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Abstract

Ventilator-associated pneumonia (VAP) is a common acquired infection in hospitals and one of the
causes of death in critically ill patients in the ICU. This study aims to explore the development trends
and hotspots in this field by reviewing previously published articles using bibliometric methods
and visual analysis. Methods: We retrieved all the articles on ventilator-associated pneumonia in-
cluded in SCI-Expanded of WoSCC over the past decade, and analyzed the bibliometric data using
the CiteSpace, bibliometrix, and VOSviewer software packages. Results: A total of 1474 articles were
retrieved, coming from 82 countries. The United States ranked first with 355 articles, followed by
China with 253. “University of Barcelona” is the most important academic institution. The research
was mainly published in professional journals such as “Critical Care”. “Torres A” is the most produc-
tive author with 31 published papers. The most common keywords are “mechanical ventilation”,

“mortality”, “risk factors”, and “Acinetobacter baumannii”. “Cefiderocol”, “COVID-19”, and “car-
bapenem-resistant Acinetobacter baumannii” have been research hotspots in recent years. Conclu-
sion: This study provides an objective basis for a comprehensive understanding of ventilator-asso-
ciated pneumonia, and the continuous development and research of new antibiotics remains a top
priority. It is crucial to better refine treatment strategies to improve clinical outcomes.

Keywords

Ventilator-Associated Pneumonia, Bibliometrics, CiteSpace, VOSviewers

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 51§

WPISTUAF DA T 98 (VAP) & F8 Ul 3 B U B RS2 WU 48 /Ny P il 2 Sk e[ 1] 4l
Bl R 48 /NP BRI 28, BT VAP. MR4EEE AFEAE Ja2Wibr i 2 %, [E45F ICU H VAP
MR 2N 4%~42%AN5E[2]-[8]0 ARHE VAP KA I R] 1) 50 73 LRI VAP (WURGE S 4 K A ) RIS & 74
VAP (WUMGES 5 KJ5) [9]. YR VAP BEFLTIRFZ —, =02 —F—¥, FZRIIMAEDS
HORACR B T 2 KB EOR B, o R VAP (800 1 32 2 Mg IR B . BEBR B A 4278 MR
SR & B (O B BRI, MR ME VAP Gl 2 SRR R IR . AT B . i 28 S B B 5 2 SR 24 1R 5
EHI[2] [10] [11]e PUAERBIREMEH FEZ HEW 2505 5K AR K AE[12]. VAP S{EFEN TAEK . LK
AT DR RST A BETCERIG NG OG[8]. PUAE RIS IEME G 28T AR, Rk, HIahdiR
PEREZCEE[13]. WRIAITA Y, VAP A PO E 1) SR 18 25 S E BB MR T [ 14] . 1M H AT
IR L2 VAP ARG RAEFIE L, FrPUR 5 VAP £RHE . 2H VAP i%ﬁﬂﬁ/\ﬁﬁ-
—RAMKIE . RS AR S . RS RWER R, BRERE AR SR
FEARELFRIRY A AR . SO IR EEBEB) BA T o Herd ST e R It 8 26 44 vE 43 (CPIS), %Tr/\@%ﬁ
AN B (RIR . LAY S WY A A TREG IS X G 2 R U R R e B R R), T
Iy T 6 A A KA VAP XU [15]-[18]. (HH T & KEFR S Hibr S % A AR, VAP iR
JTATh R — KM . JER JR T A A A — M AT AR B, BAE VAP IS ORI TR K30 157 7
[19]0 SCHERTHE 2% & B 70 SCHR B ARAE S AR I 2R}, 32 B0 e B 70 A 1 5 V2SR PP AS A A 5L
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2. R H*®
2.1. HIBFKIFESKRERESZE

Web of Science 1% 0> & 5(WoSCC)H] Science Citation Index Expanded #& 5| ¥ i) 3= ERIR, BT %
PRI AL E B AL SE R, AR B SRS FE TI = “ventilator-associated pneumonia” AND Document
types = (ARTICLE OR REVIEW) AND Language= “(English)” , JifIR 5. SUUHE. HieApAIHAL
AT RBIGAFBRAES o B RIS R UL “AOARSE” 3, RN RIERE R N5 S TR
SRR AN AIHERR LR A1 1 B

Relevant publications
identified through
databases searches(n
=2277)
Exclude 781
publications (including
| Meeting,

Abstract,Proceeding
Papers,Early Access,
v Book Chapters )

Relevant publications
identified(n=1496)

\i

Non-English(n=22)

\i

Bibliometric
analysis(n=1474)

Figure 1. Flowchart of the screening process
1. iR iEREE

2.2. RS

FIT A R #5015\ B Vosviewer. Citespace. bibliometrix #E47#E— 17341 . Vosviewer & —FhiFE T
W 2 A O R AR R B B T, AT TR G LI, 5100, BHBEAILE 51 SO M2,
B INE T A4E[20]. Bibliometrix T 2017 4 H Massimo Aria 18 1 F1 Corrado Cuccurullo & -HEH[21],
ARG T TR, FEA RESHAR, HFROiitE& o0 rd B =1 0B (a) FaESA
MEEHY R %20 (b) BRI SCERTHEHrfl(c) FERERIMEE[22]. ZEABTFH, BH T (a) X EZ/AMIX
Z A AAE S BRI 4341 s (b) BRI Z TR ISR SEHE: (¢) SRRl 38 1) 73 #7 . CiteSpace #& Chen
TERIET Java HIG 2, & T AR AR SO I SR AT i SOk & TR —, s H T
JE 25 78 UK RR G5 K . Jr A A AR 23] FEAHEFEHY, CiteSpace #H T-(a) XIHUMBEAT & 1EM T (b) 2>
PrEF LI KR (o) ARFEEHTIEAT S E 2 0; (d) MZECERH#ATIES 04 (o) M 51 UK
EURIRINET 20 2B 30k fEMZET, 5 RS E, Flanyi. EEMSE 0. 15500
AEAIR I3 AR R IX LT H M E AN FE R ED . 7 s 2 I 5k il 1 101 H & AR L 5] 96 & [24]
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3. 58
3.1. #hR

BARTTE, FATM WOSCC R P 1474 /T VAP IWFFT, HAPEHE 1236 75 “articles” #1238
W “reviews” , &2 EIRT VAP W H RV E SR 5 AR, BB, f+24k kRN
FRADZERG N, 2017 375 H 123 58, AErsmig i Biee 2022 45, LR E 143 B, ILHER AT R %2024
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Figure 2. The annual publication of the ventilator-associated pneumonia and the citation frequency each year

2. VAP K E MM R Z R 5| A5UR

3.2. FEEFRMBEX

MRAEEE SR, 2011 & 2024 (8], Sk H 82 MEKIZ=H X VAP MBF FL/EH 7 otlk. widk 1| frow,
FHE(n = 355, 24.03%)2 KT VAP HRHERZMER, HIGZEFEMn = 253, 17.12%). %EH(@n = 188,
12.72%). KEFEE. o EFE E =AE S SR EE S S8 —Fm=53%). 5106356 &R
EHEEEDIA 3). BEfE, BATTEZEATIIN, Be T —MMEERTE 3b). HEEH, ANH
K (AT TR EAE. planhE53EE ., 2E ST 2 ME1ER%.

Table 1. Top Ten Countries and Institutions in ventilator-associated pneumonia Research

= 1. FARMFIRALAR X M R AT +& E R A

Country Count Institution Count
USA 355 University of Barcelona 40
China 253 Autonomous University of Barcelona 25
France 188 Universite Paris Cite 24
Spain 133 University of Queensland 23
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Italy 80 University of Tennessee 23
Brazil 71 Brigham and Women’s Hospital 22
Tiirkiye 62 Inserm 22
England 58 Washington University 22
Greece 55 Hospital Clinic De Barcelona 21
Australia 54 Sorbonne University 21
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Figure 3. (a) Distribution of publications and cooperation between countries/region; (b) Cooperation clusters between coun-
tries/regions
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3.3. FEERETHLAGFI{EE

He g mr - AIHLRA SR | TUASE R GE 1), 405236 E (3/10). ¥:E(3/10). FEIESF(3/10)- MR (1/10).
PUEE T 1) University of Barcelona (n = 40)2& 457 i @ ALK, HIKJE Autonomous University of Barcelona
(n=25). Universite Paris Cite (n=24). B)5, BAVIEEEDRFLCHET 7 WhrAEIESE T 95 ML
ATRIRAL, FEAREE &MU R AR SO AR /AL T M EM 28 (1] 4) 0 I A4 [ R AR R — AN T 513
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Figure 4. Visualization of research institutions

4. AR

3.4. TS XRS5BT

B S5 A0 R R A TIREAT AT AL BT (55 2), 3 BIBLTF JLANS518:  (Critical Care) 477 J1 8=
FIIHFI(n =53, 3.59%), Hi&ks& (Journal of Critical Care) (n=43,2.91%). {American Journal of Infection
Control) (n=43,2.91%)A1 {Critical Care Medicine) (n=31,2.10%). fEHEZ Bi+AIHITFIF, F2mREF e
ff)72 (Intensive Care Medicine) (IF =27.1), B/5/2 (Chest) (IF=9.5). #&/5, FATH Vosviewer ¥/
H R AR T 7 Gk 152 MUHT, AT 2% R (1] 5(a)).

JLE G A BETAS SCE Z IR R . AL S FHIRT-HIATI #5188 2000 13
T 5 F, HrA (Critical Care Medicine) & 51 F X i 2 AT (G 51 IRECR 3657),  (American
Journal of Infection Control) (FL# 51K A 2951)F1 (Intensive Care Medicine) (4 51 IRECH 2744) 1
TEE L = AT A /NI 5 IR E Y 100 G738 70 FREAT, 20 2% B (1] 5(b)). B EIRT A,
Critical Care Medicine 5 Intensive Care Medicine. American Journal of Infection Control 2 [H] A 1E [A] ¥
KR

KU SR B 7R T T TR 2 AR (1] 5(0)). Bl S(oyrr, e i T2 51 AR T, A
TR T AT R BT I KR SR 5o 25| FagAt . (AP B/ B 51/
W AR T A R R, R 2248 = 2/ % 2 s R R 7 e 5 A
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3.5. (EBEREEWEIEE

HA 7920 ZEES 5T VAP IWTFT, Hrb Torres A BL 31 5530 & 47 J& & 60( 3), HVKE Rello J (n
=24). Martin-Loeches I (n =22). Klompas M F& ki 5| JCHUR 2 (1% (4159). B FRATHEE & 18 08
KRTEET S MIEEWE T —AMIMEMZ (X 6(a)), TAFERE—NER, FRZRPEFRRERZ
) FRTEG R, S [ P30 P T 4 D 48 R AN TR 8 2 IR S VR R T . R DG SC T e 22 (MR 1 s K

Table 2. Contributions of the top 10 journals on VAP
T 2. KT PRGBSOk & 2= BT+ RO HAT

Rank Journal Count (%) Citation IF
1 Critical Care 53 (3.59%) 2555 8.8
2 Journal of Critical Care 43 (2.91%) 863 3.2
3 American Journal of Infection Control 43 (2.91%) 819 3.8
4 Critical Care Medicine 31 (2.10%) 2049 7.7
5 Antibiotics-basel 26 (1.76%) 174 4.3
6 Plos One 26 (1.76%) 557 29
7 BMC Infectious Diseases 25 (1.69%) 569 34
8 Infection Control and Hospital Epidemiologgy 24 (1.62%) 1693 3.0
9 Chest 24 (1.62%) 1272 9.5
10 Intensive Care Medicine 22 (1.50%) 1484 27.1
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Table 3. Authors of the top ten published papers in ventilator-associated pneumonia research

3. XT VAP kR Al +aiEE

Rank Author
1 Torres A
2 Rello J
3 Martin-Loeches I

Publications Citations
31 1779
24 854
22 1091

DOI: 10.12677/acm.2025.1551626

2341 I

B
%T_P
bl
g
K


https://doi.org/10.12677/acm.2025.1551626

4
o
‘-Hmnk
)
N

=
4 Timsit JF 20 1099
5 Klompas M 19 4159
6 Nseir S 18 361
7 Croce MA 17 193
8 Fabian TC 16 189
9 Swanson JM 15 150
10 Kollef MH 15 1154
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Figure 6. Ventilator-associated pneumonia research authors (a) and co-cited authors (b)
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Top 20 References with the Strongest Citation Bursts
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Figure 9. Ventilator-associated pneumonia research keyword visualization (a) and keyword trend topics (b)
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