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Research hotspots and trends of functional cure of hepatitis B
based on bibliometric analysis

ZHANG Qi-ran'**, CAO Bing"**, XIN Ji-bin"*, WU Li-jun’"*,
SUN Yu-lei'"?, YING Jun™***, ZHANG Wen-hong'*"

('Department of Infectious Diseases , Huashan Hospital , Fudan University , Shanghai 200040, China; *National Medical
Center for Infectious Diseases ,Shanghai 200040, China; *Big Health Informatics Research Center,Fudan University,
Shanghai 200032, China; ‘Fudan University Library ,Shanghai 200433, China ; Evidence-based Medicine Center,
Fudan University,Shanghai 200032, China)

[ Abstract] Objective To analyze the global literature related to functional cure of hepatitis B from
2019 to 2023 by using bibliometric analysis methods, so as to help researchers understand the research
hotspots and trends in this field. Methods The literature related to the topic of functional cure of
hepatitis B included in the Science Citation Index Expanded (SCI-Expanded) of the Web of Science Core
Collection from 2019 to 2023 was searched. By using VOSviewer and CiteSpace visual analysis tools,
analyses were conducted from the perspectives of publication trends, international research cooperation

networks, and keyword emergence, and were elaborated with the specific contents of the related literature
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to elucidate research hotspots and trends. Results A total of 600 eligible papers in this field were
included. Keyword co-occurrence and thematic clustering suggested that the main research directions of
functional cure were: serum biomarkers for prediction and monitoring of functional cure, functional cure
and immunity, nucleoside analog discontinuation, interferon therapy, and long-term prognosis of functional
cure. The research contents of the EST highly cited original research papers were similar to the clustering of
the above, but showed more attention on the novel agents for functional cure. The content of the keyword
emergence map showed that hotspots of interest changed from virologic mechanisms and serum markers,
to nucleoside analog discontinuation and interferon therapy, and finally to immunologic mechanisms and new
drug. Conclusion The research hotspots and trends of functional cure of hepatitis B were focused on
virological mechanism, serum markers, immunological mechanism, nucleoside analog discontinuation,
interferon therapy, and long-term prognosis after cure.
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Red cluster: Asia-Pacific and USA ; Green cluster: European region; Blue cluster: Canada and part of Western Europe.
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Fig1 National cooperation network map of functional cure of hepatitis B
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#1:Serum biomarkers for predicting and monitoring functional cure ; #2: Functional cure and immunity ; #3 : Nucleoside analogue discontinuation;
#4:Interferon therapy; #5:Long-term prognosis of functional cure. HBV : Hepatitis B virus; HBsAg: Hepatitis B surface antigen; HBeAg: Hepatitis
B e antigen; HBcrAg: Hepatitis B core-related antigen; CHB : Chronic hepatitis B; IFNa: Interferon-a; TDF : Tenofovir disoproxil fumarate; HCC:
Hepatocellular carcinoma; NAs: Nucleos(t)ide analogs;cccDNA : Covalently closed circular DNA ;IP-10: Interferon-inducible protein-10.

B2 ZHIgEHAREXXERLNRER

Fig 2 Keywords co-occurrence clustering map of functional cure of hepatitis B

R1 20192023 F Z AT AR IR LA R B S K 82 A
Tab 1 High-frequency keywords of research on functional cure of hepatitis B from 2019 to 2023

1 HBV 270 #1 11 HCC 107 #5
2 HBsAg 251 #3 12 Functional cure 94 #2
3 CHB 211 #2 13 NAs 83 #3
4 HBsAg loss 188 £#5 14 Antiviral 80 #2
5 IFNa 166 24 15 cccDNA 72 #1
6 Therapy 138 #1 16 risk 69 #5
7 Virus infection 131 #1 17 Lamivudine 67 #4
8 TDF 122 #3 18 HBV DNA 61 #1
9 Entecavir 115 #3 19 Management 55 #5
10 Viral suppression 115 £2 20 T-cell 53 #2

HBV : Hepatitis B virus; HBsAg: Hepatitis B surface antigen; CHB: Chronic hepatitis B; IFNa: Interferon-a; TDF: Tenofovir disoproxil

fumarate; HCC: Hepatocellular carcinoma; Nas: Nucleos(t)ide analogs; cccDNA : Covalently closed circular DNA.
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#1:Serum biomarkers for predicting and monitoring functional cure ; #2: Functional cure and immunity ; #3 : Nucleoside analogue discontinuation;

#4: Interferon therapy; #5:Long-term prognosis of functional cure. HBV : Hepatitis B virus; HBsAg: Hepatitis B surface antigen; HBeAg: Hepatitis

B e antigen; HBcrAg: Hepatitis B core-related antigen; CHB : Chronic hepatitis B ; IFNa: Interferon-a; TDF : Tenofovir disoproxil fumarate; HCC:

Hepatocellular carcinoma; NAs: Nucleos(t)ide analogs;cccDNA : Covalently closed circular DNA ;IP-10: Interferon-inducible protein-10.
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Fig3 Keyword time overlay map of functional cure of hepatitis B
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®2 20192023 FZHFIBEMIERB WS EBRFARIEL
Tab 2 The highly cited original research articles on functional cure of hepatitis B from 2019 to 2023

Anti-PD-1 blockade with nivolumab with and without
therapeutic vaccination for virally suppressed chronic
hepatitis B : a pilot study

Gane E

Serum hepatitis B core-related antigen (HBcrAg)
correlates with covalently closed circular DNA
transcriptional activity in chronic hepatitis B patients

Zoulim F

HBsAg seroclearance further reduces hepatocellular
carcinoma risk after complete viral suppression with
nucleos(t)ide analogues

Safety and efficacy of 48 weeks REP 2139 or REP 2165,
tenofovir disoproxil, and pegylated interferon alfa-2a in
patients with chronic HBV infection naive to nucleos(t)ide
therapy

Efficacy and safety of bepirovirsen in chronic hepatitis B
infection

Off-therapy response after nucleos(t)ide analogue
withdrawal in patients with chronic hepatitis B: an
international, multicenter, multiethnic cohort
(RETRACT-B study)

Probability of HBsAg loss after nucleos(t)ide analogue
withdrawal depends on HBV genotype and viral antigen
levels

Prediction of sustained response after nucleos(t)ide
analogue cessation using HBsAg and HBcrAg levels: a
multicenter study (CREATE)

Single-cell RNA sequencing reveals intrahepatic and Wang FS,
peripheral immune characteristics related to disease phases ~ Zhang ZM,
in HBV-infected patients Ren XW

Combination treatments including the small-interfering

RNA JNJ-3989 induce rapid and sometimes prolonged viral Yuen MF

responses in patients with CHB

Wong VWS

Vaillant A

Yuen MF

Janssen HLA

Sonneveld MJ

Sonneveld MJ

Auckland Clinical

201 H 1
Studies/New Zealand U et 8
INSERM U1052
CRCL/France 2019  J Hepatol 186
Chinese Univ Hong

. 2019 J Hq 1
Kong/China ) epatol 36
Replicor Inc/Canada 2020  Gastroenterology 128
R 2022 N EnglJ Med 57
China
iy [ Nfefrrosts/ 2022 Gastroenterol 56
Canada ¢ 08y
Erasmus MC Univ/
Netherlands 2022 J Hepatol 49
Erasmus MC Univ/ D Clin 30
Netherlands Gastroenterol H

Chinese Peoples Liberat
Army Gen Hosp, 2023  Gut 37
Peking Univ/China

Univ Hong Kong/China 2022 J Hepatol 30

HBsAg 19 2k I8 o A 5% 5% 3% £ 19 % & DNA Al
cceDNA . W ER ATUTER HBV & i 3k cccDNA J& 3k
P PR 36 A 0 L 25 1F IR I cccDNA B 5 5% 3
P ML FIHE 2552 B AL 2 DF 09 G T L A cccDNA 1y
TE W0 5 K B ) 22 Fh 1 32 40 i X7 F1 DNA & & Bl
il , B cceDNA 1Y 45 B 3 L 31 1 22 Fh e 5% A7 il
FEW 352 15 11 , I HBx 25 [ V41 2 B4 fT DNA
B HERAER P T A SRR
cccDNA JFAE HBV ik 2 5% S A i ME— SR U5, % sk 0
P HBV %8 & & £ 75 A 6] By B 1912 1 HBV J8% g
BE LI H S HBV R8s (HCC 19 & A 546
A G HE n el S8 S IV A 4R bR XA RS 1R B
cceDNA [ 7 2l R 248wk W45 0 o0 B2 X 2 i
AR E WA AT IR ATE T IC A0y 2 S W5
PR B 2 T Bl AR Ak T I IR T R A, O TR0
e PEIA A, HBsAgE & .HBcrAg . HBV RNA #§

JSEAT HI S LS AR AR

REtEh A S e A 1 OB D L HF
LLAEAE I HBY UKL M HBsAg 85 H S Ji 45 1 9B ¢
S Ve RRR S M S A S IR Y L b AR AR
Bl of G AE 18 O R O A 2 #E 30 HIL ) 7 1A 1 22 WF
FERME WA T AR Z WA 1 I8 45 48 1, T 4R T
A VTR AL S0 E T A OGN BT IR T IR AR L T
Bl BRAEMESY & 3L, HBsAg nl o I8 TP 2
75 A 7 (interferon regulatory factor 7, IRF-7) , Toll
FE 22 4 -2 (toll-like receptors 2, TRL-2) \ TRL-9 % i
F 35 A bR AR P Pk 40 M AE T 8 M -1 (programmed
cell death protein 1, PD-1) . ik 2% 4f Ji 3% 35 J& 4 3
(lymphocyte activation gene 3,Lag-3) .\ TOX & H %
FIk 5w P I A0 R AR AN F AR R A
J | BRI A 45 G 92 A R 1 D B R 434k, 3
i R A0 H 28 B (myeloid-derived suppressor cells,
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Keywords Year Strength Begin End 2019-2023
Natural history 2019 301 2019 2019 o
Sustained response 2019 2,69 2019 2020 g

Negative chronic hepatitis 2019 235 2019 2020 g
Nucleos (t) ide analogues 2020 3.68 2020 2020 g

HBV 2019 3.01 2020 2020 g
HBeAg 2019 2,72 2020 2020
Reactivation 2020 2.72 2020 2021 e
Quantification 2020 2.63 2020 2020 o
Antiviral treatment 2020 2.63 2020 2020 g
Alpha-2a 2020 2,10 2020 2020 g
Interferon 2019 1.94 2020 2021 e
Rep 2139 2021 235 2021 2021 _ e
Virological relapse 2021 235 2021 2021 . e
Combination 2019 231 2021 2021 o
Pegylated interferon alpha-2a 2020 2.24 2021 2023 oo
T cells 2022 2.87 2022 2023 __um
RNA 2022 248 2022 2023 -
Clinical cure 2022 198 2022 2023 -
RNA interference 2022 1.98 2022 2023 gm
Capsid assembly modulator 2022 193 2022 2023 -

El4 ZHFIhaEMEERBRAT 20 X ERRAE
Fig4 The top 20 keywords burst map in functional cure of

hepatitis B research
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