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ssRNA virus, segmented, Enveloped
Orthomyxoviridae

Influenza virus

Hemagglutinin (HA) AL Bk LR i
o W% BftHH Ae 2% M V8 & % (sialic acid )1 -
Lipid bilayer

Six, FREieEA AL,

o ARSKEEBEHNEIEEM

Neuraminidase (NA) fh{& REL Bl

o YlEhfmE Ik mETE I A EREL
Aglycosidic linkage.

o MAERBHANRE, REHESHH
meFREL,

M1 matrix protein

M2 ion channel

N Engl J Med 2010;363:2036-44
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Influenza Pandemic

1968
700,000 deaths
(Hong Kong flu)
1918 1957 2009
>50 million deaths 1-2 million deaths 363,000 deaths
(Spanish flu) (Asian flu) (Swine flu)
l l o e |
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1919 1929 1939 1949 1959 1969 1979 1989 1999 2009

HINT  @HeN2 @H3N2 @ HIND

Science Translational Medicine 24 Jul 2019: Vol. 11, Issue 50
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. . Inactivated (I1V)
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Mucosal Immunology volume 13, pages566—573 (2020)
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Recombinant influenza vaccines

> 1A
—> > A 7T

Intramuscular
Baculovirus

Types
Quadrivalent - 2 influenza A (HIN1 and H3N2) _
2 influenza B Yamagata and Victoria lineage

'/

Flublock, Sanofi 8 [mi AR lUS-2555, &SR HE D, BaifEr] HRN 185 LL B A

Mucosal Immunology volume 13, pages566—573 (2020)
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A/Victoria/2570/2019 (H1N1)pdmO09-like virus;
A/Cambodia/e0826360/2020 (H3N2)-like virus;
B/Washington/02/2019 (B/Victoria lineage)-like virus; and
B/Phuket/3073/2013 (B/Yamagata lineage)-like virus
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A/Wisconsin/588/2019 (H1N1)pdmO09-like virus;
A/Cambodia/e0826360/2020 (H3N2)-like virus;
B/Washington/02/2019 (B/Victoria lineage)-like virus; and
B/Phuket/3073/2013 (B/Yamagata lineage)-like virus
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i 5 1 BB R Almmunogenicity

® FEurope Committee for Proprietary Medicinal Products (CPMP, Eruope){Z#E
® Vaccine-induced haemagglutinin inhibition (HI) antibody titres

W5 iRc0RAA

mn;E R

221K HI titre>1:40/ LL 38 >70% >60%
Iin ;7 S 4R 38 ) )

%21 RHIFBS R E | F I fEa b >40% >30%
PR R o LM (GMT) IR N fE 8% >2.5 2.0

FOXREIE21RBMAEE

Virus Research 103 (2004) 133-138
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65 LL TR 65ak L1 E (+1[E) 652 L1k (#48)

Efficacy 60-90%  Efficacy  70-90% Efficacy 50-60%  "MHRERR 56%
hE%  3036%  MERBUER  30-36% B 2 33% Hil 5¢ 53%
g TRERS 32% Fh 48%

EmLER  27% 3 m 48%

Efficacy: ERBRERRER SRR ERR

SET 50%

Vaccine 2003 May 1;21(16):1769-75.
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o 5%.2018 2019 B TR B E B IR B R R 47% R A iR BRI IR & JiE K Bk BE

Influenza-positive lnﬂuenza-negative Vaccine effectiveness*
Vaccinated Vaccinated Unadjusted Adjusted
Influenza type/Age group Total no. (%) Total no. (%) % (95% ClI) % (95% C1)*
Influenza A and B
Overall 465 198 (43) 2,789 1,591 (57) 44 (32 to 54) 47 (3410 57)8
Age group
6 mos-17 yrs 173 58 (34) 926 515 (56) 60(43to071) 61 (44 t0 73)8
18-49 yrs 166 58 (35) 932 403 (43) 30(1 to 50) 37 (9 to 56)°
=50 yrs 126 82 (65) 931 673 (72) 29(-6t052) 24 (-15t0 51)
Influenza A(H3N2)
Overall 101 42 (42) 2,789 1,591 (57) 46 (20 to 64) 44 (13t0 64)5
Influenza A(HIN1)pdmO09
Overall 293 125 (43) 2,789 1,591 (57) 44 (29 to 56) 46 (30 to 58)%
Age group
6 mos-17 yrs 106 37 (35) 926 515 (56) 57 (35t072) 62 (40 to 75)8
18-49 yrs 113 38(34) 932 403 (43) 33 (0 to 56) 45 (14 to 64)°
250 yrs 74 50 (68) 931 673 (72) 20(-33t052) 8 (-59to 46)

o JEEFREMNRFEFEIGINM TR,

MMWR, February 15, 2019, Vol.68, No. 6, US CDC



it i Y RO R BB R

100
© 97
90 ©89
80 o 81 2010-2011
Ty 77 ©78
e ©75 .
< 70 Spain
3 ¢ 67
€ 60 660 Case-control study
2 655
O 50
%
o 40
9 = B =
§ HFRRFICEA R RN 75%
20 HFRRER R : 60%
10 ER SR EER RN 89%
0
Outpatient Inpatient Severe Outpatient Inpatient Severe Outpatient Inpatient Severe
cases cases inpatient cases cases cases inpatient cases cases cases inpatient cases
All ages <65 years 265 years

Clin Infect Dis 2013 Jul;57(2):167-75
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e 01-Jan-2004 to 31-Mar-2015, Systemic review and Meta-analysis.
Pooled VE to different influenza subtype, 7~ &4

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

FHMERBREEHRHN2EEORE

Vaccine Pooled VE Pooled VE estimates p value for P

type (%) standard error (n) heterogeneity
TypeB Seasonal 54% (46-61) ) 0-083 36 <0-0001 613
H3N2 Seasonal 33%(26-39) | 0-050 34 0-005 44-4
HIN1pdm09 Seasonal 61% (57-65) ) 0-048 29 0783 0-0
HiIN1pdm09 Monovalent 73%(61-81) 0188 10 0-217 31:4
HIN1 Seasonal 67% (29-85) 0-397 5 0-093 57-6
(pre-2009)

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

Lancet Infec dis, 2016, VOLUME 16, ISSUE 8, P942-951,
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e Pooled VE to different influenza subtype, &7 FE E i B &5

73%

o FMERBEHHIHINGENRE
o REN:RE >BA>EA

M Pediatric group
B Working age adults
W Older adults

HIN1pdmO09 H3N2 Type B

Lancet Infec dis, 2016, VOLUME 16, ISSUE 8, P942-951,
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Adjusted Hospitalization

Influenza-Confirmed Women-Weeks Rate per 100 000 Adjusted Rate
Variable Hospitalizations, No. at Risk, No. Women-Weeks (95% Cl) Ratio (95% Cl)
Pregnancy trimester
Nonpregnant 214 12991965 1.7 (1.4-1.9) 1.0
Pregnant 46 759217 5.6 (4.0-7.3) 3.4(2.54.7)
First trimester 7 155651 4.2 (1.1-73) 2.5 (1.2-5.4)
Second trimester 19 272456 6.5 (3.5-9.4) 3.9(2.4-6.3)
Third trimester 19 224448 79 (4.3-11.5) 4.8 (3.0-77)
Postpartum period 1 106662 0.9 (-.8-2.5) 0.5(.1-3.7)

e 2012-2015,, Auckland, New Zealand
o IHIRFEI1ZI|EFEIZHIRLHERNKEZ LT, RERREMERMN
RRIE, 73 RIZER2.50%, 3.9 R4.86%

The Journal of Infectious Diseases 2019:219, 1893-1903
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liness* No illness* Crude

Multisite cohort model

Effect size (95% Cl) p value

Effect size (95% ClI)t p value

Febrile acute respiratory illness

Preterm birtht 1075/9989 (11%) 110/837 (13%) 12 (1.0t0 15) 0038
SGAS 2187/9980 (22%) 198/846 (23%) 11(0-9to1-3) 032
Late pregnancy loss| 170/9980 (2%) 9/846 (1%) 06 (0-3to1-2) 020
Birthweights of term singleton infants, g|| 3010 (576) 3006 (605) -33(-44-3t037-6) 0-87
rtPCR-confirmed influenza**

Preterm birtht 1129/10285 (11%) 31/276 (11%) 1.0 (0.7to 1.5) 0-85
SGAS 2320/10263 (23%) 58/298 (19%) 0-8 (0-6to 1-1) 023
Late pregnancy loss 133/10263 (1%) 5/298 (2%) 13(0-5t03-1) 0-60
Birthweights of term singleton infants, g|| 3010 (576) 3031 (540) 21-8 (-45-2t0 88-7) 052

1-4(11t01-6) 0-0067
11(0-9to1-2) 039
12 (0-6t02:4) 059

-20-4(-550t014-2) 025

1-4 (0-9t0 2-0) 0-096
1.0(0-8t013) 0-97
107 (4-3t0 27-0) <0-0001
-55-3(-109-3to-1-4)  0-045

e I2/NLate pregnancy loss/EfE, aHR: 10.7 (95%Cl: 4.3 to 27, p<0.0001)

o EZEEH13-21FMRESEEBE22B LI LI E

o BMEMEAEMKEEHNERE, £55.3gm (95%Cl: -109.3 to -1.4, p=0.045)

Lancet Infect Dis 2020, Published Online ctober 29, 2020
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A Laboratory-Confirmed Influenza in Mothers

B Laboratory-Confirmed Influenza in Infants
100+

100_,
80+

70.3 62.8
50.4 80+ 83

60 31.0
60 33.1

40— 30.0
40

20 :
20+

0
204 Nepal Mali South Africa ¢

Nepal Mali South Africa Bangladesh

Vaccine Efficacy (%)
Vaccine Efficacy (%)

e Influenza vaccines are efficacious against influenza-like illness and
laboratory-confirmed influenza in pregnant women and their infants

N EnglJ Med 2017; 376:1256-1267
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First Author Site
Omer, 2011 |27] Georgia, USA

Trial Design

Retrospective cohort analysis

Steinhoff, 2012 [28] Dhaka, Bangladesh Randomized controlled

clinical trial

Kallen, 2012 [29] Sweden Retrospective population-
based cohort analysis
Fell, 2012 [30] Ontario, Canada Retrospective population-

based cohort analysis

Pasternak, 2012 [24] Denmark Retrospective population-
based cohort study
Richards, 2013 [31]  Georgia, USA Retrospective cohort analysis

Intervention
TV
N =578

TIv
N=172

H1N1 vaccine
N=18612

H1N1 vaccine
N=23340

H1N1 vaccine
N = 6989 infants

H1N1 vaccine
N=1125

Control

No vaccine
N = 3748

Pneumococcal
polysaccharide
vaccine

N=168

No vaccine
N=136914

No vaccine
N=32230

No vaccine
N = 46 443 infants

No vaccine
N = 1581

Risk of Preterm Birth

(95% Cl)
OR: 0.28 ((11-74)

OR: 0.48 (.08-2.74)

OR: 0.86 (.77-96)

RR: 0.73 (.68-.91)

1st trimester:

OR: 1.32 (.76-2.31)
2nd/3rd trimester:
OR: 1.00 (.84-1.17)

OR: 0.63 (47-84)

Risk of Low Birth
Weight (95% Cl)

OR: 0.19 {.02-1.64)

OR: 0.86 (.77-.96)

1st trimester:

OR: 0.83 (.41-1.67)
2nd/3rd trimester:
OR: 1.14 {.94-1.38)

OR: 0.79 (.56-1.10)

Risk of Small for
Gestational Age (95% Cl)

OR: 0.31 (.13-.75)

OR: 0.43 (.20-.94)

OR: 1.04 (92-1.17)
RR 0.90 (.85-.96)

1st trimester: OR: 0.79 (46—
1.37); 2nd/3rd trimester:
OR: 0.97 (.87-1.09)

OR: 1.26 (.94-1.69)

e The effect of influenza vaccination on birth outcomes, including a potential

effect on decreased incidence of small for gestational age (SGA),

preterm birth, and low birth weight infants in pregnant women.

Clin Infect Dis 2014 Aug 15;59(4):560-8
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A Stillbirth, overall B Spontaneous abortion, overall
Year Relative Year Relative
Study Published Risk (95% ClI)
Study Published Risk (95% CI)
Chambers et al 2013 ¢ 0.23 (.06, .95)
Cantuetal 2013 —— 1.10 (.72, 1.68) Chambers et al 2013 _— 0.92 (.54, 1.58)
Deinard et al 1981 )  2.74(869, 10.92)
Cantu et al 2013 _— 0.60 (.36, .99)
Fellet al 2012 — 0.66 (.56, .77) '
. Deinard et al 1981 _— 0.91 (.41, 2.02)
Heikkinen et al 2012 e 1.38 (.55, 3.47) '
Pasternak et al 2012 — 0.44 (30, 64) Pasternak et al 2012 . 1.11 (.89, 1.39)
Rubinstein et al 2013 = 0.72 (.58, .89) Overall (= 39.9% ., Pouwo =.172) <> 0.91 (68, 1.22)
Overall (I?=68.0%. P o =-005) <> 0.73 (.55, .96) :
T T T : T T ! ' J 1 J
0125 025 05 1 2 4 0125 025 05 1 < 4
Relative Risk Relative Risk

e Lower likelihood of stillbirth, RR:0.73 (95%Cl: 0.55-0.96).
e No significant difference: spontaneous abortion, RR:0.91(95%Cl:0.68-1.22)

Clin Infect Dis. 2015 Mar 1;60(5):e11-9.
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2014-2015 US, H3N2 mismatch, VE:11%
B mismatch, VE:23%
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65 A FHIR A, (REN H$I7E70-90%

HEFANRENIEE, H90IR4A30-70% 7 2 K il KR 3
EHFRHZE, RI{E70%824h 5 &t 25 | #2941 e Lb 451

ZE P R i IRORT B RE SN R 220 . G G BT A B PR FR R K e
A% KRG DT A E 1 JRL s R

Clin Infect Dis. 2016 Dec 15;63(12):1564-1573
Vaccine, volume 38, issue 52, 14 December 2020, p. 8387-95



RS HA/HIN2EE B ENRE

* Rapid antigenic drift
* Increasing glycosylation

__HOST | g VACCINE

* Imprinting (original antigenic sin) * Egg propagation

» Complex effects of repeated * Limited options for candidate
infection and vaccination vaccine virus

* Within-season waning protection * Manufacturing time lag

Clinical Infectious Diseases, 2019;69(10):1817-23
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The long-term rate of A/H3N2 antigenic change was
approximately 5—6 times higher relative to B and
about 17 times higher than A/H1N1pdmO09

300

= A/H3N2 not genotyped

45
250 —Y &= A/H3N2 3C.2a
40
= == A/H3N23C3 @
s A/H3N2 3C.3a 35

== A/H3N23C.3b

— Percentage A/H3N2 positive

Number of cases
|
]
o

100

subjects among enrolled subjects

Percentage ¢

~0
Apr

3C.2a
o i
| 3c.2b
3C.3a
ac.3
3C.3b

Clinical Infectious Diseases, 2019;69(10):1817-23
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VE (95% Cl), by Time After

Vaccination
Outcome Participants, No. (Studies) Studies, No. Evidence Certainty® AVE (95% ClI) 15-90 d 91-180d
Influenza A(H3) 10 736 cases, 27 689 controls 11 Moderate -33 (-567 to -12) 45 (34 to 13 (-10 to
54) 31)
Influenza B 6424 cases, 17 877 controls 6 Low -19 (-33 to -6) 62 (52 to 43 (33 to
70) 52)
Influenza A(H1) 5148 cases, 17 044 controls 5 Low -8 (27 to 21) 62 (35 to 54 (43 to
78) 63)

o MEAERIFRI180KN, AILERIERAMRERNNEEAEZHN TR

o 1%5%73Tﬁﬁmmr—UA/H3NZB—Eﬂ,"N HRZEB, x&F FA/HINI.

The Journal of Infectious Diseases, 2018; 217: 731-41



LIRS
mEEAE
- WHOBRN REBE  BEKESESE
WHORE . . sawas msee  nmss
HYIR B ey ERBEK  WHHK
IS E-mE
MRiaEEfE
WHOIET WHOEZERS EerL HEFRWHOE
wpEEy  BEMEER  AERSH  ERSHRVAN
R

MDCK Cell

e/ MR RIEERRER

RIREERE - EENRSBRE
RIRERFEKREH - 55|
BRBEE (HMRRBFERE)

ABEHER IR FERBIE -
oFEEZRRMRIEFT BN



e/ MR RIEERRER

Vaccine Good

production binding * \
| QS FEE AL, TR
R = ﬁ binding > ﬁﬂﬂﬁﬁﬁ@&ﬂ‘]fﬁﬂﬁ
A g;t. RIS, BRENER
cas- i TRERNRETE,
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hen’s eggs adapted %
\ viruses
Circulating
influenza N\
vruses -3k i BEE MG, TR
| SR R R B
i Good | | {TRUBEIAE BRIFRA,

binding

viruses

/

Cell culture or
recombinant HA

Cell Host & Microbe, Volume 25, Issue 6, 12 June 2019, Pages 836-844



MRS ERREH RS ERE

MR ERAZASHT

@ H3N2 A/Victoria/361/2011
® H3N2 A/Texas/50/2012
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H3N2 A/Victoria/361/2011
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Vaccine, 32 (2014) 4713-25
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TABLE 1 Mean seasonal influenza-related hospitalisation rates in all ages and in adults aged 265 y in the United States from 1993 to

2008%°
Viral strain All ages <ly 14y 5-49y 50-64y 265y
A/HIN1 1.9 (0.6-61) 48 (33-233) 3.3 (0-66) 1.0 (0.2-16) 1.0 (0-71) 2.1 (0-268)
A/H3N2 44 (29-98) 90 (70-225) 15 (8-X) 8.6 (5.0-22) 46 (28.5-112) 240 (164-486)
B 18 (7.7-77) 13 (3.0-204) 21 (15.6-80) 7.4 (4.6-21) 19 (6.6-88) 48.(23-345)

® Values shown per 100 000 person-years with (95% confidence intervals).
® The vaccination of older adults is a high priority since influenza carries the
highest risk of serious disease resulting in hospitalisation in this group

Int J Clin Pract. 2018;72:€13249



FRAARZMHEH

No. of Influenza Deaths RCEBIOBASF

Age | ! Age
Group, y A(H1N1) A(H3N2) B Total Group, y Influenza
Underlying Respiratory and Circulatory Deaths Underlying Respiratory
<1 4 15 7 26 and Circulatory Deaths
1-4 74 42 17 66 <1 0.6
5-49 168 484 137 789 1-4 0.4
50-64 196 2121 306 2623 949 0.5
\ 50-64 785
=65 1585 26278 4788 32651 =65 98 3
Total 1960 28940 5255 36155 Total 13.8

e Estimated annual Age-specific influenza associated Deaths and Mortality for the
1990-1991 through 1998-1999 seasons.

JAMA 2003 Jan 8;289(2):179-86
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Post-vaccine response (unadjusted) in young vs. elderly across all studies, by influenza sub-type

Vaccine Age Seroconversion (percentage of subjects Seroprotection (percentage of subjects GMT
component  group  with 4-fold Ab increase) with Ab titres >40)
. . No. of % Positive (Unadjusled OR ) No.of % Positive (Unadjusted OR ) No.of ' GMT P-valuei

Elderly:58RZ 4L subjects (95% CI) subjects (95% CI) subjects
HINI Young 913 60 Ref 1151 83 Ref 814 140

Elderly 4492 42 0.48"" (0.41-0.55) | 4643 69 0.47"" (0.40-0.55) | 3997 83 0.02"
H3N2 Young 913 62 Ref 1151 84 Ref 814 162

Elderly 4492 51 0.63" (0.55-0.73) | 4643 74 0.53"" (0.45-0.63) | 3406 126 0.26
B Young 913 58 Ref 1151 78 Ref 814 234

Elderly 4492 35 Q.z»s" (0.33-0.44y 4643 67 Q.ss" (0_50-0.67y 3406 gIOO 0.03’2

e For all three antigens, seroconversion and seroprotection rates were significantly
higher in the young.

® Post-vaccination GMT levels were also always higher in the younger adults.

Vaccine 24 (2006) 1159-1169



REFTEZE Immunosenescence

Immunosenescence involves the involution of

© primary lymphoid organs (bone marrow and
thymus) with a reduction of B and T cells
progenitors, dysfunctional memory cells, due
\ to chronic antigenic stimulation (including, but
o T not limited to, CMV), reduction of phagocyte
oC r— 8-' functions (s.uch a.s chemota>.<|s anle
| | phagocytosis), with concomitant increased
® ot ey %ié levels of pro-inflammatory cytokine
e — production.

Vaccine immune response

Semin Immunol 2018 Dec;40:83-94.


https://www.sciencedirect.com/topics/medicine-and-dentistry/t-cell
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https://www.sciencedirect.com/topics/medicine-and-dentistry/phagocyte
https://www.sciencedirect.com/topics/medicine-and-dentistry/cytokine-production
https://www.sciencedirect.com/topics/medicine-and-dentistry/cytokine-production
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Journal of Autoimmunity 83 (2017) 12e21
Nature Immunology volume 18, pages464—473 (2017)
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Table 1 Influenza vaccine formulations available for older adults

o IEN{EHE

o EfiREER

Vaccine Type Content Dose, mL Route
Inactivated tri- or quadrivalent vaccine Subunit 15 ug HA per antigen 0.5 M
Adjuvanted inactivated trivalent influenza vaccine Subunit MF59 adjuvant 0.5 M

15 ug HA per antigen
High-dose inactivated trivalent influenza vaccine Subunit 60 ug HA per antigen 0.5 IM
Recombinant quadrivalent influenza vaccine Recombinant 45 ug rHA per antigen 0.5 IM

Drugs & Aging (2019) 36:29-37
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Variable Laboratory-Confirmed Influenzaf
1IV3-HD 11IV3-SD Relative Efficacy
(N=15,990)  (N=15,993) (95% Cl)
no. (%) %
Protocol-defined influenza-like illness 228 (1.4) 301 (1.9) 24.2 (9.7 to 36.5) %
Influenza A 190 (1.2) 250 (1.6) 24.0 (7.8 to 37.4)
A/HIN1 8 (<0.1) 9 (0.1) 11.1 (-159.6 to 70.2)
A/H3N2 171 (1.1) 223 (1.4) 23.3 (6.0 to0 37.5)
Influenza B 38 (0.2) 51 (0.3) \_ 25.5 (-15.7 t0 52.4) ./

Double blinded RCT, for patient > 65 y/o
High dose group: 15990, Standard dose group: 15993

Relative efficacy estimates were higher in analyses restricted to cases caused by

vaccine-similar strains

N Engl ] Med 2014;371:635-45.
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Vaccine 27 (2009) 7304-7312



=33 bkt

Conventional non-adjuvanted TIV

Memory T-cell B-cell Plasma B-cell ¥
T-cell & o > < A
Anti r M © : @ “'( X Y A
ntigen Macrophage Monocyte ’ —— o
> .‘Q B ".;“ ). Antibodies Functional * * A *

~ _pa_ . ) e \x \ fasrias Non-functional stem region

v BE—O \ v W yyvyy

o.. o TR b d APC “'»,,\ Y

\\ Memory B-cell
N O Memory T-cell
Injection site Lymph node Periphery/site of infection Hemagglutinin
- QP :

MFso+ L~ T Voo S

Antigen < @® > ) \ y '

N e Mo —©_©

ol A —V— —

%% o B8 =

aa BPPR o Non-functional
38— Lo stem region — HA2

Influenza vaccine with MF59
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Int J clinical practice 2018;72(10):e13249
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Entire study population High-risk group
Difference in Difference in

GMT ratio seroconversion (%) GMT ratio seroconversion (%)
A/HIN1® 1.4(1.3-1.5) 9.2 (7.1-11.3) 1.4 (1.3-1.5) 11.1(7.5-14.6)
A/H3N2? 1.6 (1.5-1.7) 12.7 (10.5-14.9) 1.6 (1.4-1.7) 13.5(9.8-17.2)
B Strain® 1.2 (1.1-1.2) 5.2 (3.0-7.4) 1.1(1.0-1.2) 5.0(1.4-8.5)
A/H3N2 1.5 (1.3-1.6) 11.3 (6.7-15.9) 1.4(1.1-1.6) 12.3 (4.8-19.9)
A/H3N2° 1.7 (1.2-1.5) 11.9 (7.3-16.6) 1:31:1:1.5) 12.6 (5.0-20.2)
B Strain® 1.1(1.0-1.2) 4.0(-0.4t08.4) 1.1(1.0-1.3) 4.8 (-2.1to 11.8)

e All values significantly noninferior.
e Statistically significant ratios of GMT and differences in seroconversion were tested
on the Full Analysis Set population and multiplicity adjusted P- values were < 0.001

for all strains except theheterologous B strain
Int J clinical practice 2018;72(10):e13249
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N Engl J Med 2017;376:2427-36.
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