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[ Abstract] Objective To employ OSviewer and CiteSpace to explore the development trends and re-
search hotspots of allergic rhinitis (AR) in the field of immunotherapy. Methods Web of Science (WOS)
core collection was searched and the literature related to immunotherapy and AR retrieved. VOSivewer and
CiteSpace were utilized for visually analyzing the country, institution , author, keywords and citations of the litera-
ture. Results Among a total of 2 846 articles, the largest number of publications was the United States
(567) ,institution with the largest number of publications University of Genoa (102) and centrality of Universi-
ty of Genoa 0. 12. It attained betweenness centrality; Top 3 authors by number of publications were Stephen R
Durham (63 articles) ,Giovanni Passalacqua (46 articles) and Oliver Pfaar (44 articles) ; Top 3 journals by
number of publications were Allergy (222 articles) ,Journal of Allergy and Clinical Tmmunology (189 articles)
and Clinical and Experimental Allergy (141 articles) ; Top 3 keywords were AR (770 times) , asthma (362
times) and sublingual immunotherapy (359 times). It hinted at an important association between AR and asth-
ma. From the perspective of overlay visualization. The hotspots were intralymphatic immunotherapy , subcutane-
ous immunotherapy and immunotherapy. The research frontier was intralymphatic immunotherapy. Conclusions

Research popularity of immunotherapy for AR shall continue. The United States has published the most papers
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in this field and occupies a leading position. As for institutions, University of Genoa has betweenness centrality

to play such a pivotal role that it is a potential institution to cooperate with. Research frontier of “intra-lymphatic

immunotherapy” should be further explore for promoting the research advances of immunotherapy for AR. It can

also provide solid theoretical rationales for offering a new and effective treatment of AR.
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Fig.1 Flow chart of the retrieved literature on immunotherapy for allergic rhinitis
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Fig.2 Statistical figure of publications and total citations on immunotherapy research in allergic rhinitis from 1994 to 2022
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Table 1 Statistical table of Top 10 productive countries on immunotherapy for allergic rhinitis

iEP3 SCilkAE (R SRR 5] (U0 SUHE JCHE & T

B 567 20 870 36.81 16 218 0.23
=il 353 16 181 45.84 14 694 0.14

T 289 15 029 52.00 15 849 0.12

HilE 259 16 636 64.23 15 889 0.10

[ 227 3493 15.39 4942 0.09
VB 186 7 356 39.55 8 945 0.07

bENES| 172 9 416 54.74 9 894 0.07

FhE 163 10 375 63.65 11 386 0.07

EEN 151 3 891 25.77 3729 0.06

b 108 5168 47.85 4753 0.04
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Table 2  Statistical table of Top 10 productive institutional of immunotherapy for allergic rhinitis

Bt SCHkEE (R SRR (R) SRR LRRN G2
I 2 102 6 539 5511 0.12
R AR G e 102 6 380 6 457 0.09
ALK 23] 86 5723 6 649 0.03
EREZR KM 44 2298 3 684 0.02
FAMROR 27 B i S FEL A 43 3526 2913 0.07
I 38 2233 3 396 0.01
I ERER A 37 446 776 0.00
f# [ ctr rhinol & allergol 35 852 1 965 0.08
e gy BRI 35 1 469 1098 0.00
Wik 2 A IR 7 32 2449 1884 0.05
F3 AT TEREA VRS RS R 2 SR LB IR g it
Table 3  Statistical table of Top 10 most productive authors and Top 10 co-cited authors with the highest citations
Bk BEUHE {EE b
fie FFEEbLE ey 5| FIFAE L ST
D (K)o i
(%)
[ 22 4 ]
Stephen R Durham Yo E R R S AR b 63 6 139 0.03 Jean Bousquet EZ[:{EZ LRSS 2 578
- L
T
Giovanni Passalacqua AR A2 46 2 305 0.31 Stephen R Durham gig@;ﬁﬂ( 1166
W LA A b
Oliver Pfaar L REE R F BE B 44 853 0.03 Moises A Calderon x l%l fl'f%& A 757
Giorgio Walter Canonica 1] 2 Jg il K2f 41 1536 0.27 Giorgio Walter Canonica 1] & Jg Bl K2f 719
Giorgio Ciprandi SIS SEHs B B A B2 39 629 0.04 Giovanni Passalacqua IR K 2F 690
Ludger Klimek ] g 2 S 27 HR 39 906 0.02  Linda Cox W LR R 638
o FE B2 % ) 35 b [ ke 24 EJre 3 | B2
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Jean Bousquet PRI SRR K B 34 2702 0.06  Marck Jutel j’z PRERER
e
Harold S Nelson EE 3 wNE LN 34 958 0.01  Eli O Meltzer AR JE K 467
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Table 4  Statistical table of Top 10 journals related to immunotherapy for allergic rhinitis
S 5 B = %ﬂmlﬂj‘f SCHik ‘JCR X \
(W) (2022 4EEHE) (R (HRHBE 2022 4K )

Allergy i [ 13 600 12.4 222 1 X
Journal of Allergy and Clinical Immunology % 18 402 14.2 189 1
Clinical and Experimental Allergy 3 6175 6.1 141 2 X
Annals of Allergy Asthma &Immunology S 3310 5.9 119 2 X
International Archives of Allergy and Ammunology Bt 1 864 2.8 110 3K
Allergy and Asthma Proceedings e 1581 2.8 105 3 X
Current Opinion in Allergy and Clinical Immunology £ 1179 2.8 66 3K
Pediatric Allergy and Immunology PR 1752 4.4 61 2 X
Journal of Investigational Allergology and Clinical Immunology — VGHEA 1183 7.2 58 2 X
Current Allergy and Asthma Reports £ 763 5.5 54 2K
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Pollen Immunotherapy (1 043 ¥X)”, L% 6, 241L[FE 5]
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Table 5 Top 20 co-occurring keywords of immunotherapy for allergic rhinitis

He# TR IR SRR HEA PSS 3t IR SRR
1 allergic thinitis 770 2329 11 specific immunotherapy 102 300
2 asthma 362 1357 12 safety 92 372
3 sublingual immunotherapy 359 1211 13 allergen-specific immunotherapy 88 285
4 immunotherapy 342 1217 14 ige 84 391
5 allergy 245 899 15 allergen 73 280
6 allergen immunotherapy 218 683 16 allergic asthma 67 229
7 rhinitis 174 659 17 allergic thinoconjunctivitis 66 237
8 subcutaneous immunotherapy 139 555 18 efficacy 65 271
9 children 131 445 19 grass pollen 65 251
10 house dust mite 121 464 20 sublingual 48 125
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Table 6 Top 10 cited references of immunotherapy for allergic rhinitis

SCHR A Bk LIRS =4 R SRR
Allergic rhinitis and its impact on asthma ( ARIA) 2008 up-
date (in collaboration with the World Health Organization,  Allergy Jean Bousquet 55 2008 3324

GA(2)LEN and AllerGen)
Allergic Rhinitis and its Impact on Asthma ( ARIA) guide-  Journal of Allergy and Clinical Im-

an L Brozek % 2010 1097
lines:2010 Revision munology Jan ro7 ek %
Long-term clinical efficacy of grass-pollen immunotherapy New England Journal of Medicine  Stephen R Durham %5 1999 1043

[ of Allergy and Clinical Im-
Allergen immunotherapy : A practice parameter third update Journal of Allergy and Clinical Im Linda Cox %5 2011 774
munology
Pohllen imrr.lunotherapy re(‘iuces t.he df.zvlel.opment of asthma in  Journal of Allergy and Clinical Im- Moller € % 2002 758
children with seasonal rhinoconjunctivitis (the PAT-Study)  munology
IL-10 and TGF-beta cooperate in the regulatory T cell re-
sponse to mucosal allergens in normal immunity and specific ~ European Journal of Immunology Marek Jutel %5 2003 712
immunotherapy
Specific immunotherapy has long-term preventive effect of
seasonal and perennial asthma: 10-year follow-up on the  Allergy Jacobsen L %5 2007 705
PAT study
Allergic rhinitis Lancet Alexander N Greiner 45 2011 550
Diagnosis and Management of Rhinitis: Complete guidelines Annals of All e & i
nnals of Allergy asthma & immu-
of the Joint Task Force on Practice Parameters in Allergy, ’ & Mark S Dykewicz &5 1998 490
nology

Asthma and Immunology
Imml..molherapy VYilh a .rz.lgweed—toll—like receptor 9 agonist New England Journal of Medicine Pete.r . Socrates 2006 454
vaccine for allergic rhinitis Creticos %5

KT RPLTEEIRIT AL R B S HEA AT+ 9385 | SOk

Table 7 Top 10 co-cited references of immunotherapy for allergic rhinitis

SCHRA B LIRUEAR 7S = L 5IHER()

Allergic Rhinitis and its Impact on Asthma ( ARTA) 2008 Allergy Jean Bousquet %5 2008 469
LONG-TERM CLINICAL EFFICACY OF GRASS-POLLEN IMMU-  New  England l

ew  England — Journal g ben R Dutham % 1999 304
NOTHERAPY of Medicine
Allergic Rhinitis and its Impact on Asthma ( ARIA) Allergy Jean Bousquet % 2001 298
Specific imfnunotherapy has lor‘lg—tcrm preventive effect of seasonal Allergy Jacobsen L % 2007 957
and perennial asthma:10-year follow-up on the PAT study
Pollen .immunotheram.f redu«res t}.le. flevelopment of asthma in chil- Th.e t]ourn(zl of Allergy and Moller C % 2002 230
dren with seasonal rhinoconjunctivitis( the PAT-Study) Clinical Immunology

Th 1 of Allergy and
Allergen immunotherapy : A practice parameter third update fl’ Journa of Allergy an Linda Cox % 2011 222
Clinical Immunology

Sublingual immunotherapy for allergic rhinitis ; systematic review and Allergy D R Wilson % 2005 200

meta-analysis

Th 1 of Allergy and
Allergen immunotherapy : Therapeutic vaccines for allergic diseases e :]ourna of Allergy an Jean Bousquet %5 1998 194
Clinical Immunology

Optimal dose, efficacy, and safety of once-daily sublingual immuno-  The Journal of Allergy and e
. . L o Alain Didier 2§ 2007 168
therapy with a 5-grass pollen tablet for seasonal allergic rhinitis Clinical Immunology

Allergic R-h-initis and its Impact on Asthma ( ARIA) guidelines: Th,‘e :Iournal of Allergy and Jan L Brozek & 2010 167
2010 Revision Clinical Immunology
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