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Live Attenuated Influenza Vaccine (LAIV)

Flumist Quadrivalent® Fluenz Tetra®

Europa

FDA 2003 LAIV3: 2-17 anos
FDA i B nos
FDA 2012 LAIV4: 2-49 aios

- EMA 2011 LAIV3: 2-17 aiios

- CEMA 2014 LAIV4: 2-17 aios




Fluenz Tetra® composicion 2016-2017

Antigenos:

A/California/7/2009 (H1N1)pdmO09-like virus \
A/Hong Kong/4801/2014 (H3N2)-like virus
B/Brisbane/60/2008-like virus (linaje Victoria)
B/Phuket/3073/2013-like virus (linaje Yamagata)

Organisation moendiale de la Santé
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Quadrivalent Influenza Vaccines

Influenza A
H1IN1

e
>

Influenza B Influenza B
Victoria Yamagata

lineage lineage

i ended that trivalent vaccines for use in the
2016-2017 ngrthern hemisphere influenza season contain
ng:

— an A/California/7/2009 (H1N1)pdm09-like virus;
- an A/Hong Kong/4801/2014 (H3N2)-like virus;
— a B/Brisbane/60/2008-like virus.

It is recommended that quadrivalent vaccines contai-
ning 2 influenza B viruses contain the above 3 viruses
and a B/Phuket/3073/2013-like virus.

Il est recommandé que les vaccins antigrippaux triva-
lents destinés a étre utilisés pendant la saison 2016-2017
(hiver dans 'hémisphére Nord) contiennent:

- un virus de la souche A/California/7/2009 (H1N1)pdm09;
- un virus de la souche A/Hong Kong/4801/2014 (H3N2);
- un virus de la souche B/Brishane/60/2008.

Il est recommandé que les vaccins quadrivalents conte-
nant 2 virus de la grippe B renferment aussi les 3 virus
ci-dessus et un virus de la souche B/Phuket/3073/2013.
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Circulacién de Influenza B segun linaje: datos en EE.UU., desde 2001 a 2011
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100
@
o
o 90
E
—l
80 +
-y
£ 704
m
= ~/lMEn el 50 % de las t d
- ne o de Ias Temporaaas
N 50 H 94
| =
S
2 ipal h danci
T 304 gripaies no nay concoraancia
o
= 20 +
@
g 10 3 ! 19 -‘ i¥ \
@
o 7
2001- . 2002- I 2003- : 2004- g 2005- ; 2006- : 2007- J 2008- l 2009- 2010-
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Yamagata Victoria Victoria Yamagata Yamagata Victoria Victoria Yamagata Victoria Victoria
Influenza Season and Vaccine Lineage
Hl Opposite-Lineage Influenza B O Recommended-Lineage Influenza B
Ambrose CS et al. Human Vaccines & Immunotherapeutics 8:1, 81-88; January 2012



Vaccine 30 (2012) 1993-1998

Contents lists available at SciVerse ScienceDirect

Vaccine

journal homepage: www elsevier.com/locate/vaccine

Public health impact of including two lineages of influenza B in a quadrivalent
seasonal influenza vaccine™

Carrie Reed ®*, Martin I. Meltzer®, Lyn Finelli?, Anthony Fiore?

2 Influenza Division., National Center for Immunization and Respiratory Diseases, Centers for Disease Control and Prevention, Atlanta, GA. United States
b Division of Emerging Infections and Surveillance Systems, National Center for Preparedness. Detection and Control of Infectious Diseases, Centers for Disease Control and Prevention,
Arlanta, GA, United States

La sustitucion de la vacuna antigripal TV por la CV, en el periodo 2001-
2009, hubiera evitado entre 2.200 - 970.000 casos de gripe, entre 14
y 8.200 hospitalizaciones, y entre 1y 485 fallecimientos asociados a la

propia gripe




Circulacién de Influenza B segln linaje: datos europeos desde 2003 a 2011

Europe
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Estimacion de la efectividad de la vacuna inactivada de gripe de
acuerdo a la concordancia de la vacuna
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1. Heikkinen & Heinonen. Vaccine 2011:29:7529— 3754; 2. Tricco et al. BMC Med 2013;11:153; 3. DiazGranados et al. Vaccine 2012; 31: 49— 57; 4. Belshe
RB. Vaccine 2010; 28:2 149-2156; 5. Belshe RB. Vaccine 2010; 28(Suppl 4): D45-D53.
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Eficacia de LATV3 frente a placebo (2000-2009)

Frente a la gripe producida por cepas equivalentes, con una reduccion del 62% - 100%

Frente a la gripe producida por todas las cepas, con independencia de equivalencia
antigénica, con una reduccién del 48% - 93%

-
D153 P02  Europa 6a35M 1.616 2000- 2001 | 85,4% (74,3; 92,2) || 85,9% (76,3; 92,0)
2001-2002 88,7% (82,0; 93,2) 85,8% (78,6
D152 P504 Africa, ) 6 a35M 1 886 2001 73.,5% (63,6; ¢ 72,0% (61,9; 79,8)
Latinoamérica 2002 73.6% (33,3; 91,2) 46,6% (14,9, 67,2)
D153 P513 Asia/Oceania Ga3b M 1.041 2002 62,2% (43,6; 75,2) 48,6% (28,8; 63,3)
Europa,
D153 P522 Asia/Oceania, 1Ma24M 1.150 2002-2003 78,4% (50,9: 91,3) 63.,8% (36,2: 79,8)
Latinoamérica
D153 P501 Asia/Oceania 12a35M 2.764 2000- 2001 72,9% (62,8; 80,5) 70,1% (60,9: 77.3)
2001-2002 84.,3% (70,1, 92.4) 64.2% (44,2, 77.3)
A\VOOS EE.UU WS S 1996-1997 93,4% (87,5, 96,5) 93.4% (87.,5; 96,5)
1997-1998 100% (63,1; 100) 87 1% (77,7, 92,6)

TFicha técnica de Fluenz Tetra® Disponible en: http://www.ema.europa.eu/docs/es_ES/document_library/EPAR_-_Product_Information/human/002617/WC500158412.pdf. 2013.



Vacuna de gripe atenuada intranasal (LAIV3)
Estudios de eficacia frente a placebo (2000-2009)

Population (dates) Patients randomly §| Vaccine efficacy (95% CI) Reported antigenic match
allocated to receive
LAIV and placebo
Adults (260 years)
DeVilliersetal (20107  Community-dwelling ambulatory adults aged 3242 Overall 42% (2110 57);31%  Type A: similar H3N2; type B: lineage match
=60 years (2001-02) (-3 to 53) for patients aged
60-69 years; 57% (29ta 75)
for patients aged =70 years
Adults (18-49 years)
Ohmit et al (2006)* Healthy adults aged 18-46 years (2004-05) 725 48% (-7 to74) Type A: drifted H3N2; type B: mixed lineage

Ohmit et al (2008)™ Healthy adults aged 18-48 years (2005-06) 1191 8% (-19410 67) Type A: drifted H3NZ; type B: lineage mismatch (1 isolate)
i Healthy adults aged 18-49 years (2007-08) 1138 36% (010 59) Type A: drifted H3N2; type B: lineage mismatch

Children (6 months-7 years) ( \

Belshe et al (1998} Healthy children aged 1571 months (1996-97) 1602 93% (88 to 06) Type A: similar H3N2; type B: lineage match

Belshe et al (2000)® Healthy children aged 26-85 months (1957-98) 1358 87% (7810 93) Type A: drifted H3N2; type B: not reported (1 isolate)

Vesikari et al (2006)* Healthy children aged 6-<36 months attending 1784 84% (74 to 90) Type A: similar H3N2 and H1N1; type B: lineage match
day care (2000-01)

Vesikari et al (2006)* Healthy children aged 6-=36 months attending 1119 85% (7810 90) Type A: similar H3N2 and HINZ; type B: mixed lineage
day care (2001-02)

Bracco Netoet al (2009)*  Healthy children aged 6-<36 months (2000-01) 1886 72% (62 to 80) Majority of strains were similar (not reported by type)

Tam et al (2007)= Healthy children aged 12—<36 months (2000-01) 3174 68% (59to75) Type A: similar H3N2 and HIN1; type B: lineage match

Tametal (2007)* Healthy children aged 12-=36 months (2001-02) 2947 57% (30to74) Type A: similar H3N2 and HINZ; type B: mixed lineage

Lum et al (2010)* Healthy children aged 11<24 months (2002-03) 1233 k&i% (40t079) ) Type A: similar HIN1 and mixed H3N2; type B: mixed lineage

Osterholm MT, et al. Lancet Infect Dis 2012




Tabla 1 Eficacia de Fluenz en estudios pediatricos controlados con placebo
Eficacia
Eficacia
0,
Numero Numero de ac alc95 o) (IC al 9520)¢
o Intervalo o Temporad
del Region de edad? participantese a de oripe Cepas Todas las cepas
estudio n el estudio” grip . ,p independientement
coincidente . R
s e de la dencia
2000 — 85.4%
3-P5 2001 74.3:92.2
D153-P50 Europa 6a35M 1.616 ( , )
2 2001 — 88.7%0
2002 (82.0: 93.2)
e 73.5%
- Afvica. 2001 P 4
D153-P50 Latinoaméric 6a35M 1.886 (63’(2' 81,'0)
4 a 2002 73.6%
33.3:91.2) (14.9: 67.2)
D153-P51 - - - 62.2% 48.6%
3 Asia/Oceania 6a35M 1.041 2002 (43.6: 75.2) (28.8: 63.3)
Europa.
ia/ -
D153-p52 | “Si/Oceania |y, 5y 1150 2002 — 78.4%
2 Latinoameéric M 2003 (50.9: 91.3)
a
2000 — 72.9%
3- 62.8: 80,5
D153-P50 Asia/Oceania 12 a 35 5 764 2001 ( 5)
1 M 2001 — 84.3%0
2002 (70.1: 92.4)°
1996 — 93.4%
87.5:96.5
ANVO006 EE. UU. 15a71 1.259 1997 ( — )
M 1997 — 100%
1998 (63.1: 100)

Ficha Técnica de Fluenz Tetra.
Disponible en: http://www.ema.europa.eu/docs/es_ES/document_library/EPAR_-_Product_Information/human/002617/WC500158412.pdf.




Eficacia pediatrica: LAIV3 vs IIV

Curvas de Kaplan-Meier del periodo de tiempo hasta el primer episodio de gripe confirmado por

cultivo en los dos grupos vacunados

9,0 — Vacuna inactivada

Vacuna viva
atenuada

Proporcion de nifios con gripe (%)
n
(=]
|

| | | | | | \ |
Noviembre Diciembre Enero Febrero Marzo Abril Mayo Junio
2004 2004 2005 2005 2005 2005 2005 2005

Periodo de vigilancia de la gripe

Reduccidn

del
(IC del 45,4 - 62,9)

Belshe RB, et al. Live attenuated versus inactivated influenza vaccine in infants and young children. New Engl J Med 2007; 356: 685-696



Tabla 2 Eficacia relativa de Fluenz en estudios pediatricos controlados con tratamiento
activo con vacuna inyectable contra la gripe
Eficacia [Eficacia mejorada
u Numero de mejorada (IC al 95%)"
Numero < Intervalo . . Temporada b
. Region . | participantes . (IC al 95%) Todas las cepas
del estudio de edad . de gripe . .
en el estudio Cepas independientemente
coincidentes de la coincidencia
44.5%
EE. UU., (22.4; 60.6) (4)c
MI-CPI111 Europa, 6a59M 7.852 2004 — 2005 | menos casos Vo DS
. , menos casos que
Asia/Oceania que el .
. el mmyectable
inyectable
52,7%
(21,6: 72.2) (d
D153-P514 Europa 6a7lM 2.085 2002 — 2003 | menos casos
menos casos que
_aue el el inyectable
inyectable
34,7%
(3.9: 56.0) ()
D153-P515 Europa 6al7A 2211 2002 — 2003 | menos casos T
que el me11193 caso; lque
inyectable \ el myectable j

Ficha Técnica de Fluenz Tetra.
Disponible en: http://www.ema.europa.eu/docs/es_ES/document_library/EPAR_-_Product_Information/human/002617/WC500158412.pdf.



En resumen: p A eficacia LAIV3 en nifios de 2 a 17 afios (2000-2009)

— LAIV3 es mas eficaz que el placebo para:
v" Prevenir la gripe confirmada: 80%
v" Prevenir la gripe moderada-grave: 88-95%

v" Prevenir la OMA asociada a gripe: 85%

— LAIV es mas eficaz que la vacuna inactivada (IIV):
v" Prevenir la gripe confirmada: 50%
v" Prevenir la gripe moderada-grave: 52%

v" Prevenir la OMA asociada a gripe: 54%
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Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report Tem po r'ada g r i pa I 2 O 1 3 = 2 O 14

Recommendations and Reports /Vol. 62/ No. 7 September 20, 2013

Prevention and Control of Seasonal Influenza with Vaccines

Recommendations of the Advisory Commi s]lmmunization Practices
— United State

Prepared by
Lisa A. Grohskopf, MD‘

One LAIV4 product, FluMist Quadrivalent (Medimmune), is expected to be available

during the 2013-14 influenza season. No preference is indicated for LAIV versus other

vaccines appropriate for this group of age.

Live Attenuated Influenza Vaccine

O ne LATV A product, Flubdise Cuadrivalent (AMed Immune),
is expected to be available during the 20131 4 influenza season.
Flumist is indicated for nonpregnant persons aged 2 through
49 years who do not have a medical condition thar predisposes
them ro medical complications from influenza. Mo preference
is indicared for LATYV wersus other vaccines appropriate for
this group.




Centers for Disease Contral and Prevention

Morbidity and Mortality Weekly Report Tem po r'ada 9 r | pa I 2 O 14' 2 O 1 5

Weekly / Vol. 63 / No. 32 August 15, 2014

Prevention and Control of Seasonal Influenza with Vaccines:
Recommendations of the Advisory Cammittee on Immunization Practices
(ACIP) — United State- fluenza Season

Lisa A. Grohskopf, MD!, Sonja J. Olsen, PhD!, Leslic Z. Sokolow, MSc, MPH!, Joseph 5. Bresee, MD!, Mancy J. Cox, PhD!,
Karcn R_. Brodcr. MDZ, Rl.lth A, Karron, MDj. EITIITI&H'LIC] B. \X-"altcr. b-"lll:)4 (Author aﬁqliations at Cﬂd of_tcxr}

In 2014, following review of evidence on the relative efficacy of LAIV compared with [IV

for healthy children, ACIP recommended that LAIV should be used for healthy children

aged 2 through 8 years who have no contraindications or precautions.

2. When immediately available, LLAIV should be used for
healthy children aged 2 through 8 years who have no
contraindications or precautions (Category A). If LAIV is
not immediately available, ITV should be used. Vaccination
should not be delayed to procure LAIV. The age of 8 years




Centers for Disease Contral and Prevention

Temporada gripal 2015-2016

Prevention and Control of Influenza with Vaccines: Recommendations

of the Advisory Committee on Immunization Practices, United States,
nfluenza Season

Lisa A, Grohskopf DL Leslie 7. Sokolow, MSe, BAPHLZ; Sonja]. Clsen, PhI L Joseph 3. Bresee, MDD Karen R Broder, MD3: Rurh A, Karron, MD4

Analysis of data from 3 observational studies of LAIV4 vaccine effectiveness for the 2013-14

season revealed poor effectiveness of LAIV4 against influenza A(HIN1)pdm09 among

children aged 2 through 17 years .

In the absence of data demonstrating consistent greater relative effectiveness of the current

qguadrivalent formulation of LAIV, preference for LAIV over IIV is no longer recommended

for any person aged 2 through 49 years.

ACIP. Summary Report: February 26, 2015. Meeting minutes http://www.cdc.gov/vaccines/acip/meetings/downloads/min-archive/min-2015-02.pdf



Effectiveness of live attenuated influenza vaccine and inactivated ® e
influenza vaccine in children 2—-17 years of age in 2013-2014 in the

United States " ‘
I #*

Herve Caspard®:*, Manjusha GaglaniP®, Lydia Clipper?, Edward A. Belongia¥©,

Results. 1.033 children and adolescents were included. LAIV | |[nfluenzastrain  [AVefectiveness (%550 IVeffectieness
e
did not show significant effectiveness against A/HIN1pdmQ9 sl

Inactivated influenza vaccine was effective Crude Adustec® (rude Adjuste
against A/H1N1pdm0

Conclusions. LAIV not provided significant protection against ﬁngls;]rfi[é 0 g;[hﬁtﬁz}l ;ﬂgégg] 7:0‘6
A/HIN1pdmOQ09 in children aged 2-17 years in 2013-2014, A;H3N2p i d‘_ : ) _‘ ] _L é
B/Yamagata $3(26-%) 82(12-9)  71(28-89) 70(18-89)

I — /
with a new and more heat-stable A/HIN1pdm0Q9 LAIV strain. B/Victoria N < . 2

Bundetermined - 2 . )

resulting in a proposed change of the 2015-2016 formulation

Caspard H, et al. Vaccine 2016; 34: 77-82



Pediatrics
January 2016

American Academy (et
of Pediatrics

Seasonal Effectiveness of Live Attenuated and Inactivated Influenza Vaccine
Jessie R. Chung, Brendan Flannery, Mark G. Thompson, Manjusha Gaglani, Michael L.Jackson, Arnold S. Monto, Mary Patricia

Relative EV of LAIV and 11V, over 4 influenza seasons, US Flu VE Network

Results. 1§ 2013-2014)odds of influenza were
significantly higher among LAIV recipients
compared with IIV recipients 2 to 8 years old
(OR 5.36). LAIV recipients had greater odds of
illness due to influenza A/H1N1pdmOQ9 in
2010-2011 and 2013-2014.

Conclusions. \We observed lower effectiveness

of LAIV compared with IV against influenza

A/H1IN1pdmO09, suggesting poor performance
related to the LAIV A/HIN1pdm0Q9

Chung JR, et al. Pediatrics. 2016; 137(2): e20153279

Infhuenza Type/ Influenza Vaene  Toul  No) R Favors  Favors
Subtype Seasn Type Positive AV v
AHINIpdm0 010-2011 LAV n 70 553 '
v oo REF
W04 LAV 54 24(16) 265 '
v A REF
Combined* LAV 56 31 308 '
v m %M REF
2013-2014 2-17 LAIV 164 34(21) 288
v 468 36(8) REF
-8 LAIV 92 22(24) 5.36
v 308 20(T) REF
9-17 LAV 72 12(17) 1.62

v

15(9)

REF
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Resumen de la efectividad vacunal (EV) frente a la gripe durante
la temporada 2013-2014 en los EE.UU.

La cepa HIN1 circuld en la comunidad, por primera vez desde la pandemia
del 2009, de forma predominante durante la temporada 2013-2014. Los
estudios de EV mostraron una baja efectividad en nifios de la vacuna LAIV4
contra la cepa de gripe A/California/HIN1/pdm09, mientras que la
efectividad vacunal de la vacuna IV fue claramente superior vy

estadisticamente significativa.
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MMWR Morbidity and Mortality Weekly Report Te m p O r.ada 9 r| i pal 2 O 1 6 - 2 O 17

Recommendations and Reports Vol 65 /Na. 5 August 26, 2016

Prevention and Control of Seasonal Influenza with Vaccines

Recommendations of the Adviso ormamittee on Immunization
Practices — United States nfluenza Season

Lisa A. Grohskos =
Leslie 7. Sokolow, MSc, MPH!-2

In light of low effectiveness of LAIV against influenza A/HIN1/pdmO09 in

the USA during the 2013-14 and 2015-16 seasons, for the 2016-17

season, ACIP makes the recommendation that LAIV4 should not be used.

ACIP. Summary Report June, 22, 2015. Meeting minutes



VE against A(HiNi)pdmog
(95%Cl

Study design

cDC

United States

—21

Test-negative case—control

DoD
United States

TesL—neg&live

case—control

ICICLE
United States

Test-negative

case—control

Source population /
inclusion criteria

Children and adolescents
aged 2—17 years¥*

adolescents
(Military
dependents)
aged 2—17 years
presenting to
participating
facilities

Children and
adolescents aged
2—17 years

Inclusion criteria

MAARI, including cough,
and onset of illnesss 7 days
before enrolment

ILI (fever=38°C
AND cough and/or
sore throat of<z2

hours duration)

ARI with
fever=100.0°F
(37.8°0),
duration<sg days

Assessment of vaccination
status

Current-season vaccination
(at least one vaccine dose
= 14 days before illness
onset; vaccine records
obtained from electronic
medical records and
immunisation registries for
children aged 2—8 years:
with addition of reported
vaccination for patients aged
9—17 years)*

Electronic medical
records

Vaccination status
was ascertained
by medical record
review and/or state
or
regional vaccine
registries

Case definition

RT-PCR-positive subjects™*

RT-PCR-positive
subjects

RT-PCR positive
subjects

Final sample size (number
of vaccinated with LAIV /
number of non-vaccinated)*

133/1,078%*

93/338*

101/594

Comparacion de los 3
estudios de
efectividad de la
vacuna LATV
realizados en los
EE.UU. durante la
temporada gripal
2015-2016

Adjusted for

Study site, age, self-rated
general health status,
race/hispanic ethnicity,
interval (days) from onset to
enrolment, and calendar time

Age groups, three
time periods

Site, age group,
visit date,
outpatient visits
in past 6 months,
health insurance,
and sex

Penttinen PM, et al. Euro Surveill. 2016




Métodos para determinar la efectividad de la vacuna de la gripe
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Estudios de test negativo

Los pacientes con sintomas gripales se reclutan en centros sanitarios, realizdndose en ellos
diagndstico microbiolégico molecular de gripe (RT-PCR). Se comparan el grupo de no vacunados y
de vacunados (LAIV/IIV) entre los que tienen resultado de gripe (+) y resultado de gripe (-),
obtiéndose una OR de la que se calcula la EV como (1-OR) X 100. La EV se calcula usando un
diseno de “test negativo”, que compara proporciones (probabilidades) de vacunacién contra la
gripe entre los pacientes con vy sin gripe.

El disefio de “test negativo” es una variante de los estudios de caso-control, son muy eficientes y
son los habitualmente utilizados en los estudios de efectividad de la vacuna antigripal. Como
contrapartida, estan sometidos a numerosos sesgos (n? de muestra, proporcidon de vacunados,
criterios de diagndstico clinico, aspectos (toma de muestra, técnica empleada, etc.) que afecten a

la sensibilidad y especificidad del diagndstico microbioldgico.



2015-2016 US-CDC VE data for children 2-17 years (N=2286)
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2015-2016 US-DoD VE data for military dependent children 2-17 years
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ICICLE (US): 2015-16 Adjusted Estimates of Effectiveness astrazeneca
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-> Results similar for 1) those fully vaccinated, 2) excluding those negative for any respiratory virus, and 3)
excluding those with high-risk conditions

VE adjusted on site, age group, visit date, outpatient visits in past 6 months, health insurance, and sex

Ambrose Ch. Presented at ACIP meeting, June 22, 2016 (www.cdc.gov/vaccines/acip/meetings/downloads/slides-2016-06/influenza-06-ambrose.pdf)
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EDITORIAL

Decreased effectiveness of the influenza A(H1N1)

pdmoO9 strain in live attenuated influenza vaccines: an
observational bias or a technical challenge?

PM Penttinen 1, MH Friede 2 Euro Surveill. 2016; 21(38): pii=30350

publisher: European Centre for Disease Prevention and Contral (éébcj. Stockholm, Sweden
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Letter to the editor: Potential causes of the decreased
effectiveness of the influenza A(HIN1)pdmO09 strain in
live attenuated influenza vaccines

CSAmbrose !, H Bright 2, R Mallory Euro Surveill. 2016; 21(45): pii=30394



Teorias sobre la pérdida de efectividad vacunal de la LAIV4 para
la cepa Influenza A/California /HIN1/pdm09

1. Termoestabilidad reducida de la cepa A/HIN1/pdm09 contenida en la LAIV4

2. Capacidad reducida de replicaciéon de las cepas virales que contiene la LAIV4
debido a la “interferencia” entre cepas. Paso de LAIV3 a LAIV4

3. Reducida capacidad de replicacion de las cepas virales contenidas en la LAIV4 debido a

la pre-existencia de inmunidad antigripal, como consecuencia de vacunaciones
anteriores

4. Reducida capacidad replicativa de la cepa A/HIN1/pdm09 en las células epiteliales
del tracto respiratorio humano

5. Diseno inadecuado de los estudios de EV (“test negativo”) para la vacuna LAIV






