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Visual analysis of treatment status and research hotspots concerning medications
treatment for rheumatoid arthritis-associated interstitial lung disease
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Abstract: Objective To analyze the research status and hotspots concerning medications treatment for rheumatoid arthritis-related
interstitial lung disease (RA-ILD) using bibliometric methods. Methods Literature on drug treatments for RA-ILD was retrieved
from Web of Science, PubMed, China National Knowledge Infrastructure (CNKI), Wanfang, and VIP databases, covering studies up
to February 10, 2025. The VOSviewer and CiteSpace software were used to conduct visual analyses on the annual number of literatures,
highly cited literatures and journals, national and institutional contributions, author co-occurrence, keyword co-occurrence, keyword

timelines, clinical research indicators, basic experimental indicators, and specific drug usage statistics. Results A total of 204 English-
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language articles and 127 Chinese-language articles were included, showing an overall increasing trend in publication volume. The
country with the highest number of English publications was the United States. The institutions with the highest publication output
were the University of Modena and Reggio Emilia (Italy) for English articles, and Beijing University of Chinese Medicine (China) for
Chinese articles. The journals with the most published articles were Rheumatism and Arthritis and Rheumatology. The most prolific
authors were Marco Sebastiani for English articles and Songwei Li for Chinese articles. High-frequency keywords included “mortality,
idiopathic pulmonary fibrosis, pneumonia, methotrexate and rituximab” in English literature, and “lung function, pulmonary interstitial
fibrosis, interstitial pneumonia, cyclophosphamide and tripterygium glycosides tablet” in Chinese literature. The volume of
publications on the treatment of RA-ILD with chemical drugs and biological agents exceeds that of traditional Chinese medicine
(TCM). Among chemical drugs, immunosuppressants are the most frequently used. In TCM therapies, drugs for promoting blood
circulation, tonifying the lung, spleen, and kidney, and replenishing gi are the most commonly employed. Clinically, pulmonary
imaging, pulmonary function tests, and blood parameter detection serve as the primary indicators for evaluating drug efficacy. Basic
experimental research in this field is relatively inadequate. In terms of efficacy assessment, lung tissue histological observation and the
detection of fibrosis markers are the main indicators. Conclusion Currently, the pharmacological treatment of RA-ILD predominantly
relies on chemical drugs and biological agents, with clinical research being the dominant research type. Regarding research hotspots,
studies on chemical drugs and biological agents primarily focus on mortality rates and risk factors, with a particular emphasis on drug
safety. In contrast, TCM research centers on therapeutic methods and efficacy. Anti-fibrotic chemical drugs and TCM, especially basic
research in TCM, are expected to become the future research trends in RA-ILD.
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Fig. 1 Trends in number of publications on drug treatment for RA-ILD (A) and analysis of literature types (B)

22 ERENASH

204 RS SCCHRR BT 31 ANMEKEHLIX, Hd
KERCERN, HRZEA hE, ZEE S
JIHERE (R D. MXHECSKRE, . BRAL
FMRP L, BHHEMEENS. HA,
I R s L2 ST MBI FE ) A2 B DR, AR 7
YE 7 Ao ]2 BRI 70 1) = 220K 7, AL DL
BRI NS [ 22 7 e RS

FESCCHRR E T 450 MM, KOCES 1 L
#J7& Univ Modena & Reggio Emilia (11 /), CHkF
95| F Z B = AR A Mayo Clin, 152 1 105.25%.
ROCERT S At 4 A RERE, RFHAK
— SIS IR FCALAERTH1 o XoF 7] — AL AN [ B JE AL
WHEAT AR, 127 RSOk B T 109 ALK,
Horb R SCE R 2 PN AL R R 2R (14 5D,

R1 ENXBAXER 5 HEX
Table 1 Top five countries in terms of number of

publications in English literature

Ex k% 5 HE 25| F %1%
X H 37 2027 5478
HA 26 705 2712
ex 25 294 1176
=wil 22 777 3532
i [ 16 1116 6 975

W TN 2 B i e I e A S LB T = e DA K%
BHIFBERT (3R 2),
2.3 HIRIRSIXOHR

Xt R AR TSR AT BEAT S it e, W)
ARG H— ANk A s B BB R, 9T TN B
BEE TG AT AT $ R A SCHRAR FU AR A 2



FEH 2025FE58 $£56% B 108 Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 10

* 3629 »

F . WYRIT RA-ILD AHRIECRRRRAE 108 Ff
AT L, Rheumatology KM SCHREE i % (12 3 );

HOSCSCHRACRAE 85 R L, Horr (XI5 55715
Ry 5 (LT PBERE) ARRERS (R 3).

®2 P EBUXEAXER 5 B
Table 2 Top five institutions in terms of number of publications in Chinese and English literature
PRI SCHREL Bl aeElLEES T SCR AL SCHREL
Univ Modaena & Reggio Emilia 11 393 35.73 Jem g R 14
Mayo Clin 8 842 105.25 B EE 2 R 11
Natl Jewish Hith 6 370 61.67 TR BE 2R A 10
Brigham & Womens Hosp 6 358 59.67 RGP IR 2 K%
Univ Colorado 6 341 56.83 o R R R R

VOSviewer G P SCHIRIR S AE B, SoRxS IR 5 =S TS
VOSviewer software does not count the citation situations of Chinese journals, so citation volume and citation rate of Chinese journals have not been counted.
®3 P EXXEMARA S KT

Table 3 Top five journals in Chinese and English literature publication

ST HSCHAT
g4 CHEREL  IF (2024) AT SCHERER WITEX
Rheumatology 12 47 IR 5 AT 4 5 &0
Journal of Clinical Medicine 9 3.0 TrhERE 5 L T ER R
Seminars in Arthritis and Rheumatism 7 4.6 WER R 4 b E R L
Clinical Rheumatology 7 2.9 kR 4 HER AL
Expert Review of Clinical Immunology 5 3.9 Hp S R 24 4 2N

24 EESR

X R T SCSCERAE R 53 AT A A R 28 1 a] R
T B b . RISCHREE 0K, MOk LT 50 A7 AE
FHEAT LI, MO AR . SRR
B HIE# 2 Sebastiani Marco (8 55), KH
BRI, ZAE I B A BB\ £ AT B B Sk
I A D (%) TR J5 14 Bt 9 ¥ 97 () I PR 9 5 9 SC SRR

W FEEIK LA Sebastiani Marco. Atzeni Fabiola
Atienza-Mateo Belen NAEM 3 A% 0 HIBA (& 2-
Ao ICCER R SCR R IR B R A (6 5D,
N2 TR T 5 G5 5995 AH 5K 18] J5 1 M
(Rl AR FEREAIE 72, oh SCOCHR R SC 32 B B A2 R
i B 254 2R AR 4 %0 ETBA
2-B).

L @i
B E@4 T 1
75 Wy ipg]
Bl Y
gL
Al A I\ Ak
F@%
= Tk R
Aol L
il '
LR % 7
FaE bR e

A atienza-mateo, belen
gentileschi, stefano
scardapage, amaldo
blanco, ricar dc(astaneda, santos
frediank bruno vacchiggaterina
lavistagmariea
salvary, carlo ancochea, julio
jannonegfiorenzo sebasti@i, marco uppi#@brizio
> manfre%ndreina
atzer“biola
benuccigmaurizio cassone,giulia
sarzi-puttia, piercarlo dellacasaggiovanni ¢ o ol

TRBR TR RO E . T RIREL S . B RN R

; BUOIFER R — Rk

The larger the node is, the greater the number of published articles is; The more and thicker the connections between nodes are, the closer the connection

is; The same color belongs to the same cluster.

2 X (A) A3 (B) XEKEESIEMLILIE L
Fig.2 Co-occurrence maps of author collaboration network for English (A) and Chinese (B) literature



* 3630 »

FEH 2025FE58 $£56% B 108 Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 10

2.5 (BRSO

251 SREEWSLILA AT OB R SCER Y 32 A
O, I B SE I 73 p rT gk — DR A SR
RRIE B ORHE, A B THRRE — R AR R, P
T RS AR A . ] VOSviewer B A
I 2%, I RO . B SCCHREL 714 A
], HULIUARIR = 10 UK IS5 T e 45
SCOCHREE 357 Aok, HOEIUATIK =3 IR O
T RN S o I ORI SRR, RN S 1]
P 364, T34, HE 3 AL, BRTRERE

nintedanid  predigtors
safety

criteria
effigacy

pirfenidone prognosis progression

survival monahty

classification

s PPEUMONIa
rheumatoid arthritis
idiopathic pulmenary-fibrosis -

tocilizumab pulmonary-fibrosis

acute exacerbation

mycophenglate-mofetil | s .
interstitial lung disease

pneumonitis
multicenter

doublesblind

resolution computed-tomography

risk-factors
extraarticular manifestations

fibrosingiaiveolitis

§  )‘K

AR AL, JESCCER T R HEAA T 5 [ S BR IE O
mortality. idiopathic pulmonary-fibrosis. pneumonia.
methotrexate rituximab, -+ GG A1 22 £ §
TUNEARLW), 58 RFCTE . R R ET AL
fili 5, W TCRRIG T AN K 2 ISR 25 WA RN
JETT o FR SCSCHR AR AR HEAA T 5 10 < B TR] Dy i T e
fifite) i A 4EAL TR BRI 2 . SABERLE . A REE
R, BB A2 R OV RAR 2.
SESCHRBIR HEA BT 5 AT IR 24 478 K Ffr 21 4 A A
Fifi 58, o 8] o 12 Ao g 2 0 s il 8 AT 2T 44

i

T

tghp1
= 4 b6

SR

S

S I A 15 )4
W M 1. |

(] e ¢
T

R

T RUBCR SRR G s T REEEG D . BHIOR R SO FER F Rk,

The larger the node is, the higher the representation frequency is; The more and thicker the connections between nodes are, the closer the connection is;

The same color belongs to the same cluster.

3 X (A) MR (B) SCHEKK IR W 4 LI EE
Fig.3 Co-occurrence maps of keyword network in English (A) and Chinese (B) literature

2,52 OCEEIAIT R HT B 4 JRAR T OB AR
HELLIZ AN 2000—2024 FHIRFRZE, DL S FAF N
B TR] X e, B D28 23 BT AT DA W 2 B H S ia]
SRS N [R] 255 FEE DA AN [F) 2R 2 [A] () G BK, kT L
AT 2509A T RA-ILD A5 AT 78 #4451 5h 2
HE o DI SCSCHR ) 5% B B ) 2k K R LA
H, RA-ILD SB4F 4tk SIBE B 121 FH Z 44 il
o FURE R A A A — 8 BB R JRIT ek
HRIE PR 2GS (dmards) AR R P AT 78 M
2006 ETFAE— EAFEES) 2024 4, PUIHIREIRIER T
TBIT BTN 2000 FEFF G HRFEEF] 2023 2. AHRTC
SCHRI DA I TR 26 ] LA HY, 2011 4R A A5 4R
T VF2 R ZITYR, B 5 0 A 2 1) B
VAELREAEE . . MR BUE. BUESZ -, SR
7 TR R SRR A AR IS, HARZ A A

I HETURT. THIEAL MR B ERR .
253 SKREEFERINT X ocER BT REUE S
AT AT 52 W2 AT 35 B 90 0 0 R A D R T i 3 o
5% T 1) A2 48 7E 0 AN TE) P L 30 AT 26 5 S A ) G
], R A o AR A FE AN N SCHR (1) IR 8] 5 B
ZLEA R AR GBI R A ) LRI ], RAR T
G (8] A28 R (] 3 7 “begin” F “end” IR,
“strength” FRIN LR SRR E, RS RN
WAk B S /0L, 3 5 SEZAYIRIT RA-ILD
SISO B BLI RPN “Ib AR Bl i«
47, ORI R B N “ BELLR T R 4K
AP,
2.6 YD EFITRBHGLH

Wk 4 fs, PR NSCEkg, #kaEriasT
RA-ILD 25434 91 F, Hofb 272 42 Fh, w2 49



¥ B 2025458 F56% F 10

Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 10

* 3631

SeRMEST
BTRALDD TU B L! ichespoce wocidete

G oex T3 Lte2 5, Le10,LBY=5, 0510
e 1507 (om0 031
4-1‘)‘ ¢

220000 2005 2010 2015 2020 2024
n Suhouetie $-07822
Vaania. Sy-0.5726
o® e o
4 o #0 fibrosis
heracy — Bt ° y
a . puimonary function bior@ary
pulmonary fibrosis fficacy M ihociation e Y
S s < double blind ﬁ ..... - pirfenidone
interstitial lung dusease '."°"$a : #
o o .
g dene oG .Noolllll i tesusdsesse o aclerosis  "emCrT are ysresion
collagen vascuiar disesse i ettt -ym«-c':l:-;::lu Connedtvs wasun ameste
° AT @ -, - #2 airway disease
rn— mummmor'mu, —— T
stnormaity biologic agents bara
classTication ﬁ”’wﬂll’"
ke oo criteria S o - .#3chronic i y di
methotrexate ek diagnosis jspanese patients
) — risk factors
rheumatoid-arthritis e - > #4 idiopathic pulmonary fibrosis
i computed tomography

bronchoalveolar lavage

idiopathic pulmonary fibrosis

clinical features

.o
predictors "~
acute exacerbation rituximab

. #5 dmards

o o .. ° o - . #6 etanercept
Infliximab therapy
z o S5 = pneumonia
- #7 anti-tumor necrosis factor-alpha therapy
isSpa L4 ° #8 id arthritis-interstitial lung disease
B
o= . =5 P S S0 KPR
*$ i i rasa PR ﬁl’l POBIS 83 ..,#1 -
o SR i MER  LREEM S ol
BRAK s éx PRy
s go Bew ST
anan man g
Sana
i
B 7 fE, - : BE .. #3 RAHH
ReMIRNLT LeN
Eand wwy FELER
- . #4 BB
- b o £ x
= R4
B s #5 MEZ
: SRR i
A ® AFIE #6 57X
stae ks
— bk 4 92X

RN T KA, *ﬁﬁ@)\‘ﬁﬂ?mfﬂiﬁ‘(ki@% iﬂ“ﬁéﬁ%@%%%@iﬂﬁﬂ‘%%, i@:%*ﬂémi%ﬂ?#&ﬁ&}#: *1”55%@%%@%@%&%%%*@‘%&

B BRASERR ST, AT

ESTREE

Nodes represent hot keywords, the larger node is, the higher the frequency of occurrence is; connections represent the co-occurrence of keywords, and the

thickness of the connection indicates the co-occurrence intensity; nodes marked with a purple circle on the periphery indicate a higher centrality; abscissa

represents the year of publication, and ordinate represents the cluster number; connections between nodes represent the evolutionary trend of hot words

over time. The longer the time span of the cluster is, the longer the persistence is.

4 | (A) 3L (B) Tk LBEIRIRT B4 &
Fig. 4 Timeline charts of keywords in English (A) and Chinese (B) literature

A
Keywords
infiximab therapy

extraarticularmanifestations

pirfenidone
etanercept
pulmonary function
fibrosing alveolitis

resolution computed tomography 2006
201

safety

collagen vascular disease

systemic sclerosis

%Fljo BE— DX TR 25 S H R BUGHEAT GE it IR 2>
K, WEELGA FEAMdITR . AR B BB R S
6 ;<o MEHIFIE, GpetiifilmRh a2 (12 F),

Strength Begin End 2005—2024

1.99 2008 2016 T
1.39 2005 2006 —

1.29 2016 2017 —
1.21 2013 2018 e
1.19 2007 2008 —

1.17 2013 2014 -

1.17 2017 2018 —
1.12 2018 2019 -—
1.09 2019 2020 —
1.08 2011 2012 - -

B

Year Strength Begin End 2000—2024 Keyword Year
2007 4.23 2007 2014 RN 2008
2008 3.53 2008 2015 filih g 2005
2022 3.18 2022 2024 — [R5 2016
2010 2.74 2010 2014 — KRG 2008
2008 2.62 2008 2015 —_— B 2007
2006 2.62 2006 2017 L] 2013
2.52 2006 2016 ——— IR 2017

5 229 2019 2020 — f&IBTE 2018
2001 2.10 2001 2018 Ly 2019
2014 2.10 2014 2015 - il 2011

RN Ry Ry . ] haE
B 5 3R/ (A) FAHX (B) MEKXHIARMIER

Fig. 5 Emergence of keywords in English (A) and Chinese (B) literature

HIRAREDIFF (10 FD; WA BISIKE, HE4
HI 5 B4 T FEA MBS (25 55D BT a3 (20 ).
IR (17 5~ MEAREER (14 58) FIf22E sy



- 3632 F8 B 2025858 $£56% B10H  Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 10

% 4 BIT RAILD WIZAM4Et
Table 4 Statistics of drugs in treatment of RA-ILD
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Table 5 Statistics of clinical treatment methods of traditional Chinese medicine in treatment of RA-ILD
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Table 6 Clinical efficacy evaluation of drug in treatment of RA-ILD
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Table 7 Efficacy evaluation of basic experiments on drug in treatment of RA-ILD
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