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[Abstract] Influenza viruses undergo continuous antigenic variation, posing a serious threat to public health. Current seasonal
influenza vaccines are updated annually based on World Health Organization predictions of circulating strains. However, they still face
several limitations, including limited prediction accuracy, narrow breadth of protection, weak mucosal immune responses, and
insufficient cross-protection against different viral subtypes and variant strains. The development of broadly protective influenza
vaccines delivered via mucosal routes provides a promising strategy to enhance local immunity in the respiratory tract, broaden vaccine
protection, and reduce the risk of viral infection. This review systematically summarizes current strategies for the development of
broadly protective influenza vaccines and advances in their clinical research, with a particular focus on recent progress in antigen design,
vaccine platforms, and delivery systems for mucosally delivered broadly protective influenza vaccines. We further summarize emerging
immunization strategies for enhancing vaccine efticacy and broadening the breadth of protection, and analyze the challenges and future
perspectives associated with clinical translation. This review aims to provide insights for the design, development, and translational
application of these vaccines.
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AL BRI, XEEH RS TIRIRATFR B, H
A 2 B 2R AR VAT 2 T T R 3 R v g
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I 21 2B 0 K ORI 1 2 1 AR B 1 sl B AT
R RIR AR e, e LA R 25 IR
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2 DA R b 2 G R ity 1) e B DRSY 3R AL 1) Hi 4 N T Bk
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T B 7 ) BOPE R S

A HL-TCAILGH A SURLAE 255 FEE 928 V8 16 . 25 52
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FESL B CL SR ), DT S8 98R J28 17 %) 85 B 028 1
B AR RA B B A IR VR BT
7 AT BN SE T R KA L S SR R AW o 1
BRI BERME , R T — R FHIE N K
B, DRI TSR R AR S A e I, 3
SR T 2R A 2 I 2 R Y IR A AR R Y A AR
VEFHEOT ) eAh, A296 W3 T2 Be 0 5% A AR
RAE YR B AR BT 25 G 3R 9ROk s
B, e/ BB RS s 28 B D0 S ) 028 10 28 A8 L
Pk gER .

TR 326 AL B B R FH T o W A R A
BRI & o hERN B R T AR S BT ST AT BA R
H Z LR IR K IT & T — PP 0 I 286 % 1
G ZEkE N A R 12 RGHE R, TR AT
BUF M, - 28 Re e s o 7RI . A e Fngh
PSR E N 22 o e AT T s o R e bR s 1 ) 5 B 11 7Y
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LGP FORL TR, fE/NE. B RAIFE AN R K
SRR TR PR L TR, IR P
2RV A SO BT TR R SR . S
FE50 RBD HJ5 it — 254 i 1 % A8 Sk 1 T 928
JURE, R HAE RSN A S AR T .
3.5 IZERRHARIR B R B

mRNA Z£ i HA PRI R, 7T [FA S 2
Fip AL FR S, AR THEZN . ZRAW
JURE R, IR R R . R e
JIR AR, IR A & — A 1 i I 1 1
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I ARE LS R . 2 2026 4 8 A 21 H, L4 18
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RNA, saRNA) ik A G ARAF7E BB, Hor 15
SRR ZE T R L SR T I BRI A R o T U
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Centivax 2~ A A & B 4Bt 30 F 28 11550 0 1k AR A5 1)
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=] Py [) 72 8% 1 A 3 L (Collaborative Influenza
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H1 ZEE8 51 IR PR R RS LAY HlssF_3928
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L) mRNA L 1 E AR IRIFIY
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A LNP B 5 1778 5% B A0 B0 R A B 2
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B AR IR T AR B RN R R B R SRS A A
T VR B 2 3] ol 22 ) 44 A R R A 2 2 5 T 7 RS
RGEARAL T B AL LA 25 1 LNP R4 14 20 i A 2%
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A ZOT IR . AR RN ZE B G, FEHRIE A/
Philippines/2/1982 (Phi, H3N2) ZEARHRAIS I A &
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