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Abstract

This paper investigates the global research progress on “the impact of influenza virus on the immune
system” based on bibliometric methods and draws the following conclusions: 1) In terms of article
output, the number of articles published annually shows a growth trend, which can be broadly divided
into three stages. The first stage, from 1942 to 1978, exhibits a slow growth trend in publication vol-
ume. The second stage, from 1979 to 2004, sees a steady increase in publication volume. The third
stage, from 2005 to 2024, witnesses a rapid growth in publication volume. Starting from 2005, the
average number of cited references per article shows an overall increasing trend, while the average
total citation count per article decreases as the years pass. 2) The majority of articles are of the “Arti-
cle” type, accounting for 71.09% of the total publications. The second most common type is “Meeting
Abstract,” representing 14.67% of the total. The third most common type is “Review”, constituting
4.91% of the total publications. 3) Among the corresponding authors, Ross TM from the University of
Georgia (USA), Sharif S from the University of Guelph (Canada), and Kang SM from Georgia State Uni-
versity (USA) are tied for the highest number of publications in this field, with 14 articles each.
Grohskopf LA from the Centers for Disease Control and Prevention (USA) ranks second with 13 arti-
cles, and Compans RW from Emory University (USA) ranks third with 12 articles. 4) Research hotspots
in this field primarily involve four aspects: influenza virus types, immune response mechanisms, vac-
cines, and health effects of influenza viruses and studies on populations. 5) In terms of research direc-
tions, this topic is predominantly focused on “immunology”, followed by “virology” in second place,
and “multidisciplinary sciences” in third place.
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2. HIRRIFESHIEAIE

AR SCERTE B2 7R 0 i “ TR B S RGN 7 BT . R B Web of Science
FEHR4EH SCIE (Science Citation Index Expanded)t5 SSCI (Science Citation Index Expanded)i#z /&, LA
“immun*” and “influenza” or “flu” or “grippe” AR H 15 R ABRA AW 7030k, A RIE]H 2020 4
1A 1 HA 2024 412 431 H, WRERGE 7TASH P a8 “mBORE" 5 “R%” BIE.

TEHIE AR EIR R T, HRIET “England” . “Scotland” . “Northern Ireland” #1 “Wales”
B SCHRYAA “United Kingdom (UK)” 5 fERJET “Hong Kong” HISCHAUHT “China” o MRIF/EE HUbE(S
SR E R EIERA, SCEAEHE KA FE—ANEKN, ZCERE Xy M CEm”, S ERE
BRIET WA LA B K, 2 OCEE SO “AIECE [6]. IR R, R SRS
XGRS 7T 18 S0 3T 8002 K.

3. ARER
3.1. XERKHESE

DL “IR0IBRI0T FE R G RGN R A DG SRR AR R RS HUR G L 1o BB R, 3
AR FFEAR Y =B, BB—Hr B 1942 4E3] 1978 4, MR L EH K L EESZBIEKES, M 1942
SRR 1 IR 1978 4R 8 Fs BB 1979 4EF 2004 4, ROCEEIMAEH KB, M 1979 £
RICEN 79 FaF 2004 FER RN 86 Fas =M BON 2005 £ 2024 4E, KR EIPUES KB, M
2005 R ICEN 107 i3] 2024 FROCEN 314 Fo WNLERK DG KE, M 1942 FREFE R
KIELISR, HIGEEIFE LT, SH=FB(2005 4EJF)56 T« dnt sz Mszm ™ S 32 i) SC & kb
TR LEN B, PTG KERN 8%, BAHNMYERFERZ MR CE, BRI 20 )% R R 15
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Figure 1. The growth trend in the number of global publications on the theme of “the impact
of influenza virus on the immune system”
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R SCEHTBL(2005 AEE 2024 AR BL U EE0 S R GERIRAN SR R IR AR OGS B AR R SCHL
&, PR SCE 51 SO R AR SCRE IS SRR 1. WRFPRTDE I, M 2005 5706, F
P)RE0 SCR I 51 SO B RGO 3S, N 2005 SE 51 22.9 RS SCHk, 21 2024 1P &R SRS
I 46.4 3 3R, 1300 SO IR A S 1B 6 45 4 B SE INTR T F4, 2008 461 265 SO A 51 B0
B, PRIRRSCERGHECN 55.3

Table 1. Information table of articles related to “impact of influenza on immune”

F 1. 2 “REFRENRERZHEN AERHWEXXERER

F4 LE R PRSI HSCIECE PR SR BT o
2005 107 229 38.8
2006 150 26.1 52.3
2007 168 275 54.6
2008 177 28.1 55.3
2009 261 27.9 44
2010 384 28.1 36.3
2011 437 28.9 342
2012 408 323 25.9
2013 379 319 28.5
2014 379 343 30.5
2015 337 343 26
2016 343 312 223
2017 323 35.6 23.4
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2018 332 39.9 24.1
2019 334 39.6 21.8
2020 358 41.1 16.6
2021 342 50.6 133
2022 284 43 7.4
2023 296 433 4

2024 314 46.4 0.9

3.2. MHEAER

DL “URBR B0 S0 RGEIISEN 7 @) SC R R Gt W 20 BHEITED, MO E R TN
“Article” SCEEIEA,  “Article” R HE KR LT 5689 K, AT TR CEM 71.09%. HEZE KA
“Meeting Abstract” SCFERA, “Meeting Abstract” KRR TR KL 1174 F, A& ECER
14.67%. HEAZH =N “Review” L&KM, “Review” KM EmEREIT 393 55, A b &8l A TR
4.91%.
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Figure 2. Number of publications related to “impact of influenza on immune” by type
on a global scale
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3.3. {EEHOH

DL “IRUBR FE R S RGO K SCE A T 20 ALEAEE S8 R Gt ik 2 Fos.
M 2 AT DA A RO R I T RO E AT 20 AL TE R S8 R . ROCECR S TE AT SN . iERA]
A, AEEEE Sk B R E IR K Ross TM. R H & KE/R-RKZEH Sharif S 53k B EE LG
AN AL KA Kang SMPU E T AR SRR Z, RECEHEN 14 57; KB FREGR 6] 5 5 oo
f’) Grohskopf LA HF44 55 —, KHEN 13 KHEZEREEKFH Compans RW fF4 5 =, KEL
EHEN 12 [ N 2 60T LI HEAA T 20 A7 RIS —EE K R4, Grohskopf LA 1E N5 —1E# KL
BALERIRE AL, KRN 19 b H—EE KCEH S — 4 Johansson BE, KICEN 15 5, 28
—VEH R CEHEA H A E =ML HIE Song IY, Gross PA, Brydak LB =fifE#, KXEWAHN 12 .
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Table 2. Statistics of the Top 20 corresponding authors and first authors for articles with “impact of influenza on immune”

F#2. W RBRAREN ARG ATMACERRR 20 BTMEESE—EERITR

NO IR LA SR FEE Sk
1 Ross TM, Univ Georgia, Ctr Vaccines & Immunol 14 Grohskopf LA 19
2 Sharif' S, Univ Guelph, Ontario Vet Coll 14 Johansson BE 15
3 Kang SM, Georgia State Univ, Inst Biomed Sci 14 Song JY 12
4 Grohskopf LA, CDC, Influenza Div 13 Naikhin AN 12
5 Compans RW, Emory Univ, Sch Med 12 Gross PA 12
6  Rimmelzwaan GF, Erasmus MC, Dept Virol 11 Brydak LB 12
7 Subbarao K, NIAID, Infect Dis Lab 10 Esposito S 11
8  DIIVANOVSKII VIROL INST, MOSCOW, USSR. 10 Bodewes R 11
9 Wang BZ, Georgia State Univ, Inst Biomed Sci 9 Vesikari T 10
10 ALL UNION INFLUENZA RES INST, LENINGRAD, USSR. 9 Langley JM 10

11 Thomas PG, St Jude Childrens Res Hosp, Dept Immunol 8 Quan FS 9
12 Sambhara S, Ctr Dis Control & Prevent, Influenza Div 8 McElhaney JE 9
13 Sant AJ, Univ Rochester, Med Ctr 8 Song L 8
14 Kido H, Univ Tokushima, Inst Enzyme Res 8 ReinaJ 8
15  Huckriede A, Univ Groningen, Univ Med Ctr Groningen 8 Nguyen HH 8
16  Yewdell JW, NIAID, Viral Dis Lab 7 Lu XH 8
17 Song CS, Konkuk Univ, Coll Vet Med 7 Nicholson KG 8
18  Reading PC, Univ Melbourne, Dept Microbiol & Immunol 7 Mbawuike IN 8
19  Krammer F, Icahn Sch Med Mt Sinai, Dept Microbiol 7 Leroux-Roels I 8
20  Kedzierska K, Univ Melbourne, Peter Doherty Inst Infect & Immun 7 LeiH 8

34. ARBEDH

2 K 1] (Author Keywords) & iff 78 3 — 80K &35 M B 25 B X o4 B il R B B M 5
A BT AR 78 Sk i) R e U7 11 A8 A, AEIRBI SR AL 7] (8]0 ASSCRE TR I SCF R BIR 3% A # AT Gt
Xof B LA AR AT GE i . 42 3 \oR 1990 4F 2024 4, SCI WY 8002 i SCILH P 19,381 4M3¢
AR, # 3 RXHMMMERBEHELA 30 BB SE . NERF LS M, B
“Influenza” . ” immunogenicity”  “Immunization” . “Immunity” {E N 2041, B 30 428 £
FANPLR LS 1) A RMEYRERM AR “Influenza virus” (FUEOHR ),  “influenza a virus” (FH
R EE),  “Avianinfluenza” (&), “avianinfluenzavirus” (&), “HSN1” (H5N1, ik
PELA), “HINL” (HIN1 R, AR TEN ), “influenza A7 (FRIFUERIE); 2) A RME
B SN ATLH <8R “adjuvant” (#£57),  “immune response” (%), “Hemagglutinin” (If4H ffd ik
£3K), “Cytokines” (AIMET), “Mucosal immunity” (BifEAIE); 3) H I H PR “vaccine” (&
), “influenza vaccine” (Jit/J% 1), “vaccination” (JETHHM), “influenza vaccination” (/B0 11 2
), “influenza vaccines” (JL/EHEETH), “vecines” (1), “Antibody” (Fifk), “antibodies” (Fiik),
“DNA vaccine” (DNA $£15);: 4) A XU T 5] E 0 RN S NFEIE FL I OB R, “safety” (%4 M),
“children” (JLE), “pandemic” (K¥i{TH#), “elderly” (ZEN).
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Table 3. Top 30 high-frequency author keywords related to “impact of influenza on immune”

F# 3. L RBRARENRERGNEN AEMAICERRR 30 EMXRIAG T

IE=) K 1] 1990~1999 2000~2009 2010~2019 2020~2024 B2t
1 Influenza 74 222 612 306 1215
2 vaccine 23 78 266 138 506
3 influenza vaccine 28 72 194 112 406
4 immunogenicity 7 32 181 131 351
5 Influenza virus 28 50 150 104 332
6 Vaccination 12 54 151 86 303
7 influenza a virus 3 17 94 91 205
8 adjuvant 14 32 102 54 202
9 Safety 0 14 90 60 164
10 immune response 12 13 71 46 142
11 children 4 29 79 22 134
12 Avian influenza 4 23 77 30 134
13 Immunization 17 29 57 26 129
14 influenza vaccination 8 26 51 30 116
15 Hemagglutinin 9 23 50 29 111
16 avian influenza virus 0 16 51 33 101
17 Immunity 6 14 48 31 99
18 influenza vaccines 6 8 57 28 99
19 pandemic 0 15 70 8 93
20 innate immunity 0 6 48 35 89
21 H5N1 0 19 64 5 88
22 vaccines 6 12 42 22 82
23 elderly 8 27 29 12 76
24 Antibody 5 18 28 23 74
25 HINI 0 3 63 2 68
26 influenza A 4 7 31 14 57
27 DNA vaccine 7 20 21 6 54
28 Cytokines 1 7 31 14 53
29 antibodies 1 10 20 21 52
30 Mucosal immunity 5 12 19 14 50

3.5. ARFESHh

T4 BoRT UL “CUUBIREEXN S IE RGMREN 7 3R SCEEHER AT 10 RLRTF T T M Geit, AR AT DL
R, 32 O T HE A 2B — B 52 07 1Al 22 “ immunology " (909% 5), 3k 3 2597 4 s HE4 3 12 Virlogy ”
OR#E2), JERIC 703 5 HE =2 “Multidisciplinary Sciences” (£24RHE1%), LR 427 5. Ik
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4k “Infectious Diseases” (f£44%), “Biotechnology & Applied Microbiology” (WA 5 M AN 2),

“Microbiology” (fH/E#%%), “Biochemistry & Molecular Biology” (#1622 54> FAM ),  “Medicine,
General & Internal” (WFHE), “Public, Environmental & Occupational Health” (A3t T 4E . 335 S5H
BA), “Medicine, Research & Experimental ” (2% %8 58 51050 S0 70 77 [ I A%, K OCEAE 200
2Lk

Table 4. Statistics on the top 10 research directions for articles themed on “the impact of influenza virus on the immune system”

F4. P “RBRRENRERGNOEIN AEMEICEHRE 10 ARG ES T

He4 WrIE s I R E
1 Immunology 2597
2 Virology 703
3 Multidisciplinary Sciences 427
4 Infectious Diseases 378
5 Biotechnology & Applied Microbiology 317
6 Microbiology 309
7 Biochemistry & Molecular Biology 300
8 Medicine, General & Internal 290
9 Public, Environmental & Occupational Health 242
10 Medicine, Research & Experimental 235
4. &g

ASCHEET SCHRTHE 22T 1RIE L Web of Science 1~ & #24Lf¥] SCIE (Science Citation Index Expanded)5
SSCI (Science Citation Index Expanded)(#& /%, 2 1900 FZ 2024 F2BRA X “HBIREEX NI
W7 AH S AR T STk, MOCE KA S TR, VR P2 b BT RS SR 7T 7 1) 5 TR HEA T 43
B, FEELILWR:

TESCE A AR T, L “UBOR R0 S RGN 7 R S AR OGS BB R R R AU K B,
BERSNZAB B, BB B 1942 43 1978 4, MR LFTR CE RS, M 1942 F1) 1 5
WEKE 1978 K 8 Fi: 5 BB 1979 4EF] 2004 4F, K EEIREMKHE, M 1979 FRCEN
79 kS E 2004 RN 86 K BB 2005 4R 2024 4, ROCEEIPOESE KB, M 2005 F
RN 107 FE] 2024 FRSCEN 314 5. M 2005 4G, FIIRER SR 5] SCIREU R SRS Kk
B, TR SCEE S 5 EE A O BB 0T B

DL I B X G0 g% R G R O A SR SRR G vk W] DA A OGS R R A BN “ Article”
LEFRM, PR SCER 71.09%. HEZ S 2 “Meeting Abstract” SCEIRM, B 54 HB K CEM
14.67%. HEZ =N “Review” CFEA, B3R LR 4.91%.

DL “IRB0 BE N g R IR 7 N E R SCE AR 20 AETEE 5 —EH Gt T DR HAE
i AR SR E 36 B IV K% Ross TM. 3K EINEE K £ /R R K24 Sharif S 55K [ S H #2161 A7
K% Kang SM DA EBIHFIRK L ERE, KEXLFEHEN 14 j5; KB EERBESS W3 m
Grohskopf LA HE# 28—, KOCHER N 13 5 SREEEIRBLE K Compans RW HE# 5 =, KENE
BN 12 R HEART 20 MLEE —1E# R SCES TR, Grohskopf LA 1ENEE—1EE R SCHEA & AERER
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—fL, RILEHN 19 M. H—AEE K CEHEA S 1IN Johansson BE, KIHE N 15 F, H—1EHEKLE
HE4 515 =14 Song JY, Gross PA, Brydak LB =fifE#, RXEWN 12 F.

I FER AT DA, I P R 3 R OB R B HE A DGR BE R AL A SR B R AL, AR
PETH, A UL 5 5| L 8 R AN S NI 72 DU AN 7 18

MAFFE TG A ] LS, 3 R 7T R AR TR AR “immunology” (&%), R L2597 i HERE
K2 “Virlogy” (JREE%), LKk 703 F; HEA =102 “Multidisciplinary Sciences” (£ 2#F}EI2), 3t
R 427 o

SE

(11 ZEH, B8, 24, & REIRTFER N RIS 1B RN [T]. FEiF B Rk, 2024, 46(9): 978-
987.

[2] Hsieh, W., Chiu, W., Lee, Y. and Ho, Y. (2004) Bibliometric Analysis of Patent Ductus Arteriosus Treatments. Scien-
tometrics, 60, 105-215. https://doi.org/10.1023/b:scie.0000027793.12866.58

[3] Pritchar, A. (1969) Statistical Bibliography or Bibliometrics. Journal of Documentation, 25, 348-349.
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