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Abstract
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Background and Aims: Anaplastic thyroid carcinoma (ATC) is the most aggressive form of thyroid
cancer, with a 5-year survival rate of approximately 0% and a disease-specific mortality rate nearing
100%. Despite the efforts of clinicians and researchers to advance ATC treatment, there is a lack of
visualized analysis on trends, leading authors, and research focuses in this field. This study was conducted
to explore research hotspots and trends in ATC treatment through visualized analysis of relevant studies.
Methods: Relevant literature was retrieved from the Web of Science Core Collection (WoSCC)
database, spanning from January 1, 2000, to October 31, 2023. Visualization analysis was conducted
using CiteSpace, VOSviewer, and Pajek software, focusing on indicators such as collaborations among
countries/institutions, co-cited journals, co-authorship, co-cited authors, co-cited references and
timelines, co-occurring keywords, and citation bursts. Additionally, impact factors (IF) and H-indices
were obtained from WoSCC and Scopus databases.

Results: A total of 1 434 studies were included, involving 7 408 authors from 267 countries/regions and
1 545 institutions, published in 427 journals. These articles collectively cited 36 460 papers authored by
25 724 authors from 4 032 journals. The analysis revealed that the United States led in publication output
(485 articles, 33.82%), followed by China (317 articles, 22.11%) and Italy (188 articles, 13.11%). The
University of Texas System was the most prolific institution. The journal Thyroid was the leading
contributor in terms of publications and citations. Maria E. Cabanillas was the most prolific author,
contributing 30 publications and achieving an H-index of 51 in this field. Co-cited reference analysis
identified the study “Anaplastic thyroid carcinoma. Treatment outcome and prognostic factors” by
Kebebew Electron, published in Cancer, as the most cited reference, with 241 citations. The timeline of
co-cited references highlighted that recent research in the past five years has primarily focused on
targeted therapies, novel drug exploration, clinical trials, and guidelines. Keyword clustering analysis
identified Akt signaling pathway, targeted therapy, and peptide mRNA nanoparticles as hotspots in ATC
research over the past five years. Citation burst analysis showed a shift in research focus from surgery
and chemotherapy in earlier years to targeted therapy (2018-2023), BRAF (2020-2023), association
guidelines (2020-2023), and radioactive iodine (2020-2023). Additionally, an increasing number of
studies have shown significant progress in the application of chimeric antigen receptor T-cell
immunotherapy (CAR-T) and nanomaterials in the precision medicine and targeted treatment of thyroid
cancer.

Conclusion: Research on ATC treatment is on the rise, with the United States maintaining a leading
position in this field. Further exploration of molecular biomarkers and specific targets for ATC is
essential. Molecular targeted therapies, immunotherapy, CAR-T, and nanomaterials are likely to be key
areas of future research.
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Table 3 Top 10 journals by publication volume in the field of ATC treatment research
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Figure 4 Co-citation network of journals with at least 20 citations (node size represents publication volume)
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Table 4 Top 10 authors by publication volume in the field of ATC treatment research
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Table 5 Top 10 co-cited authors in the field of ATC research
HE# == FIME REEERE HAEE EPS HLFY
1 Smallridge Robert C 611 1780 66 FH Mayo Clinic in Jacksonville, Florida
2 Ain Kenneth B 385 774 43 EH University of Kentucky
3 Cabanillas Maria E 329 1595 51 F[H The University of Texas MD Anderson Cancer Center
4 Schlumberger Martin 302 1529 115 E Institut De Cancérologie Gustave Roussy
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Are C, 2006, ANN SURG ONCOL, V13, P453, DOI 10.1245/450.2006.05.042, DO 2006 26.86 2006 2011 Mgd"l!’l‘lulh';?ﬁ
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Schiumberger M, 2015, NEW ENGL J MED, V372, P621, DOI 10.1056/NEMMoal406470, DOI 2015 203 2016 2021 ————
Molinaro E, 2017, NAT REV ENDOCRINOL, V13, P644, DOI 10.1038/nrendo.2017.76, DOl 2017 3167 2018 2023 ———
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Figure 6 Top 25 references with the strongest citation

bursts in the field of ATC treatment research
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Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2000 - 2023
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in-vivo 2000 7.712000 2013

in-vitro 2000 5.84 2000 2013 p—
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experience 2006 6.07 2006 2015 P —
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prognostic factors 2001 6.852008 2013 c——
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trial 2008 8.162014 2017 —— s
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epithelial mesenchymal transition 2014 6.872014 2017 R
breast cancer 2016 7.12016 2019 S —
vemurafenib 2016 6.292016 2021 —
mechanisms 2016 5.572016 2019 r——
targeted therapy 2010 7.26 2018 2023 [ —
association guidelines 2016 12.14 2020 2023 ——
management 2007 12.12020 2023 ——
braf 2008 9.812020 2023

radioactive iodine 2020 5.792020 2023 e—
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Figure 10 Top 25 keywords with the strongest citation bursts
in the field of ATC treatment research

ATC i J5 5 % 22 H B 11 & F ATC #3697 IF K
K — 2R, e, ATC R YT — R W AR IR
PR BE Az B BRI TAE & e, -4 20mia )7
E S 7= 12 S N 0 T T U
%23 4E K ST A ER M 1 434 55 5% T ATCIAR Y7 I
W, AH OGSOk 2 B — e B K #, R ATC
BRI Z B MO Z ) XE, Hir, |AIC LA
RG22 £ 5 T AR TR YT B B

A 5T 1) S 2 SCHR Y R & Ay BT R R T A G



55 12 9]

EHF, % FIRBRR 2 08 I8 7 B 5 i Uit & T AL AR 2047

WFSE AR B A0 )z gl e, R 2= R A
X 3 B SCHER 0 B DO . FEAIE B 2004 AE R, S
ZCHERBI M R ML R B, e s
A, JUHUE H 2020 4 LLE I BT R & . Capdevila
SERAGN AT 42 B 4% 32 PD-1 Hi il 5 spartalizumab 75 ¥7
MY ATC B3, SRR Ny 19%, Hovr 3 ) 835 58
MSE G, 50 SR o3 G2 A, i PD-L1 B
PERHE W VRN 52.1%, X—45REW, f#
PE K A 5 30 #l 5 (immune  checkpoint inhibitors ,
ICIs) WY 0. % & 7 BHIF A X ATC IR 97 19 37 2%

3 2k O S TR ) SR 28 A A L R B0 i R A ) 3
Mr, BEEMN, SR FEEETEFRBIT.
L N o N v I R N | I o T B Wi 2
(epithelial-mesenchymal transition, EMT)#HLii #4%&
LAY, SR, T ATC I TE M2 N C 4 T
W1, F AR T AU T AR A A DL A RO A BN
Wil %5 = 97 B2 AR 19 AS W 1 25 R0 7 A W) 2 B 0 2
SRR R MR A, BFSE 7 10 B WP e 2 80 ) iR
J7 . RPBEIRIT . U ERLIAYY . BRAF 245 LU I
RIS . H, REMRTES T ZH
BT EARYT . REERIT . GUORE S UL T I
PRAE B9 RAR TR T W

31 MRMSGHENGHH

3.1.1 ewmityr W EANIFHIRE ATC WIRIT T
B, MERAER J5 T BIRBIG YT . AT N — 7
BB RS T, JF I LR A0 T B Al A B R
2009 4 Smallridge A1 BN B 25 T ATC 14 4+ & i AL
i 4 #5 BRAF. RAS. catenin, beta 1., PIK3CA .
TP53. AXINI. PTEN il APC KK 578, e {0k H
HAARE UL o 38k B 5 X 2 O B L DR RN AR R
Al UL R i i AR R R VAT o R e U R R
SR N 30.84, HEZ M FFZEF] T 2015 4F 0 2012 4 i
R A 5 — 03 42 THT B ATC 8 RS 09 51 B % 588 5 3K 2]
B R 42,16, K8 & IEE] DA 2012 $5 42 31 2017 4517 3%
Oy M 4G 65 WA, R ATC 2 W . 4G . iR
IR AL T RN BUR A # I . Lancia S 2016 4
Xk A 117 ) 8 E AR 2 Ak TR BR s A ATC 1Y
341 AR FE R AT TR — ARy, b 137
g RARGR R TR ., 4R EHRS
ATC Z YIH K 194 TP53 . RAS. BRAF ., TERT J3 )
T . PI3BK/Akt/mTOR {55 *5- 38 [ . SWI/SNF WV & 1 41
HEH WIS, (A5 H®E39.53) X2
() §E [ 3R 97 S ATC (14 43 F BIL I BF 58 4T F 3 Ak .

2017 % Molinaro Z5VE S 3118 T % 22 1 1% il 4100 11 57)
(tyrosine kinase inhibitors, TKIs) A FAIL I B Il R
S, TR T AT 2 PRy PD-L1 W] RE AR OK 7R
R P AT o 458125 2% SOk g T8 &
PRI, 3X — B A 48 R 7 22 2 2023 4F, [] I iX
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W7, B8 BITE 23 7 5 1w 3R 5 AT 2 R Ok B S RY AR
R4 G 8 37 4 B AT %1 “BRAF” “targeted therapy”
“association guidelines v management T RG] R KR
Bl o BT ATC B HE 8] 36 97 5 A0 00 40 b e 20 i 3 B
AP A= IR ITE Ak, Subbiah A1 AP 1E
I “ Dabrafenib and trametinib treatment in patients with
locally BRAF"_mutant
anaplastic thyroid cancer” 5| 4 & 5 ik 40.86,
PR W IR HF 28 22 2023 48, H o8 A im R 7 & 3%
FLTH 32 P BB 5 58 o ROk X T 58 [0 36 97 B A 52
BEIEA

8.1.2 ity RPEIRIT I MR RO RT3
A 1CIs Fl & P 52 AR T 40 5 9% 97 1 (chimeric
antigen receptor T-cell immunotherapy, CAR-T) . 5 H
SR IR AR LL . ATC B9 PD-LI 9 H{ R R, &
Wk ATC f # 0] BEXF PD-1/PD-L1 1) il 57 5 f ek .
FEPRE, PD-L1 3Rk 2 FHUATC 1Y o #E i A 77
WA . ATC H BRAFY" 587458 5 PD-1/PD-L1 KI5 i
FIAE, FEJEAL ATC S8 /N BB, BRAF 417 il
7 PLX4720 A1t PD-L1 547t PD-1 HLAR B &R 97 7T P
] 40 ) b g ARG, B T OS L IR T/ L
ATC 4T IR S R AR, Dierks S5HIESE T 2R £k
B e A ULk Bk B BT IR B IR T X PD-L1 3Rk T i Bk
FEAL AT B ATC - F AR b5, T ATLEP i
IR ST T IR R IR T X ATC YRR, 35 il
HH L, BB N 34.3%, ATC B H 1 H 4 2% it
KN S51.9%, BAFE RN 44.4% . AT R A
IR 95, 0SHIR 10254, 25.9% (¥ ATC
BEAA T 24 o I RIS E ] TR o e
I I 3K Bk BT T HR G IR 7 ATC 2% 2 A 0
AR BRI G A, TS e T AN A O TE
WA M 253897 ATC 19I5 3L, 1097 J5 1Y 2 &I AR T2
&0 E AW OCTE . B R IE /Y AT T ATC
CAR-T 3f J7 B9 J2& #0 ) 240 Jf 6] 6 B 2> 7 1
(intercellular adhesion molecular-1, ICAM-1). ICAM-1
O 5 RO A S AT R, R BB TR,
TE FIR R 3L Sk R 8 A ATC vh R R A, ATC 40 i o

advanced or  metastatic

http://www.zpwz.net



2048 W E AR A

33 &

ICAM-1 (1 3R 35 ] DL 3G 5 i 83 X CAR-T 1 SRR
Min 25155 % 31 ICAM-1 CAR-T 2 fitd 75 14 1 28 B 4 i
R R LS ODR 5 40 B 2R R0 ATC 20 M 28 A0 4% Sk 3 4di
TE ATC /N BRI v, ICAM-1 CAR-T 41 fitg %) i 98 5%
13 VE FH AT LA ZE 2% 5 95 F i O b 35 45 55 OS R . J &2
5T, iz M BN A& S — AR ICAM-1 CAR-T 4t 1,
e 5 HA B KT ICAM-1 263K 114 Iy 40 Bt e A 45 4
T 38 T 22 15 R 7K ICAM 43> 7B 1E % 40, H %
58 B E AT RIS (NCT04420754) B9, A it
ICAM-1 CAR-T 4l it AT fig J& A >k ATC IR YT 187 7 [l o
3.1.8 %4477 Maniakas 94 A T 2000 4 1 H—
2019 4F 10 H ) 18] 41 400 P22 IE 52 ATC 9 B & (5]
FH R &R 29.55) , JFMRAEEE2 H W40 =4 .
2000—2013 4F . 2014—2016 4F 1 2017—2019 4 .
He A T AR YT B RO [RGB 48 8 M) 367
FIEIRITAMFAR) B O0SHK, KB 0S i EAMH L/
W& AL G A 3R )7 (RR=0.49, 95% CI=0.39~0.63,
P<0.001), FEHE AT LML 3G MR Eibyr, (RR=
0.58, 95% CI=0.36~0.94, P=0.03) 137 % B BRAF
SR E FAR (RR=029, 95% CI=0.10~0.78, P=
0.02) . — 3k Fifi LI PR 38 367 IF 5 T BT 4R BR BT
(atezolizumab ) B #C [m] J5 J7 76 ATC WP B N, FH AR .
TF 5% AR 4 b g 2 AR RS o S = AN BB, il B2
BRAF #11 #] #| (vemurafenib/cobimetinib) . RAS/NF #J!
#1551  (cobimetinib) B¢ VEGF #l # 5f] (bevacizumab )
A BT RRER RPTIR YT « SR R, BAIRITIN0S
Wk 19N, BERTHSESEASAT, K
H BRAFYOE 52 A5 EA 31 i) OS W K, ik #43  H
X R W e i0 97 B A A T AR W T K ATC R
FH0S, Jo R NT T BRAFYOE e A8 (1) H 0 HL [
B YT MR IR T 45 6 B ER B IR YT T RE A R R IR
J7 ATC ) — Ff 8 250 1

3.1.4 REF HOKREENKRENATCIRITHEAL
THER, WAEAT . T L O T
LT MmUYk L G AT IR LR B T IR
R R S A s B T 58 N LRI T — Bl g oK B
THEHLG RS, @5 A (KD %38 T8+
YK TR X R, AR OR PR R EE T H
ARPREH LR, I 38 o o N A R A 98 0K JB0RE 5
) W AR ATC 48 AR 0 40 S B, 1S AT O
fift ATC Jit & Kt 0% B 92 410 1) 32 88 1 90% . Wang 551
Ml T —FhZ O ae gk ik, MdfEhE Rl

http://www.zpwz.net

Je g K ks (HP) i3 A & IMWre6 (Ce6) HlLR
REEJE (Len), JF& T pH i L M 0 A 49 K 38 1k
(CLP@HP-A) , FFHHIGK P&, SCELPh R ALY
M IRy, T MIBIT ATC. 91K M BHE
R, B A YT R A R AT AL,
Wl R T, R O 32 S sk ) 8 ) 3 3% IR T R
Mg FB AL . BLAh, AR R BEAE O AT Ik
(R IT o0 F, G AT 40 A0 % B 7 A G R BE
i, RE H A IS A DOk MR R AL ATC A
J7 7 AR, (ESRIG R B 9T R 9 oK b ORLAE B
ATC IR YT A T T B A 208 7

gi b, BEXE ATC IR T 3R W I W15 5T A
TR A 2 ook iy 7 1) K JE . B AE 3 AT R N A X ATC
R TSR IR AR SY , R S X AR B |
i 962 B 925 9k 3 AL 1 DA K P Je A B BT 4 HE )
() Hsf 3 i) 10 o4 50 0% AF & R0 K b RE T D 24
Yk ik RGE WAL, b ATC 8936 YT S48 T 58 i &
WEE . BEEZHEIBIT AR, KkAEN
ATC B E W R A BNIRITY %, o H A7 i
AR
3.2 WHRERME

AKWFFE W38 T WoSCC VE Jy B 48 (1 % U5, o]
AE e HL At B 7 1 — 2 52 B SCmkoR IR . HLk
FEAE—SEF W, o0 T8 SCH MY, nlfg
23 78 At 5 5 1 Al B SR

g LTk, KR SCHR T AT N BRI B
AL T 5k 25 23 4 Sk A R ATC 454k BT 53 17 10 Y 4 THT
WEIk , XA 5T 45 AT T T AR A BT, X 2 A
FPGEIAT THHE 5 B4 . AR5 R ATC BT
GURHEE TR SRR TS . RIEIRIT .
CAR-TYT . ZHRZEEIRIT . KM BHE ATC h
9P, I Ah, RSk ATC i 5L Rl BIF 5% 47 23 02
2, HZ3 S 5 n) 25 4 R0 OR B AR W Ar R
MEE .

B R: HAREAFEARELEA BT E,

YH Tk B ERT R AR R k&
BRAE M A R AR TR LA AP R R
To S AKOKSE Ao BOHE 23T IRIE i AT AR B AR F
FaF B RFHATRA FE BB FREERBAREZ
% 3 F AT L E b A S AR S



5512 1 EEF, % BRI K8 BT R SGRITE T W7 2049
5 2Tk [12] Az, X2k 5E . HURAR AR Ak g B0 ) 367 U R (0], IR By iR

[1] Wang D, Hu J, Deng C, et al. Predictive nomogram for central
lymph node metastasis in papillary thyroid microcarcinoma based
on pathological and ultrasound features[J]. Front Endocrinol, 2023,
14:1108125. doi:10.3389/fendo.2023.1108125.

[2] Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020:
GLOBOCAN Estimates of Incidence and Mortality Worldwide for
36 Cancers in 185 Countries[J]. CA Cancer J Clin, 2021, 71(3):
209-249. doi: 10.3322/caac.21660.

[3] Ain KB. Anaplastic thyroid carcinoma: behavior, biology, and
therapeutic approaches[J]. Thyroid, 1998, 8(8): 715-726. doi:
10.1089/thy.1998.8.715.

[4] Maniakas A, Dadu R, Busaidy NL, et al. Evaluation of overall
survival in patients with anaplastic thyroid carcinoma, 2000-
2019[J]. JAMA Oncol, 2020, 6(9): 1397-1404. doi: 10.1001/
jamaoncol.2020.3362.

[5] Kimura T, Doolittle WKL, Kruhlak M, et al. Inhibition of MEK
signaling attenuates cancer stem cell activity in anaplastic thyroid
cancer[J]. Thyroid, 2024, 34(4): 484-495. doi:
thy.2023.0521.

10.1089/

[6] Ahn J, Jin M, Song E, et al. Immune profiling of advanced thyroid
cancers using fluorescent multiplex immunohistochemistry[J].
Thyroid, 2021, 31(1):61-67. doi:10.1089/thy.2020.0312.

[7] Gunda V, Gigliotti B, Ndishabandi D, et al. Combinations of BRAF
inhibitor and anti-PD-1/PD-L1 antibody improve survival and
tumour immunity in an immunocompetent model of orthotopic
murine anaplastic thyroid cancer[J]. Br J Cancer, 2018, 119(10):
1223-1232. doi:10.1038/s41416-018-0296-2.

[8] Pei Z, Chen S, Ding L, et al. Current perspectives and trend of
nanomedicine in cancer: a review and bibliometric analysis[J]. J
Control  Release, 2022, 352: 211-241. doi: 10.1016/].
jeonrel.2022.10.023.

[91 Wilson M, Sampson M, Barrowman N, et al. Bibliometric analysis
of neurology articles published in general medicine journals[J].
JAMA Netw Open, 2021, 4(4): e215840. doi: 10.1001/
jamanetworkopen.2021.5840.

[10] Jiang JY, Lyu W, Chen N. A bibliometric analysis of diffuse large B-
cell lymphoma research from 2001 to 2020[J]. Comput Biol Med,
2022, 146:105565. doi:10.1016/j.compbiomed.2022.105565.

[11] 2547, AL A, 4 LT SOl 2 i HUR RS T i e s

FEOIEUE v AL B 5T (0], b S 5E SRk, 2023, 32(5):707-
717. doi:10.7659/j.issn.1005-6947.2023.05.010.
Li Y, Wang Q, Yang KL, et al. Evidence-based visualization study
on the progress of diagnosis and treatment for thyroid cancer based
on bibliometrics[J]. China Journal of General Surgery, 2023, 32(5):
707-717. doi:10.7659/j.issn.1005-6947.2023.05.010.

BE 3%, 2024, 51(8): 617-624. doi: 10.3971/j. issn. 1000-
8578.2024.24.0335.

Yin DT, Liu WH. Progress of targeted therapy for anaplastic
thyroid cancer[J]. Cancer Research on Prevention and Treatment,
2024, 51(8):617-624. doi:10.3971/j.issn.1000-8578.2024.24.0335.

[13] P 5TE, (A0, WoR T, 45 . HURIRAR LR SR 7 A R e

Ao [J]. W VLK 2 22 i Bs 22 i, 2021, 50(6): 675-684. doi:
10.3724/zdxbyxb—-2021-0273.
Lu QX, Bao LS, Pan ZF, et al. Immunotherapy for anaplastic
thyroid carcinoma: the present and future[J]. Journal of Zhejiang
University: Medical Sciences, 2021, 50(6): 675-684. doi: 10.3724/
zdxbyxb-2021-0273.

[14] 5K, VrPHeE, 1, 5 S2ma 53 A T HUR IR A S FEHDIR IR

TG YR ZR B HETE R ()], T AR 24, 2024, 33
(6):1012-1017. doi:10.7659/j.issn.1005-6947.2024.06.017.
Zhang M, Xu DQ, Zhou L, et al. Factors influencing the efficacy of
thyrotropin suppression therapy after surgery for differentiated
thyroid cancer: a review of research progress[J]. China Journal of
General Surgery, 2024, 33(6):1012-1017. doi:10.7659/j.issn. 1005~
6947.2024.06.017.

[15] Subbiah V, Kreitman RJ, Wainberg ZA, et al. Dabrafenib plus
trametinib in patients with BRAF V600E-mutant anaplastic thyroid
cancer: updated analysis from the phase Il ROAR basket study[J].
Ann  Oncol, 2022, 33(4): 10.1016/j.
annonc.2021.12.014.

406-415.  doi:

[16] Mayr P, Scharnhorst A. Scientometrics and information retrieval:
weak-links revitalized[J]. Scientometrics, 2015, 102(3):2193-2199.
doi:10.1007/s11192-014-1484-3.

[17] Chen CM, Dubin R, Kim MC. Emerging trends and new
developments in regenerative medicine: a scientometric update
(2000-2014) [T]. Expert Opin Biol Ther, 2014, 14(9): 1295-1317.
doi:10.1517/14712598.2014.920813.

[18] Kebebew E, Greenspan FS, Clark OH, et al. Anaplastic thyroid
carcinoma. Treatment outcome and prognostic factors[J]. Cancer,
2005, 103(7):1330-1335. doi: 10.1002/cncr.20936.

[19] Smallridge RC, Ain KB, Asa SL, et al. American Thyroid
Association guidelines for management of patients with anaplastic
thyroid cancer[J]. Thyroid, 2012, 22(11): 1104-1139. doi: 10.1089/
thy.2012.0302.

[20] Landa I, Ibrahimpasic T, Boucai L, et al. Genomic and
transcriptomic hallmarks of poorly differentiated and anaplastic
thyroid cancers[J]. J Clin Invest, 2016, 126(3): 1052-1066. doi:
10.1172/JCI185271.

[21] Rousseeuw PJ. Silhouettes: a graphical aid to the interpretation and
validation of cluster analysis[J]. J Comput Appl Math, 1987, 20:53—
65. doi:10.1016/0377-0427(87)90125-7.

[22] Capdevila J, Wirth LJ, Ernst T, et al. PD-1 blockade in anaplastic

http://www.zpwz.net


http://dx.doi.org/10.3389/fendo.2023.1108125
http://dx.doi.org/10.3322/caac.21660
http://dx.doi.org/10.1089/thy.1998.8.715
http://dx.doi.org/10.1089/thy.1998.8.715
http://dx.doi.org/10.1001/jamaoncol.2020.3362
http://dx.doi.org/10.1001/jamaoncol.2020.3362
http://dx.doi.org/10.1089/thy.2023.0521
http://dx.doi.org/10.1089/thy.2023.0521
http://dx.doi.org/10.1089/thy.2020.0312
http://dx.doi.org/10.1038/s41416-018-0296-2
http://dx.doi.org/10.1016/j.jconrel.2022.10.023
http://dx.doi.org/10.1016/j.jconrel.2022.10.023
http://dx.doi.org/10.1001/jamanetworkopen.2021.5840
http://dx.doi.org/10.1001/jamanetworkopen.2021.5840
http://dx.doi.org/10.1016/j.compbiomed.2022.105565
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.05.010
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.05.010
http://dx.doi.org/10.3971/j.issn.1000-8578.2024.24.0335
http://dx.doi.org/10.3971/j.issn.1000-8578.2024.24.0335
http://dx.doi.org/10.3971/j.issn.1000-8578.2024.24.0335
http://dx.doi.org/10.3724/zdxbyxb-2021-0273
http://dx.doi.org/10.3724/zdxbyxb-2021-0273
http://dx.doi.org/10.3724/zdxbyxb-2021-0273
http://dx.doi.org/10.3724/zdxbyxb-2021-0273
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.06.017
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.06.017
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.06.017
http://dx.doi.org/10.1016/j.annonc.2021.12.014
http://dx.doi.org/10.1016/j.annonc.2021.12.014
http://dx.doi.org/10.1007/s11192-014-1484-3
http://dx.doi.org/10.1517/14712598.2014.920813
http://dx.doi.org/10.1002/cncr.20936
http://dx.doi.org/10.1089/thy.2012.0302
http://dx.doi.org/10.1089/thy.2012.0302
http://dx.doi.org/10.1172/JCI85271
http://dx.doi.org/10.1172/JCI85271
http://dx.doi.org/10.1016/0377-0427(87)90125-7

2050

g E

SRR R 5533 %%

thyroid carcinoma[J]. J Clin Oncol, 2020, 38(23):2620-2627. doi:
10.1200/1C0O.19.02727.

[23] Are C, Shaha AR. Anaplastic thyroid carcinoma: biology,
pathogenesis, prognostic factors, and treatment approaches[J]. Ann
Surg Oncol, 2006, 13(4):453-464. doi:10.1245/AS0.2006.05.042.

[24] Smallridge RC, Marlow LA, Copland JA. Anaplastic thyroid
cancer: molecular pathogenesis and emerging therapies[J]. Endocr
Relat Cancer, 2009, 16(1):17-44. doi:10.1677/ERC-08-0154.

[25] Molinaro E, Romei C, Biagini A, et al. Anaplastic thyroid
carcinoma: from clinicopathology to genetics and advanced
therapies[J]. Nat Rev Endocrinol, 2017, 13(11): 644-660. doi:
10.1038/nrendo.2017.76.

[26] Tang JN, Tian ZL, Liao X, et al. SOXI3/TRIMI11/YAP axis
promotes the proliferation, migration and chemoresistance of
anaplastic thyroid cancer[J]. Int J Biol Sci, 2021, 17(2):417-429.
doi:10.7150/ijbs.54194.

[27] Liao YN, Hua YJ, Li YZ, et al. CRSP8 promotes thyroid cancer
progression by antagonizing IKKa -induced cell differentiation[J].
Cell Death Differ, 2021, 28(4): 1347-1363. doi: 10.1038/s41418-
020-00656-0.

[28] Lopes-Ventura S, Pojo M, Matias AT, et al. The efficacy of HRAS
and CDK4/6 inhibitors in anaplastic thyroid cancer cell lines[J]. J
Endocrinol Invest, 2019, 42(5):527-540. doi:10.1007/s40618-018~
0947-4.

[29] Subbiah V, Kreitman RJ, Wainberg ZA, et al. Dabrafenib and
trametinib treatment in patients with locally advanced or metastatic
BRAF V600-mutant anaplastic thyroid cancer[J]. J Clin Oncol,
2018, 36(1):7-13. doi:10.1200/JC0O.2017.73.6785.

[30] Shobab L, Al-Souri D, Mathews-Kim L, et al. PD-L1 expression
varies in thyroid cancer types and is associated with decreased
progression free survival (PFS) in patients with anaplastic thyroid
cancer[J]. Cancers, 2024, 16(21): 3632. doi: 10.3390/
cancers16213632.

[31] Brauner E, Gunda V, Vanden Borre P, et al. Combining BRAF
inhibitor and anti PD-L1 antibody dramatically improves tumor
regression and anti tumor immunity in an immunocompetent
murine model of anaplastic thyroid cancer[J]. Oncotarget, 2016, 7
(13):17194-17211. doi:10.18632/oncotarget.7839.

[32] Dierks C, Seufert J, Aumann K, et al. Combination of lenvatinib
and pembrolizumab is an effective treatment option for anaplastic

and poorly differentiated thyroid carcinoma[J]. Thyroid, 2021, 31
(7):1076-1085. doi:10.1089/thy.2020.0322.

http://www.zpwz.net

[33] Dierks C, Ruf J, Seufert J, et al. 1646MO Phase II ATLEP trial:

final results for lenvatinib/pembrolizumab in metastasized
anaplastic and poorly differentiated thyroid carcinoma[J]. Ann
Oncol, 2022, 33:S1295. doi:10.1016/j.annonc.2022.07.1726.

[34] French JD, Haugen BR. CAR T cell therapy—potential in
advanced thyroid cancer?[J]. Nat Rev Endocrinol, 2018, 14(1):10-
11. doi:10.1038/nrendo.2017.160.

[35] Min IM, Shevlin E, Vedvyas Y, et al. CAR T therapy targeting
ICAM-1 eliminates advanced human thyroid tumors[J]. Clin
Cancer Res, 2017, 23(24): 7569-7583. doi: 10.1158/1078-0432.
CCR-17-2008.

[36] Vedvyas Y, McCloskey JE, Yang YP, et al. Manufacturing and
preclinical validation of CAR T cells targeting ICAM-1 for
advanced thyroid cancer therapy[J]. Sci Rep, 2019, 9(1):10634. doi:
10.1038/s41598-019-46938-7.

[37] Cabanillas ME, Dadu R, Ferrarotto R, et al. Anti-programmed
death ligand 1 plus targeted therapy in anaplastic thyroid
carcinoma: a nonrandomized clinical trial[J]. JAMA Oncol, 2024:
€244729. doi:10.1001/jamaoncol.2024.4729. [Online ahead of print]

[38] Wang J, Tan J, Wu B, et al. Customizing cancer treatment at the
nanoscale: a focus on anaplastic thyroid cancer therapy[J]. J
Nanobiotechnology, 2023, 21(1): 374. doi: 10.1186/s12951-023~
02094-9.

[39] Huang P, Tang N, Mao LF, et al. Nanoclay drug-delivery system
loading potassium iodide promotes endocytosis and targeted
therapy in anaplastic thyroid cancer[J]. Nano Lett, 2023, 23(17):
8013-8021. doi:10.1021/acs.nanolett.3c01984.

[40] Wang D, Ma WQ, Zhang YY, et al. A versatile nanoplatform

tumor

cascade Pt remodeling

carrying

microenvironment for amplified sonodynamic/chemo therapy of

nanozymes

thyroid cancer[J]. Biomaterials, 2025, 313:122778. doi: 10.1016/j.
biomaterials.2024.122778.

(ALt M)
AR5 AR R T, S, BikK, &5 HURIOR MURER riEoE
B SCHR T2 T AR A 23 AT 0], o [ 0 A R 2R A 2024, 33(12):
2038-2050. doi: 10.7659/j.issn.1005-6947.2024.12.012
Cite this article as: Wang QY, Zhang Y, Ni YQ, et al. Bibliometric
visualization analysis of research on anaplastic thyroid carcinoma

treatment[J]. Chin J Gen Surg, 2024, 33(12):2038-2050. doi: 10.7659/
j.issn.1005-6947.2024.12.012


http://dx.doi.org/10.1200/JCO.19.02727
http://dx.doi.org/10.1200/JCO.19.02727
http://dx.doi.org/10.1245/ASO.2006.05.042
http://dx.doi.org/10.1677/ERC-08-0154
http://dx.doi.org/10.1038/nrendo.2017.76
http://dx.doi.org/10.1038/nrendo.2017.76
http://dx.doi.org/10.7150/ijbs.54194
http://dx.doi.org/10.1038/s41418-020-00656-0
http://dx.doi.org/10.1038/s41418-020-00656-0
http://dx.doi.org/10.1007/s40618-018-0947-4
http://dx.doi.org/10.1007/s40618-018-0947-4
http://dx.doi.org/10.1200/JCO.2017.73.6785
http://dx.doi.org/10.3390/cancers16213632
http://dx.doi.org/10.3390/cancers16213632
http://dx.doi.org/10.18632/oncotarget.7839
http://dx.doi.org/10.1089/thy.2020.0322
http://dx.doi.org/10.1016/j.annonc.2022.07.1726
http://dx.doi.org/10.1038/nrendo.2017.160
http://dx.doi.org/10.1158/1078-0432.CCR-17-2008
http://dx.doi.org/10.1158/1078-0432.CCR-17-2008
http://dx.doi.org/10.1038/s41598-019-46938-7
http://dx.doi.org/10.1038/s41598-019-46938-7
http://dx.doi.org/10.1001/jamaoncol.2024.4729
http://dx.doi.org/10.1186/s12951-023-02094-9
http://dx.doi.org/10.1186/s12951-023-02094-9
http://dx.doi.org/10.1021/acs.nanolett.3c01984
http://dx.doi.org/10.1016/j.biomaterials.2024.122778
http://dx.doi.org/10.1016/j.biomaterials.2024.122778
https://dx.doi.org/10.7659/j.issn.1005-6947.2024.12.012
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.12.012
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.12.012

