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Influenza viruslari

* Orthomyxoviridae ailesinden
* Pleomortfik, zarfli, tek sarmalli RNA viriisi

= A, B, C, D tip1 influenza
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Influenza virus genomunun kodladig1 proteinler

= 8 segment ve bunlarin kodladig: 10 protein

Viral proteins

& Aluenzs: polymerase

(F&, FB1, PR2)
Nucleoproteln (NF)
Viral RNA . . H 1 -H 1 6
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) € Nuclear sxport peoteln INEP) N 1 N9
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Subtipleri ve Adlandirma

Type of nuclear _ : Neuraminidase

material LTI
Hemaggluti%

A/Fuuan/41 1/2002 (H3N2)
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Antijenik Degisim
= Antijenik drift (siirliklenme) =2 yillik epidemiler

= Antijenik shift (kayma) = reassortment sonucu yeni
bir influenza A alt tipi =2

Mutation

T _ Antigenic shift
Antigenic drift
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Yeni virls

Small Mutations New Strain
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Uygulanacak Asi

= Her grip sezonu icin asini icerigi DSO tarafindan
belirlenmekte, dolasimdaki en sik 3 virtis tipi
hedeflenerek ureticilere bildirilmekte

= Bu siire¢ en az 6 aylik bir stire gerektirir

= Cogunlukla embriyonlu yumurtada veya son yillarda
memeli hiicrelerde uretilerek ¢ogaltilir

» Tahmin et, iiret’’

" Dolasimdaki suslarin tiplendirilmesi onemli
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Grip Asilamasi Ge¢cmisi

1968 pandemic
1957 pandemic 1

l Influenza A H3N2
1918 pandemic

G | 2009 pandemic
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B/YAMAGATA

|
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Grip Asis1 Icerigi
(2017 sezonu icin DSO 6nerisi)

= A/California/7/2009 (HIN1)-like virus
= A/Hong Kong/4801/2014 (H3N2)-like virus

= B/Brisbane/60/2008-like virus (from the influenza
B/Victoria lineage)

= B/Phuket/3073/2013-like virus (Yamagata lincage)

'S'E‘:‘Rﬂ /zgww.who.int/ influenza/vaccines/virus/recommendations/201609_qganda_recommendation.pdf?ua=1/



Neden Kuadrivalan?

= 1999 ve 2012 aras1 sezonlarda mevsimsel grip
epidemilerinin %26°s1 influnza B.

* Tum 1nfluenza B 1zolatlarinin %42°s1 o sezondaki
trivalan asida bulunmayan soylar.
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Son 12 Sezona Ait Surveyans Verileri

Sezon Influenza A % Hakim Alt tip Influenza B %
2003-2004 100 H3N2 0
2004-2005 86 HINI, H3N2 14
2005-2006 89 H3N2 11
2006-2007 64 H3N2 36
2007- 2008 68 HIN1 32
2008-2009 50 H3N2 50
2009-2010 100 pHIN1 0
2010-2011 46.4 pHIN1, H3NZ2 53.4
2011-2012 75.3 H3N2 24.6
2012-2013 95 H1N1, H3N2 5
2013-2014 94 H3N2 6
2014-2015 43.9 HIN1, H3N2 56

SG-03/2017
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Ulkemizde Sentinel Influenza Siirveyansi verileri
(2014-2015)
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Ulkemiz’de son dort sezona ait influenza viruslerinin oranlari

Sezon influenza A(H1N1) influenza i fluenza B
pdmO09 A(H3N2)

2012-2013 %92,5 %4,6 %2,7

2013-2014 %2,5 %77 %20,5

ZULAZUS %38,0 %9,2 %52,8

2015-2016 %34.3 %35.8 %28.5

SG-03/2017 Prof. Dr. Selim Badur



Global circulation of influenza viruses

Number of specimens positive for influenza by subtype
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Northern hemishere circulation of influenza viruses generated on 13/03/2017

Number of specimens positive for influenza by subtype
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Number of specimens positive for influenza by subtype
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Ulkemizde Sentinel Influenza Siirveyansi verileri
(2016-2017)

Haftahk influenza Alt tipleri Savisi ve Influenza Pozitiflik Yiizdesi , GBH
Siirvevansi
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Haftalik Influenza Alt Tipleri ve Influenza Pozitiflik Yiizdesi, SARI

Siirveyansi
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Diger Solunum Yolu Viriisleri Alt Tipleri, SARI Siirveyansi
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Ulkemizde Sentinel Influenza Siirveyansi verileri
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Number of specimens positive for influenza by subtype
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Mevcut Asilar

= Standart doz trivalan ve kuadrivalan Inaktif IA

= Her bir antijen 15 mcg

Influenza

Virus Vac:
2015
1-20934- 3%
|
\d’
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= ‘Pharmalet Stratis needle-free 1njection system’
standart doz IIA (2014)

Pharmalef
Simply Smarter
Injection Delivery

= 18-64 y icin.

= Standart doz antijenin 1/5°1

SG-03/2017



= Yiiksek doz trivalan [TA
= 265 y icin FDA onayli.
= Her bir antijen 60 mcg

= Adjuvanh trivalan ITA (Kasim 2015)
= 265 y icin FDA onayl
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= Kiiltiir hiicrelerinde iiretilen trivalan I1A
=218y
= Rekombinan DNA teknolojisi ve bir baculovirus
ekspresyon sisteminde Uretilen trivalan ITA
=218y
= Kuadrivalan formu (2016)

= Sadece hemagglutinin antijenleri

SG-03/2017



= Standart doz kuadrivalan Canli Ateniie 1A

= Saglikli, gebe olmayan, 2-49 y i¢in

= 2016-2017 influenza sezonu i¢in onerilmedi

A

SG-03/2017



LAIV and IIV vaccine effectiveness ages 2-17
years by influenza typelsubtype 2015-16

= Any H1H1pdmﬂﬂ EHamagata B/Victoria
influenza
= 10
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LAIV4 1Ivaia LAIV4 V34 LAIV4 V34 LAIV4 V34
Total, Flu+ 324 367 156 174 59 63 100 121
Maccinated, Flu+ 38 81 23 41 8 12 7 28

SG-03/2017 Flannery B, Chung J. Influenza Division, CDC For the US Flu VE Network



As1 Etkinligini Belirleme Kriterleri

= Anti-HA antikor titrelerini 6l¢mek

= Koruyucu titre ?

" Hastaliga yakalanmama, komplikasyon oranlarinin
azalmasi gib1 parametreler

= Grip tanimi ?

= Laboratuvar bulgular1 ile kanitlanmis grip olgularinin
degerlendirilmesi
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= TIIA’min laboratuvar olarak dogrulanmis influenzayi
onlemede etkinligi

= %60 (%351-%67)
= Asi 1cerigl uyumluysa %62, uyum yoksa %355

= IBH’1 onlemede %16 etkili (as1 i¢eriginle uyumlu
1S€)

Jefferson T, et al. Cochrane Database Syst Rev 2014;3:CD001269.
SG-03/2017



Table. Adjusted vaccine effectiveness estimates for influenza seasons from 2005-2016

Influenza Season’

200%-10

2010-11

Reference

009

Belongia 2

Belongia 2009

Belongis 2009

Belongis 2011

Unpublished

Grifhn 2011

Teeanor 2011

Study Site(s)

wi

wi

Wi

Wi

WI, MI, NY TN

W MINY, TN

WI MINY TN

No. of Patlents*®

Adjusted Overall VE (%) 95%ClI

2011-12 Ohunit 2014 Wi ML PA TX WA

2012 13 Mclecan 2014 WL ML FA X, WA

201314 Gaglani 2009 WI ML PA TX, WA

2014-15 Zimmerman 2014 Wi M PA TX, WA

2015-16" ACIP presentation, Flanpery 5 [S32KB. 28l WIL ML PA TX, WA

https://www.cdc.gov/flu/professionals/vaccination/effectiveness-studies.htm
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Variable influenza vaccine effectiveness by subtype:
a systematic review and meta-analysis of test-negative
design studies

L dwand A |i|'.'-1l'-5|'\-:|, Melmsa | "m'lr-:rn_ [ '.'||'-:|"-" .-'r:l".?‘ ara £ Sundanom, Nichalos 5 Eellep, Michad T Osteshelm, 'I|.'r.r|:j Ml emn

Summary

Background Influenza vaccine effectiveness (VE) canvary by type and subtype. Over the past decade. the test-negative
design has emerged as a valid method for estimation of VE. Tn this design, VE is calculated as 1026 « (1 - odds ratio)
for vaccine receipt in influenza cases versus test-negative controls, We did a systematic review and meta-analy=is to
estimate VE by type and subtype.

Methods o this svstematic review and meta-analysis, we searched PubMed and Embase from Jan 1, 2004, to
March 31. 2013. Test-negative design studies of infuenza VE were eligible if they enrolled outpatients on the basis
of predefined illness critert, reported subtype-level VE by season, used PCR o conbrm influenza, and adjusted
for age, We excluded studies restricted o hospitalised patients or special populations, duplicate reporis, interim
reports superseded by o final report, studies of live-attenuated vaccing, and studies of prepandemic seasonal
vaccine against HIN1pdm09. Two reviewers independently assessed titles and abstiracts 1o identify anticles for full
review, [Discrepancies in inclusion and exclusion criteria and VE estimates were adjudicated by consensus
Oulcomes were VE against HINZ, HIN1pdm09, HINT {pre-2009), and fype B. We calculated pooled VE using a
random-effects model.

Findings We identified 3368 unduplicated publications, selected 142 for full review, and included 56 in the
mela-analysis, Pooled VE was 33% (93% C1 26-30; F=44.4) for H3NZ, 54% [4o-61; P=61-3) lor iype B, 61%
(37-63; 2=0-0) for HIN1pdm09, and 67% (29-85; 2=57- 6] for HINT; VE was 73% (61-81; 2=31.4) for monovalent
vaccine against HINIpdm09. VE against HIN2 for antigenically matched viruses was 33% [22-43; =36 1) and
for vartant viruses was 23% [2-440; 12=55 .0}, Amonyg older adults (amed =60 vears), pooled VE was 24% (—& to 45;
=17 -6) for HINZ, 63% (33-7% 12=0.0) for type B, and 62% (36=78; [=0.0) for HINTpdmOD,

Interpretation Infuenza vacines provided substantial protection against HINIpdm09, HIN] (pre-2i09), and tvpe B,
and reduced protection apainst HINZ, Vaccine improvements are peeded o penerate ereater protection against
HAMZ than with cuirrent vaccines

Belongia EA, et al. Lancet Infect Dis 2016; 16:942
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Season Country VE (95% Cl) Weight (%)

Fielding et al™ 2007 Australia 68 (32 to 85) 1-40
Turner et af* 2013 MNew Zealand i 61{32t077) 2-34
Fielding et al" 2011 Australia . 58(-53to8g) 052
Janjua et al” 2007-08 Canada ; 57 (32to73) 291
Savulescu et al* 2008-09 Spain ' 56 (21t075) 214
Treanor et al¥ 2010-11 USA ' 54 (42 to 64) 551
Skowronski et al® 2011-12 Canada : 51(10to73) 2.00
Bateman et alf 2010-11 LSA ; 48 (1to73) 178
Lewy et al* 2012 Australia - 46 (21to 63) 368
Yang et al? 2012-13 China : 43(-30t075) 121
Kissling et al¥ 2012-13 Multi . 42 (1510 61) 357
Skowronski et al® 2012-13 Canada 41(17to59) 397
Ohmit et al* 2011-12 LISA 39(23to52) 554
Skowronski et al* 2010-11 Canada 39(141t057) 4-04
McLean et al? 2012-13 USA : 39(29t047) 692
Savulescu et af® 2004-05 Spain . 37 7 to63) 2-41
Sullivan et al** 2012 Australia 35(-11to 62) 237
Castilla et a* 2011-12 Spain o 20(-26to60) 215
Savulescy et al® 2006-07 Spain ; 2B (-22t057) 2.47
Andrews et al"? 2012-13 UK - 26 (-4 to 48) 404
Kissling et aP® 2011-12 Multi ; 25 (-6to 47) 404
Jimenez-Jorge et 2l 2011-12 Spain : 25{-13to 50) 339
Pebody et al® 2011-12 UK | 23 (-10to 47) 383
Flannery et al* 2014-15 LSA 22 (5to35) 626
Jimenez-jorge et al* 2013-14 Spain : 15 (-99 to 34) 2-28
Castilla et al* 2013-14 Spain g 13(-36to45) 298
Sullivan et al* 2012 Australia ' 13{-20to 36) 4-44
Lewy et al” 2010 Australia 3(-495t084) 028
Pebody et al™ 2014-15 UK : -2{-56t033) 325
Savulescu et aP® 2003-04 Spain ; 8(-135t050) 134
Skowronski et al® 2014-15 Canada i -8 (-50to 23) 420
McAnemey et al®™® 2014 South Africa ; -18(-172t048) 1.20
Lewy et al 2011 Australia : -55{-386to 51)
Fielding et al* 2008 Australia ' : S
Overall

[
-100 50
—»
Increasing VE

Figure 1: VE for H3N2 in studies without age restriction

SG-03/2017 Belongia EA, et al. Lancet Infect Dis 2016; 16:942




Season

Country

VE (95%Cl)

Weight (%)

Skowronski et al*
Lewy et al®
Fielding et al™
Fielding et al”
Bateman et al®
Andrews et al*
Turner et al®
Levy et al”
Skowronski et al™
Englund et al*
Treanor et al¥
Ohmit et a/*

Cost et al*
Flannery et al*®
Martinez-Baz et a2
Skowronski et al
Skowronski et al®
Yang et al¥
Savulescu et al®
Pebody et al
Kissling et al™
Kissling et al*
Tumer et al*

|imenez-Jorge et al®

Camville et al™
Castilla et al™

|imenez-Jorge et al**

Kavanagh et al™
Lewy et al”
Overall

2011-12
2010

2010

2011

2010-11
2012-13
2014

2011

2013-14
2010-11
2010-11
2011-12
2013-14
2013-14
2010-11
2012-13
2010-11
2012-13
2010-11
2010-11
2010-11
2012-13
2013

2010-11
2013

2013-14
2013-14
2010-11
2012

Canada
Australia
Australia
Australia
IS4

LIK

MNew Zealand
Australia

Canada
Germany
UsA

IS4,

LISA

USA
Spain
Canada
Canada
China
Spain

LK

Multi
Multi
New Zealand
Spain
Australia
Spain
Spain
Scotland

Australia

Increasing VE

B0 (52to92)
80(41t093)
79(33t093)
78 (38ta100)
77 (44 to 90)
73(37t0 89)
73 (50 to 85)
71 (15 to 90}
71(58t0 80)
66 (3010 B4)
B6(56t074)
65(441t079)
63(32to B1)
62(53to69)
61(9to83)
59 (16to 80)
59 (14 to B0)
59 (Bto B2)
57 (41to 69)
L6 (42 to 66)
51(17to71)
50 (28to 66)
49 (-90to B6)
46(0t072)
43({-132to 86)
40 (-12to 68)
37 (-1Bto 67)
35(-123to 81)

1.10
0-78
0-69
0.07
119

Figure 2: VE for HIN1pdmo09 (seasonal vaccine) in studies without age restriction
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Vaccine Pooled VE Pooled VE estimates p value for
type (%) standard error  (n) heterogeneity

Type B Seasonal 54% (46-61) \ 0-083 <0-0001
H3IN2 Seasonal 33% (26-39) §0-050 : 0.005
HIN1pdm09 Seasonal 61% (57-65) §0-048 0-783

HiIN1pdm09 Monovalent 73% (61-81) J0-188 [ 0-217

HIN1 Seasonal 67% (29-85) 4 0-397 0-093
(pre-2009)

Data in parentheses are 95% Cls. VE=vaccine effectiveness.

Table 2: Pooled VE by type and subtype in studies without age restriction

SG-03/2017 Belongia EA, et al. Lancet Infect Dis 2016; 16:942
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Vaccine type

Pooled VE (%)

Pooled
standa
error

VEestimates p value for
rd (n) heterogeneity

Paediatric age groups™

Type B
H3N2
H1N1pdmO09
H1N1pdmO0g

Seasonal
Seasonal
Seasonal

Monovalent

Working-age adults

Type B
H3N2
HIN1pdm09
H1N1pdmO9

H1N1
(pre-2009)

Older adultst
Type B
H3N2
HIN1pdmo09

Seasonal
Seasonal
Seasonal
Monovalent

Seasonal

Seasonal
Seasonal

Seasonal

56% (38 to 69)
43% (28 to 55)
69% (49to 81)
62% (-5to 87)

54% (16 to 75)
35% (14 to 51)

73% (52 to 84)
74% (44 to 88)
64% (29 to 82)

63% (33to79)
24% (-6 to 45
62% (36 to 78)

0179
0119
0-253
0525

0308
0146
0290
0391
0343

0-295
0-166
0-267

3 0-989 0.0
6 0-416 17.6
3 0-906 0.0

VE=vaccine effectiveness. * Pooled VE was not calculated for two studies reporting VE against HIN1 (pre-2009) in
paediatric age groups. TOne VE estimate for monovalent vaccine in older adults is not shown.

Table 3: Pooled vaccine effectiveness in paediatric age groups, working-age adults, and older adults

Belongia EA, et al. Lancet Infect Dis 2016; 16:942




Poaoled VE (%) Pooled VEestimates  pwvalue for
standard error  (n)” heterogeneity

2010-11 46% (3010 53) 0131 0368

2011-12 32% (23 to 40) 0063 0626

2012-13 40% (32 to 46) 0059 0644

2013-14 108 (-2510 35) 0164 0813

2014-15 7% (3210 34) 0-179 0051

H3N2 by antigenic similarity

Varnant 23% (2 to 409 0081

Similar 33% (22 to 43) ) 2 0014

H1N1pdm09 by season

2010-11 60% (54 to 65) 0071 . 0-894

2011-12 6E% (50 to B0) 0-239 0-541

2012-13 55% (41 to 66) 0-142 0-930

2013-14 62% (52 to 70) 0-117 0-260

Type B by season|

2005=-06 62% (25 to 70) 0-231 0-648 00
2007-08 50% (29 to B4) 0-172 L 0235 1.2
2010-11 55% (48 10 62) 0080 0-554 0.0
2011-12 49% (0 to 74) 0-343 <(-0001 89.7
2012-13 55% {46 to 62) 0.087 0566 0.0

Data in parentheses are 95% Cls. VEsvacdine effectiveness. * Seasons with fewer than three VE estimates for a given
subtype were not induded. $2009-10 & not shown because ondy one estimate for type B during that season existed

Table 4: Pocled VE estimates by season and reported antigenic similarity of HIN2 viruses to the
$G-03/2017 s - —_— ct Dis 2016; 16:942
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2014-2015 Influenza Vaccine Effectiveness in the United
States by Vaccine Type
Richard K. Zimmerman,' Mary Patricia Nowalk,' Jessie Chung.” Michael L Jackson,” Lisa A Jackson,” Joshua 6. Petrie,' Amold S. Monto,*

Huong 0. Mclean® Edward A Belongia® Manjusha Gaglani® Kempapura Murthy,® Alicia M. Fry,” and Brendan Flannery’; for the US Flu VE Investigators*
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(See the Editorial Commentary by Omer and Yildirim on pages 1574-6.)

Background. Circulating A/H3N2 influenza viruses drifted significantly after strain selection for the 2014-2015 vaccines. Also in
2014-2015, the Advisory Committee on Immunization Practices recommended preferential use of live attenuated influenza vaccine
(LAIV) over inactivated influenza vaccine (11V) among children aged 2-8 years.

Methods. Vaccine effectiveness (VE) across age groups and vaccine types was examined among outpatients with acute respira-
tory illness at 5 US sites using a test-negative design, that compared the odds of vaccination among reverse transcription polymerase
chain reaction-confirmed influenza positives and negatives.

Results.  Of 9311 enrollees with complete data, 7078 (76%) were influenza negative, 1840 (19.8%) were pasitive for influenza A
(A/H3N2, n = 1817), and 395 (4.2%) were positive for influenza B (B/Yamagata, n = 340). The overall adjusted VE was 19% (95% con-
fidence mur\al [CI}, 10% to 27% as statstically s % all' age strata except those aged 18-64 years, The adjusted VE of 6%
(95%CI, ~5% to 17%) against A/H3N2-associated illness was not statistically significant, unlike VE for influenza BfYamagata, which
was 55% {95%CI, 43% to 65%), Among those aged 2-8 years, VE against A/H3N2 was 15% (95%CI, —16% to 38%) for [IV and —3%
(CI, —50% to 29%) for LAIV; VE against B/Yamagata was 40% (95%C1, —20% to 70%) for 1IV and 74% (95%CI, 25% to 91%) for LAIV.

Conclusions. The 2014-2015 influenza vaccines offered little protection against the predominant influenza A/H3N2 virus but were
effective against influenza B. Preferential use of LAIV among young children was not supported.

Keywords. influenza vaccine; vaccine effectiveness.

SG-03/2017 Zimmerman RK, et al. Clin Infect Dis 2016; 63:1564



Table 2. Percentage Vaccinated Among Influenza-Positive Cases and Test-Negative Controls and Unadjusted and Adjusted Vaccine Effectiveness
Estimates by Age Group and Influenza Type/Subtype

Influenza Positive Influenza Negative

VE

Influenza Type/Age Mo. Vaccinated/ No. Vaccinated/ Unadjusted Adjusted” Fully Adjusted”

Group

Influenza A and B

Overall
Emo-8y
9-17 v
18-49y
50-64y
265y

Influenza A/H3NZ

Overall
6 mo-8y
917y
1849y
50-64 y
>Bhy

Influenza B/Yamagata

Overall
Emo-8y
9-17y
1849y
50-64 y
=65y

Total

1088/2233

186/473
137/392
272/642
2291378
274348

939/1817
160/296
119/306
236/531
176/281
248/303

128/340
18/60
8/60
26/90
52/20
23/40

Total

3866/7078
1013/1946
391/950
996/2206
739/1118

727/858

3866/7078
1013/1946
391/850
996/2206
7391118

727/858

3866/7078
1013/1946
391/980
296/2206
7391118

727/858

% (96% CI)

20 (12 1o 27)
40 {27 to 51)
23 (2 1o 40)
11(=7to2b)
21 (0 1o 38)
33 (8ta 51)

11 (2 to 20)
38 (22 1o 50
9(-18 1o 30)
3(-18 to 20)
14 (=13 10 34)
18 (=15 1o 42)

50 (37 to 60)
60 (31 to 77)
75 (48 to 88)
51 (21 to 69)
30 (-9 to 55)
76 (53 to 87)

% (95% Cl)

19 (1 7
25 (6 to 40)
25 (2 to 42)
7(=12 to 33)
20 (-3 to 38)
32 (310 52)

6(-5to17)
20 (=3 1o 37)

7 (=26 to 31)
—6 (31 to 24)
12 (=19 to 34)
12 (=29 to 40)

E5 (43 to 65)

N AVTA R

77 (51 to 89)
55 {27 1o 73)
24 (=20 to 52)
74 (45 to 87)

% (95% Cl)

22 (13 1o 30)
26 (7 to 41)
26 (3 to 44)
9(=11 to 26)
25 (2 to 42)
33 (3 to 54)

11 (=1 10 21)
23 (1 to 40)

7(-26 to 32)
-3 (=28 to 18]
18 (=13 to 40)
16 (=28 10 43)

54 (41 to 64)
50 (9 to 72}
77 (50 to 89)
63 (22 10 71)
24 (-22 to 52)
74 (43 to B88)

SG-03/2017

Zimmerman RK, et al. Clin Infect Dis 2016; 63:1564
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Asl Icerigi ile Dolasan Susun Uyumu ve Etkinligi

= 2004-2005  uyum %3, as1 etkinlig1 %10
= 2006-2007 %91, ¢ %52

Belongia EA, et al. JID 2009;199(2):159-67.
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» Kuzey yarimkiirede 2014—2015 influenza sezonunda
A(H3N2) subtip1 baskin

= Dolasimdaki suslar as1 i1¢erigi ile uyumsuz

= Diger influenza tipleri/subtipler ile karsilastirildiginda
0z.yashlarda ciddi sonugclar

= >65 yasin 2/3’u asilanmasina ragmen influenzaya bagl
hastane yatiglarinda artis
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Enhanced Genetic Characterization of Influenza A(H3N2)

Viruses and Vaccine Effectiveness by Genetic Group,
2014-2015

Brendan Flannery,' Richard K. Zimmeman, Larisa V. Gubareva,' Rebecea J. Garen,' Jessie R Chung. ™ Mary Patricia Nowalk® Michael L Jackson®
Lisa A. Jackson,' Armold 5. Momto," Suzanne E. Ohmit* Edward A. Belongia.* Huong 0. McLean® Manjusha Gaglani,” Pedro A. Piedr Vasiliy P. Mishin,'
Anton P Chesnokow,' Sarah Spencer,® Swathi N. Thaker,! John R. Bames." Angie Foust.' Wendy Sessions,’ Xiyan Xu,' Jacpueling Katz,' and Alicia M. Fry'

'Irfksnza Division, Contars for Dissase Contret ard Provantion, and “Atfars Aessarch and Educasion Fousdation, Georgia; “University of Pittehargt Schoots of Mol Sciences, Pemavbania. ‘Group
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(See the editorial commentary by Schotsaen and Garcia-Sastre on page 982.)

Background.  During the 2014-2015 US influenza season, expanded genetic characterization of circulating influenza A{HAIN2)
viruses was used to assess the impact of the genctic varigbility of influenza A{FI3NZ) viruses on influenza vaccine effectiveness (VE).

Metliods, A novel PYrOSeqUENCIng assay was used to determine genetic group, bazed on J]E[Haggluﬂnm (HA) gene sequences, of
influenza A{H3AN2) viruses from patients enrolled at US Influenza Vaccine Eifectiveness Network sites. VE was estimated using
test-negative design comparing vaccination among patients infected with influenza A(H3N2) viruses and uninfected patients,

Results. Among 9710 enrollees, 1868 (19%) tested positive for influenza A(H3N2) virus; genetic characterization of 1397 viruses
showed that 1134 (81%) belonged to T HA genetic group (3C.2a) of antigenically drifted influenza A{H3INZ) viruses, Effectivencss of
2014-2015 influenza vaccination varied by influenza A(HINZ) virus genetic group from 1% (95% confidence interval [CI], =14% to
14%) against illness caused by antigenically drafted influenza A(HIN2 ) virus group 3C.2a viruses versus 44% (95% CI, 16%-63%)
agrainst illness caused by vaccine-like influenza A(H3IN2) virus group 3C3b viruses.

Conclusions.  Effectiveness of 20142015 influenza vaccination varied by genetic group of influenza A(H3N2) virus. Changes in
HA genes related to antigenic drift were associated with reduced VE.

Keywords. influenza; genetic characterization; pyrosequencing: influenza vaccine; vaccine effectiveness.

SG-03/2017 Flannery B, et al. J Infect Dis 2016; 214:1010



Influenza A (H3N2) viruses by genetic group and percentage
influenza virus positivity (2014-15, USA)
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= 20142015 as1 1¢erig1 ve genetik grup:

= A/Texas/50/2012(H3N2) (genetic group 3C.1



= Sonuc:

I[nfluenza viruslarinin niikleotid sekanslama ve genetik
gruplarinin ortaya konmasi asi susunun se¢imine ve asi
etkinliginin belirlenmesine katki saglayacaktir.

SG-03/2017 Flannery B, et al. J Infect Dis 2016; 214:1010



Asiya Yamt1 Etkileyen Faktorler

" Yas

= Kullanilan ila¢lar (statinler...)

Black S, et al. J Infect Dis 2016; 213:1224.
Omer SB, et al. J Infect Dis 2016; 213:1216.
McLean HQ, et al. J Infect Dis 2016; 214:1150.

* Immun sistemin durumu

= Daha onceden sahip oldugu bagisiklik duzeyi
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A Perfect Storm: Impact of Genomic Variation and Serial
Vaccination on Low Influenza Vaccine Effectiveness

During the 2014-2015 Season

Danuta M. Showronski,"? Catharine Chambers,' Suzana Sabarduc,’ Gaston De Serres " Anne-Luise Winter® James A, Dickinson,’ Mol Krapden,'
Jonathan B. Gublay ™ Steven J. Drews ™ Christine Martineae,? ARreen Eshaghi® Trijntje L Kwindy Nathalie Bastien,” and Yan 1"

"Bt Cohuniia Gentne Tor Diseasn Cantel, Univesity of Brtish Coluabia, Yanauver, Mt MeSonal di Sanbi Poblion do Dubbee, Lo Uivwisity, “Ciert e Hapitafier Lrso reiiog co Dudhor
Fuslic Healtn Oning, Tommtn, "Unssrsing of Calzar Unmersite of Tornm, Universite of Atz ' Aliwrin Pryncip Labiormony. Edmonton, ard "Naanal Mgk sngy Labombery, Public Heath
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Background., The 20014-2015 influenza season was distinguished by an epidemic of antigenically-drfted A{HIN2) viruses and
vaccine components identical to 2013-2014. We report 2014-2015 vaceine effectiveness [VE) from Canada and explore contributing
agent-host factors,

Methods. VE against laboratorv-confirmed influenza was derived using a test-negative design among outpatients with
influenza-like illness. Sequencing identified amino acid mutations at key antigenic sites of the viral hemagglutinin protein,

Results,  Owerall, B15/1930 (42%) patients tested influenza-positive: 590 {72%) influenza A and 226 (28%) influenza B. Most
influgnza A viruses with known subtype were A(HINI) (570/577; 99%); 409/460 (89%) sequenced viruses belonged to genetic
clade 3C2a and 39/460 (8%) to dade 3C3b. Dominant clade 3C 2a viruses bore the pivotal mutations F159Y (a custer-transition
position ) and K160T (a predicted gain of glycosylation) compared to the mismatched clade 3C.1 vaccine. VE against A(HIN2) was
— 1 7% (95% confidence interval [CI], —30% to 9% overall with dade-spedific VE of —13% (95% CI, =51% to 15%) for dade 3C.2a
but 52% (95% CI, —17% to 80%) for clade 3C.3b. VE against A(H3IN2) was 53% (95% CI, 10% to 75%]) for patients vaccinated in
2004-2015 only, significantly lower at —32% (95% CI, —=75% to (%) if also vaccinated in 2013-2014 and —54% (95% C1, —108% to
—14%) if vaccinated each year since 2012-2013, VE against clade-mismatched B(Yamagata) viruses was 42% (95% CI, 10% 1o 62%)
with less-pronounced reduction from prior vaccination compared to A{H3NI).

Conclusions. Varation in the viral genome and negative effects of serial vaccination likely contributed to poor influenza vaccine
performance in 2014-2015.

Kevwords.  influenza vaccines: vaccine effectiveness; genomics; antigenic drift; sentinel surveillance,

Skowronski DM, et al. Clin Infect Dis 2016; 63:21.
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A Vaccination History Case Control
{2013-2014 and 2014-2015) n (%) n (%)

Unvaccinated both seasons 263 (48) 527 (52) Reference

53% (10%, 75%) Effect of pI'iOI'
Current (2014-2015) but not prior (2013-2014) —— 2012-2013 and/or
Prior (2013-2014) but not current (2014-2015) &1 (11) 118 (12) i ol 2013—-2014 season
influenza vaccine
receipt on current
W EEX AN T 20142015

influenza vaccine

(2012-2013, 3013-201%,and 2014-2015) W nth effectiveness for

Unvaccinated all 3 seasons 238(46) 485 (49) Reference lnﬂuenz a

=32% (-T5%, 0%)
Both 2013-2014 and 2014-2015 vaccines 206 (38) 310 (30) —_—

Current but neither prior (2012-2013 nor 2013-2014) 9(2) 48 (5) §3% (-1%, 78%) A(H 3 N2 )

I |

No current but 1 prior (2012-2013 or 2013-2014) 29 (6) 80 (8) % "3";“' 36%)

=3% (-61%, 33
No current but both prior (2012-2013 and 2013-2074) 44 (8) 75(B) k. -“ -

. B61% (8%, 83%)
Current and 1 prior (2012-2013 or 2013-2014) 7 (1) 38 (4) _— .

-54% (-108%, -14%)
Current and both prior (2012-2013 and 2013-2074) 193 (37) 208 (28) -

-120-100 -80 -60 -40 -20 O 20 40 &0 &0 100
Adjusted VE (35% CI)

SG-03/2017 Skowronski DM, et al. Clin Infect Dis 2016; 63:21.



A Vaccination History Case
_ I:ED'I 3=2014 and 2 -l-i-l]'lﬁ]_ _ n {"?'.h

Umvaccinated both seasons 132(TH Felerencs

62 (5%, 8430 Effect of prior 2012—
Currant {2074-2018) hut mot priar {2013-2014) P —
2013 and/or 2013—
Prior (2013-2014) but not current (2014-2015) mM":" iy 2014 S€CASO0N
influenza vaccine
receipt on current
_E;I—E.-EI u:u -alu .:.n |: ::u F !ru- a:| |E-:| 2014—2015 1nﬂuenza
Adyusted VE (95% CI ) .
vaccine effectiveness

3% (=%, F%)
Eotly 201 3- 2014 and 2074-2075 vaccines —_— .

Vaccination History Case Control

{2012-2013, 2012-2014, and 2014-2015) n (%) n (%) fOI‘ inﬂuenza
Unvarccinated al 3 seasoms 123(88) 485 (49) il B(Yamagata)

Currant bt neither prior |2012-2013 nov 2013-3014) 412 A8 (5} adt l-i-’:ﬁ. 2E%)

Mo current but 1 prior (30122013 or 2013-2014) 10 (5) &0 (B} i [ﬂﬂ' . .

26% (-6d%, BMs
Mo currant but bath prior (20712-2013 ard 21 3-2014) g {5) TS (B) 1 & J

4Bt (<5d%, 83%)
Currant and 1 prior (2012-2013 or 2013-2014) 4(2) 8 (4) . i

0% (-19%, 5Th)
Currant and both prior (20012-2073 a0d 2073-2074) ar(2n)  288(23) P ey

=100 =0 - -4 -8 U A3 ¥ [ 2U KR
Acljusted VE {95% £1)

SG-03/2017 Skowronski DM, et al. Clin Infect Dis 2016; 63:21.



Serial vaccination and the antigenic distance hypothesis: effects on
influenza vaccine effectiveness during A(H3N2) epidemics in Canada,
2010-11 to 2014-15
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Crude and adjusted vaccine effectiveness (VE) estimates against influenza A(H3N2)

among Canadian SPSN patients aged > 9 years, for current season’s vaccine (v2)
regardless of prior season’s (v, £v() vaccination status, 2010-2011, 2012-13, 2014-15
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Adjusted vaccine effectiveness (VE) estimates against influenza A(H3N2) by current
(v2) and/or prior (v/) season’s vaccination history among Canadian SPSN patients aged
>9 years, specified by vaccine-virus relatedness conditions and season (2010-11, 2012-

13,2014-15
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= © Antyjenik mesafe hipotezi’’:

= onceki ve simdiki asilar arasinda antijenik mesafe kiigiik
fakat onceki sezon asisi ile simdiki epidemik suslar
arasindaki genisse onceki sezon asis1 simdiki sezon asisi
uzerinde negatif interferans gosterir
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Immiinojenite ve Siiresi

= Koruyuculuk stiresi en az 4 ay

= H3N2 ve HINI 1¢in >6 ay
= Inf. B 1¢in daha erken

= >635 yas 1se 6. ayda titre azalmakta
= Laboratuvar olarak dogrulanmis inf.da
= [Ik 100 giin etkinlik %61,
= 100-119.gun %42

= Sonrasi %0

JID 2008;197:490.
Vaccine 2010;28:3929.
SG-03/2017 Euro Surveill 2013;18.
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Intraseason Waning of Influenza Vaccine Protection:
Evidence From the US Influenza Vaccine Effectiveness
Network, 2011-2012 Through 2014-2015

Jill M. Ferdinands,’ Alicia M. Fry,' Sue Reynolds," Joshua G. Petrie.* Brandan Flanmery,' Michael L Jackson," and Edweard A. Balongia®
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Beckground,  Recent studies sugpest thal inffuenia vaccine effectiveness (VE) may wane over Lhe course of an infloenza season,
leading to suboptimal VE during late influenza seasons

Methods,  We cxamined the asseciation between influenza VE and time since vaccination among paticnts =9 years old with
medically attended acute respiratory illness in the U5 Influenza Vaccine Effectiveness MNetwaork using data pooled feom the 2011-
2012 throwgh 2004-2015 influenya seasons. We used multivariate logistic regression with polymerase chain reaction-confirmed
influenza infection as the outcome and vaccination status defined by days between vaccination and symptom onset as the predictor.
Models were adjusted for calendar time and other potential confounding factors.

Resulls. We observed decreasing VE wilh increasing time since vaccination for influenza A(H3IN2) (P = 0], influenza
AHIND)pdmOf (P = 01), and influenza B virses (P = (4} Maximuom VE was observed shortly after vaccination, followed by
a decline in VE of about 7% (absolute) per month for influenza A(H3N2) and influenza B and 6% .11% per month for influenza
A(HIN1)pdm(9 viruses. VE remained greater than zero for at least 6 months for influenza A(HI N1 jpdm04% and influenza B and
at least 5 months for influenza A(H3NI) viruses. Decline in VE was more pronounced among patients with prior-season influenza
vaccination. A similar pattern of increasing influenza risk with increasing time since vaccination was seen in analyses limited to
VACCINELs.

Comclusions,  'We absarved rlm'rer:l:inp, influenza vaccine protection with increasing time since vacgination across influenza
types/subtypes. This association is consistent with intraseason waning of host immunity, but bias or residual confounding could
cxplain these findings.

Keywords.  case-control studies; influenza; influenza vaccine; vaccine effectiveness.

SG-03/2017 Ferdinands JM, et al. CID 2017; 64(5):544-50.



m
1.0

0.4

Predicted nisk
04 06

Arfjorated Y

o2

0.0

|
o0 a0 100

Daye betwean vaccination 2nd onsst Diays betwasn vaccination and ansat

Figure 2. 3 stwork, 200112012 th S : _ pess (VE| anainst nfluengs A
davs since v ; 1

VE reached zero at iijuste sithau! ine

SG-03/2017 Ferdinands JM, et al. CID 2017; 64(5):544-50



Za

=
=
=
(.
a
A
oY
{
=
i
a
[+
=
il
=
i+ N

1 o - !
100 10 1ol

Days batwean vaccination and cnsal Dayvs baltwean vaccinabon and onsal

% Influerza Vaccine Effecti work, 2011-2017 through 2013-2014. A, Adjugge
mce vaccimation. Maximis Vi al 14 days postvaccination and minimu

SG-03/2017 Ferdinands JM, et al. CID 2017; 64(5):544-50



0

1

Budjistnd VE (%)
02 D4 06 08

=
=]

100 150 100 150

[].ﬂg.l:‘t batwesn vaconaglon and anset n.’t:.r:'-: Behwesn vacomahon and onsel

Figure 4. enza Vaccine Effectiveness Network, 2011-2012 through 2014-2015. A Adjusted vace : : {e@tion by days
SINCE Vaccinaki g efte F] A af 14 ecmnation and 1 7 usted VE wathout
including time since % [ ) IC -t S0 TTRK L% Menueee O j g vaccinaton in
datasat limited o vaccinees

SG-03/2017 Ferdinands JM, et al. CID 2017; 64(5):544-50



Mevsimsel Influenza A Degisiklikler

= 2005-2006
m 2006-2007

2007-2008
= 2008-2009
W 2009-2010

2010-2011
£2011-2012

2012-2013
[12013-2014
02014-2015
[12015-2016

200

-
c
@
-—
©
a
N
© is0
—
LT
o
€
=
=




Gelecegin asilari....

Seasonal influenza virus strains Influenza viruses with pandemic potential
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Ozetle...

= Hizla yayilabilen ve ne sekilde degisime ugrayacagi
tam olarak kestirilemeyen bir virts

= Bell1 risk gruplarinda ytiksek oliimciil
= Etkinligi ¢cok degisken
= Asi i¢erigi 1le dolasimdaki virtis uyumu onemli

= Virusun genetik grubunu bilmek onemli

= Surveyans onemli

SG-03/2017
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