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[Abstract] Respiratory viruses such as influenza and SARS-CoV-2 have repeatedly triggered global pandemics, with their rapid
evolutionary capacity limiting the efficacy of existing prevention and control measures. Host-directed therapy (HDT), a novel
approach targeting host factors essential for viral replication and persistence rather than the virus itself, offers dual advantages: high
resistance barriers and broad-spectrum antiviral activity. However, its clinical translation faces multiple challenges, including relatively
limited efficacy as monotherapy, safety risks associated with targeting essential host factors, and a narrow therapeutic window for
immune modulation. This paper systematically reviews the research progress of HDT in combating respiratory viral infections,
focusing on elucidating the mechanisms of action, key host targets, and the current status of candidate drug development for different
HDTs. It aims to provide referrence for addressing emerging respiratory infectious diseases and the challenge of drug resistance.
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Fig.1 Mechanism of action of host-directed therapy against respiratory viral infection
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Fig.1 Advances in mechanism of action and medicine of host-directed therapy (HDT) against respiratory viruses
HDT T HiER s YEFHBLH FRAHE S, 254 s E =BT
ZEBH] . N-0385, N-0695., e e
. TTSPs IR W I RE /RIS [15-19]
CTSL HA5 i CRISPR-CasRx 40K 7 I A [20]
WHEETEAR MRS E AN TR AAK1/GAK JEIB R e +ET e e [ tYZNi) [19]
T b 2= s 40 CD147 SEIER BT I AR /I AR I [21,24]
FHAMS T T S
e b <paeg; DPPAR-. SREBP. SI PEA. AMS80. FTY720, MK-
§ TR, DERRER ok, avpx a7 BT RIS [21,28:31)
TR Zitic LDLRAP1 WL R A
HsDHODH LR A ) Il PR R [10]
e ERH R A A
a HFRRAIA PP IIE Rl [32]
TR AR Y1 T MELK OTS167 i PR i [42]
PIRPESTR FE GBP1 AJF GBP1 I PR T [46]
FML s AR G9% UNC0642 e AT [48]
G -3 % IL-24 I R 5
FRAET  ARRRETERE o 5]
IAPs AZDS582, BI-82 I R Al [54]
DCAF7 BC18630, BC18813 Il R 55
VAN A S R e b
PIP4K2C RMC-113 I AR AT [42]
LRSI 4 s R At MR WS i/ Rias [2asso)
ﬁﬁﬁﬁ@ﬁ AR e GM-CSE Yok )5 IR [48]
7S TIZE AL R A IEN g I AR /I AR T [50]
HWIHAMA RS CsaZik EP67 Il AT [s1]
PELIT IL-6 155 538 % IL-6R FEER BT I R 56 [54]
FELUT TL-1 17530 % IL-1R FATHR 1 25 I PRI [s5]
I g LT IL-1B R JNK/NLRP3 N ET e PRI [56]
IS ERAES JHBRNETs, A2 i NET HETA G o I R 56 [57]
il TOP1, /D ARAEH T TOP1 Rl Il R R [36]
0 i) S PR A A3 A SEK B2 521K pE=3i Y I ARG [59]
IEEREA S =RERl ] S A=K} e
igifﬁ%Z;ﬂ?% Mt GLDC e i iz I PR AT [61]
ggﬁ%‘?ﬁfé R AR 1) 9575 S RE NF-kB, ERK, JNK 34 (SBD) I T [43,62]
o MEK LAk I [63]
SV (R B HOR ESE
PRIRE, RESRBRE | HO1. NFxB SRR bk [64]

TTSPs. IS 22 SR AR 1 ; CTSL. AZVE /G L; AAKL. fFHEER FOMDGHLT 1; GAK. AIAR S WIZE 111 G AHOGTA ; CD147. s Ik
i B RS SN T ACE2. I E5K R /b 2; PPAR-o. 1T S LW REIARIE B WD BTG 32 /% ;. SREBP. §§ B 45 A8 S1P.
SABE-1-BER s AMPK. AMP {19 25 (1% ; LDLRAPL. fIR% FE NG 26 (132 R4 85 11 1; HsDHODH. A "% FLIHMM %88 ; MELK. RHAR
JRSE A RIS IS GBPL S MRAS G 1; Goa 4B AW LA ROmE ; IAPs. AT K F; DCAF7. DNAJi4S 5 86 11 1 Hl CUL4 AH G
K 7; PIP4K2C. WEARMEALEE S-W5IR 4-J -2 5 v; TLR. TollFESZ{AK; GM-CSF. R4l F WA M AE v I A 5 IEN. TR Z; IL. (4
A F 5 JNK. cJun ZE AR ; NLRP3. NOD RS2 A MR (145 H I SC R 11 35 NET. ki 4B ; TOPL. #h#h R 1; GLDC.

HEBRIBRES; NF-kB. T kB; MEK. 2224 JUE AL TR BT ; Nef2/HO- 1A% B 20410 5 2 A5G T2/ L 21 48U 1

JE R i) 857 (STING) #3177 NanoSTING, 3141856
R AR R B A 2 REAE /R B L IS S

SRR YL R IA

HZeMERE™, £ HDT 2

Wy e 7 I, 250 TSR R B AR TR . A
FEN, Z5E R ah 2 i HLUR (FDA) AL E Y JE R

Tl Fede 7 A4 A1 %) v S0 M 8 Ui J A (HSNx) HL AT 3 ALt
PR, B 5 OS5 sk A% 5 B T A A
IR, pesh, R CHRIEREAR MFEA S HDT
BA -3, R IREA M HDT L 254 (1)

AR



HDT JEGE GRS it T AR T4 48

DAA T . BEEBCAIR YT AN | 20250k
TH BB B e 5 R BRI HE D, A AR AT
INFEAR PR E AR

(&% 30k)

(1]

(10]

(11]

[12]

Wang J, Min H, Zhai Y, et al. Ginkgolic acid as a fusion inhibitor:
targeting RBD-ACE2 interaction with in silico, in vitro evidence of
allosteric modulation and potent virucidal effect[J]. Drug Dev Ind
Pharm, 2025, 51(11): 1555-1572

Vicente J, Pefiaranda Figueredo FA, Mantovani S, et al. Imiquimod,
a promising broad-spectrum antiviral, prevents SARS-CoV-2 and
canine coronavirus multiplication through the MAPK/ERK
signaling pathway[J]. Viruses, 2025, 17(6): 801.

Yang M, Yang Y, Zheng Q, et al. Editorial: antiviral drugs and
vaccines against important human respiratory viruses[J]. Front
Pharmacol, 2022, 13: 1082652.

Raghuvanshi R, Bharate SB. Recent developments in the use of
kinase inhibitors for management of viral infections[J]. J Med
Chem, 2022, 65(2): 893-921.

Vollenberg R, Schiitte-Niitgen K, Strauss M, et al. IL-24 in COVID-
19 patients: correlations with disease progression[J]. Int J] Mol Sci,
2025, 26(17): 8403.

Chakraborty C, Bhattacharya M, Abdelhameed AS. Recent SARS-
CoV-2 evolution trajectories indicate the emergence of omicron's
several subvariants and the current rise of KP 311 and XEC[J].
Virology, 2025, 607: 110508.

Zhao H, Zhang Y, Han Q, et al. Retinol binding protein 4 enhances
cellular cholesterol uptake to facilitate influenza A virus infection[J].
PLOS Pathog, 2025, 21(10): e1013623.

Song Y, Zhang S, Wang R, et al. Ginseng as promising natural
medicine against infectious diseases: therapeutic targets and
potential mechanisms[J]. ] Ethnopharmacol, 2026, 356: 120764.
Mahajan P, Gor HR, Jadhav S, et al. Host-directed therapeutic for
the treatment of mycobacterium tuberculosis[J]. Microbiol Res,
2025,299: 128253.

Vaidergorn MM, Purificagio AD, Leite PIP, et al. Targeting
(DHODH) for host-directed
therapy: discovery of a novel alkyne-based scaffold inhibitor
effective against SARS-CoV-2[J]. Eur ] Med Chem, 2025, 297:
117876.

Jin J, Quan M, Cao X, et al. PROTACs in antivirals: current
advancements and future perspectives[J]. Molecules, 2025, 30(16):
3402.

Herrmann A, Gege C, Wangen C, et al. Orally bioavailable ROR7y/
DHODH dual host-targeting small molecules with broad-spectrum
antiviral activity[J]. Antiviral Res, 2024, 231: 106008.
Colunga-Biancatelli RML, Solopov PA, Woodson CM, et al. The
PTP4A3 inhibitor KVX-053 reduces severe acute respiratory

dihydroorotate ~dehydrogenase

syndrome coronavirus 2 (SARS-CoV-2) virulence, inflammation,
and development of acute lung injury in K18-hACE2 mice[]].
Respir Res, 2025, 26(1): 299.

Glebov OO. Understanding SARS-CoV-2 endocytosis for COVID-
19 drug repurposing(J]. FEBS J, 2020, 287(17): 3664-3671.
Ferkova S, Lepage M, Desilets A, et al. Optimizing the
pharmacokinetics and selectivity of TMPRSS2 inhibitors[J]. Eur ]

[16]

(17]

(18]

(19]

(20]

(21]

(29]

(30]

(31]

[32]

XX XX, XXXX

Med Chem, 2025, 294: 117579.

Presley L, Pérez-Vargas J, Saintigny A, et al. TMPRSS2 inhibitors
with broad-spectrum efficacy against SARS-CoV-2 (JN1) and
influenza A (H1N1) viruses protect mice from influenza A infection
[J]. Emerg Microbes Infect, 2026, 15(1): 2616944.

Lemieux G, Pérez-Vargas J, Désilets A, et al. From N-038S to N-
0920: unveiling a host-directed protease inhibitor with picomolar
antiviral efficacy against prevalent SARS-CoV-2 variants[J]. ] Med
Chem, 2025, 68(7): 7119-7136.

Guo W, Porter LM, Crozier TW, et al. Topical TMPRSS2
inhibition prevents SARS-CoV-2 infection in differentiated human
airway cultures[J]. Life Sci Alliance, 2022, 5(4): €202101116.
Rahmani D, Jafari A, Kesharwani P, et al. Molecular targets in SARS-
CoV-2 infection: an update on repurposed drug candidates[]J].
Pathol Res Pract, 2024, 263: 155589.

Cui Z, Liu T, Bacon R, et al. Single-dose cathepsin L CRISPR
nanotherapy mitigates PASC-like lung damage in hamsters[]].
Nano Res, 2025, 18(9): 94907695.

Huang Z, Hu X, Liu Z, et al. Nitro-diphenyl ethers as emerging
cysteine-targeting covalent warheads enable identification of novel
target LDLRAP1 for anticoronaviral activity[J]. ] Med Chem, 2026,
69(5): 5986-6003.

Wang T, Cao L, Zhang Y, et al. CD147 mediates the adsorption of
influenza A virus on the cell surface through direct interaction with
HA[J]. Front Cell Infect Microbiol, 2025, 15: 1647283.

Geng J, Chen L, Yuan Y, et al. CD147 antibody specifically and
effectively inhibits infection and cytokine storm of SARS-CoV-2
and its variants delta, alpha, beta, and gamma[J]. Signal Transduct
Target Ther, 2021, 6(1): 347.

Proto MC, Fiore D, Piscopo C, et al. Lipid homeostasis and
mevalonate pathway in COVID-19: basic concepts and potential
therapeutic targets[J]. Prog Lipid Res, 2021, 82: 101099.

Gao P, Ji M, Liu X, et al. Apolipoprotein E mediates cell resistance
to influenza virus infection[J]. Sci Adv, 2022, 8(38): eabm6668.
Tang H, Jiang F, Zhang Z, et al. Metabolism-associated protein
network constructing and host-directed anti-influenza
repurposing|J]. Brief Bioinform, 2025, 26(3): bbaf163.
Eisenreich W, Leberfing J, Rudel T, et al. Interactions of SARS-CoV-
2 with human target cells—a metabolic view[]]. Int ] Mol Sci, 2024,
25(18): 9977.

Fonnesu R, Thunuguntla VBSC, Veeramachaneni GK, et al.
Palmitoylethanolamide (PEA) inhibits SARS-CoV-2 entry by
interacting with S protein and ACE-2 receptor[J]. Viruses, 2022, 14
(5): 1080.

Dissanayake TK, Yan B, Ng AC, et al. Differential role of

drug

sphingomyelin in influenza virus, rhinovirus and SARS-CoV-2
infection of Calu-3 cells[J]. ] Gen Virol, 2021, 102(5): 1593.
Cottignies-Calamarte A, Marteau F, He F, et al Direct
pharmacological AMPK activation inhibits mucosal SARS-CoV-2
infection by reducing lipid metabolism, restoring autophagy flux
and the type I IFN response[J]. ] Virol, 2025, 99(7): e0039425.
Prakash H, Upadhyay D, Bandapalli OR, et al. Host sphingolipids:
perspective immune adjuvant for controlling SARS-CoV-2 infection
for managing COVID-19 disease[J]. Prostaglandins Other Lipid
Mediat, 2021, 152: 106504.

Chen YT, Chang YH, Pathak N, et al. Methotrexate inhibition of
SARS-CoV-2 entry, infection and inflammation revealed by



XXXXAEXX H XX H

(33]

(34]

(35]

(36]

(37]

(39]

(40]

(41]

(42]

(43]

(46]

(47]

(48]

(49]

[50]

bioinformatics approach and a hamster model[J]. Front Immunol,
2022, 13: 1080897.

Thom RE, D'Elia RV Future applications of host direct therapies for
infectious disease treatment[J]. Front Immunol, 2024, 15: 1436557.
Yang X, Feng X, Liu Q, et al. Screening kinase inhibitors identifies
MELK as a prime target against influenza virus infections through
inhibition of viral mRNA splicing[J]. Front Microbiol, 2025, 16:
1600935.

Farrukee R, Mordant F, Mackenzie-Kludas C, et al. Human
guanylate-binding protein (GBP) 1 inhibits replication of severe
acute respiratory syndrome coronavirus 2[J]. J Virol, 2025, 99(10):
e0082325.

Ho JSY, Mok BW, Campisi L, et al. TOP1 inhibition therapy
protects against SARS-CoV-2-induced lethal inflammation[J]. Cell,
2021, 184(10): 2618-2632e17.

Muneer A, Xie L, Xie X, et al. Targeting G9a-m6A translational
mechanism of SARS-CoV-2 pathogenesis for
therapeutics of COVID-19 and its sequalae[J]. iScience, 2025, 28
(6): 112632.

Gabbianelli R, Shahar E, De Simone G, et al. Plant-derived epi-
nutraceuticals as potential broad-spectrum anti-viral agents[J].
Nutrients, 2023, 15(22): 4719.

Donia A, Bokhari H. Apoptosis induced by SARS-CoV-2: can we
target it?[J]. Apoptosis, 2021, 26(1-2): 7-8.

Yin X, Pu Y, Yuan S, et al. Global siRNA screen identifies human

multifaceted

host factors critical for SARS-CoV-2 replication and late stages of
infection[J]. PLOS Biol, 2025, 23(6): e3002738.

Lear TB, Larsen MB, Lin B, et al. Inhibition of virally induced TFEB
proteasomal degradation as a host-centric therapeutic approach for
coronaviral infection[J]. Sci Adv, 2025, 11(23): eadv4033.

Karim M, Mishra M, Lo CW, et al. PIP4K2C inhibition reverses
autophagic flux impairment induced by SARS-CoV-2[J]. Nat
Commun, 2025, 16(1): 6397.

Ran Y, Chen Z, Sacramento CQ, et al. Scutellaria barbata D Don
extracts alleviate SARS-CoV-2 induced acute lung injury by
inhibiting virus replication and bi-directional immune modulation
[J]. Virol Sin, 2025, 40(3): 430-438.

Nie J, Zhou L, Tian W, et al. Deep insight into cytokine storm: from
pathogenesis to treatment([J]. Signal Transduct Target Ther, 2025,
10(1): 112.

Mercuri FA, Anderson GP, Miller BE, et al. Discovery and
development of INNA-051, a TLR2/6 agonist for the prevention of
complications resulting from viral respiratory infections[J].
Antiviral Res, 2025, 234: 106063.

Golonka RM, Saha P, Yeoh BS, et al. Harnessing innate immunity to
eliminate SARS-CoV-2 and ameliorate COVID-19 disease[J].
Physiol Genomics, 2020, 52(5): 217-221.

Mercuri FA, White S, McQuilten HA, ef al. Evaluation of intranasal
TLR2/6 agonist INNA-0S1: safety, tolerability and proof of
pharmacology[J]. ERJ Open Res, 2024, 10(6): 00199-02024
Kendall LV, Boyd TD, Sillau SH, et al. GM-CSF promotes immune
response and survival in a mouse model of COVID-19(J]. Res Sgq,
2022: rs3rs-121339S.

David C, Verney C, Si-Tahar M, et al. Evaluating the evidence for
GM-CSF as a host-directed therapy in respiratory infections[J].
Cytokine, 2025, 189: 156902.

Mao T, Kim J, Pefa-Hernandez MA, et al. Intranasal neomycin

[51]

[54]

[60]

[61]

(62]

(63]

evokes broad-spectrum antiviral immunity in the upper respiratory
tract[J]. Proc Natl Acad Sci U S A, 2024, 121(18): €2319566121.
Neville AJ, Conrin ME, Schulze TT, et al. A selective CSa-derived
peptidomimetic enhances IgG response following inactivated SARS-
CoV-2 immunization and confers rapid disease resolution following
murine coronavirus infection[J]. Front Immunol, 2025, 16:
1470034.

Kiselev V, Leneva I, Ivanina A, et al. 3, 3'-diindolylmethane
improves the viral pneumonia outcomes after influenza and SARS-
CoV-2 infection in animal models[J]. Viruses, 2025, 17(7): 964.
Alves MCS, Da Silva RCC, De Leitao-Junior SSP, et al. Therapeutic
approaches for COVID-19: a review of antiviral treatments,
immunotherapies, and emerging interventions[J]. Adv Ther, 2025,
42(7): 3045-30S8.

RECOVERY Collaborative Group. Tocilizumab in patients
admitted to with COVID-19 (RECOVERY): a
randomised, controlled, open-label, platform trial[J]. Lancet, 2021,
397(10285): 1637-1645.

Van de Veerdonk FL, Giamarellos-Bourboulis E, Pickkers P, et al. A
guide to immunotherapy for COVID-19[J]. Nat Med, 2022, 28(1):
39-50.

Jones LP, Martin DE, Murray J, et al. Probenecid inhibits NLRP3
inflammasome activity and mitogen-activated protein kinases
(MAPKs)[J]. Biomolecules, 2025, 15(4): S11.

Gregoire C, Di Meglio L, Le Cossec C, et al. Multicenter

hospital

randomized trial assessing efficacy and safety of aerosolized dornase
alfa in COVID-19 ARDS|[J]. Sci Rep, 2025, 15(1): 36876.

Da Silva MF, De Aratjo-Junior JX, Da Silva-Junior EF, et al.
Bradykinin-target therapies in SARS-CoV-2 infection: current
evidence and perspectives[J]. Naunyn Schmiedebergs Arch
Pharmacol, 2022, 395(3): 275-283.

Malchair P, Giol J, Garcia V, et al. Three-day icatibant on top of
standard care in patients with coronavirus disease 2019 pneumonia:
a randomized, open-label, phase 2, proof-of-concept trial[J]. Clin
Infect Dis, 2023, 76(10): 1784-1792.

Alonzi T, Aiello A, Sali M, et al. Multiple antimicrobial and immune-
modulating activities of cysteamine in infectious diseases[]J].
Biomed Pharmacother, 2024, 178: 117153.

Fraser-Pitt D, Mercer DK, Francis ML, et al. Cysteamine-mediated
blockade of the glycine cleavage system modulates epithelial cell
inflammatory and innate immune responses to viral infection[J].
Biochem Biophys Res Commun, 2023, 677: 168-181.

Liu HL, Kao TH, Shiau CY, et al. Functional components in
Scutellaria barbata D Don with anti-inflammatory activity on RAW
2647 cells[J].] Food Drug Anal, 2018, 26(1): 31-40.

Fill Y, Schiissele LM, Hamza H,
immunomodulatory effect of zapnometinib in animal models and
hospitalized COVID-19 patients[J]. Front Immunol, 2025, 16:
1631721.

Li S, Wei J, Zhou S, et al. Amantadine derivative amt-1 enhances

et al. Antiviral and

antiviral defense against influenza A virus via Nrf2/HO-1 pathway
[J]- Mol Pharmacol, 2026, 108(2): 100099.

Jiang S, Li H, Zhang L, et al. Generic diagramming platform (GDP):
a comprehensive database of high-quality biomedical graphics[J].
Nucleic Acids Res, 2025, 53(D1): D1671-D1676.

Wagoner J, Herring S, Hsiang TY, et al. Combinations of host- and

virus-targeting antiviral drugs confer synergistic suppression of



(67]

(68]

[69]

SARS-CoV-2[J]. Microbiol Spectr, 2022, 10(5): e0333122.

Khan U, Mubariz M, Khlidj Y, et al. Safety and efficacy of camostat
mesylate for COVID-19: a systematic review and meta-analysis of
randomized controlled trials[J]. BMC Infect Dis, 2024, 24(1): 709.
Zhao L, Fan K, Sun X, et al. Host-directed therapy against
mycobacterium tuberculosis infections with diabetes mellitus[J].
Front Immunol, 2024, 14: 1305323.

Kumar N, Sharma S, Kumar R, et al. Host-directed antiviral therapy
[J]. Clin Microbiol Rev, 2020, 33(3): e00168-19.

(70]

(71]

(72]

XX XX, XXXX

Leekha A, Reichel K, Hurst B, et al. Therapeutic intranasal delivery
of NanoSTING provides broad protection against seasonal and
highly pathogenic influenza strains[J]. Antiviral Res, 2026, 247:
106342.

Chiba S, Kiso M, Yamayoshi S, et al. Niclosamide inhibits the
replication of highly pathogenic avian influenza A (HSNx) viruses
and antiviral-resistant mutants(J]. Antiviral Res, 2026, 251: 106421.
5088, BRI, X85, 55 4 325 T IR TR A R I AT P I T
FEHERE(]). B BE2Y, 2026, 50(4): 538-542

(U RSt )



