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[Abstract)] Objective To systematically analyze the research hotspots and
development trends of drug resistance mechanisms in renal cell carcinoma (RCC), and to
provide a reference for research in this field. Methods The literature related to drug resistance
in treatment of RCC was obtained from Web of Science core collection. CiteSpace software
was used for keyword clustering and trend analysis, and VOSviewer software was used for
keyword co-occurrence network analysis. Results In total, 1 392 literature were incorporated,
including 736 regarding targeted therapy, 158 in immunotherapy, and 369 in chemotherapy.

The overall research trend in this field was on the rise, in which the research on targeted therapy
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resistance occupies a dominant position, and immunotherapy resistance was a new research
direction. Key words in this field were focused on molecular mechanisms of drug resistance,
potential signaling pathways, combination therapy, indicators, and novel therapy. The evolution
of keywords and theme words suggests that the research tendency of RCC targeted therapy
resistance in recent years focuses on the exploration of new mechanisms of drug resistance and
the application of multi-target drugs. The research trend of immunotherapy resistance highlights
combination therapy, tumor microenvironment, and metastasis correlation. The research trend
of chemotherapy resistance focused on pharmacokinetic-related factors, multidrug resistance

genes. Conclusion To provide references for researchers to accurately grasp the research status

1277

and development trend of drug resistance in RCC.

[Keywords ] Renal cell carcinoma; Drug resistance; Targeted therapy;

Immunotherapy; Bibliometric analysis; Visualization
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#1 TS=(renal cell carcinoma) AND TS=(drug resistance)
AND DT=(Article OR Review) AND DOP=(1900-01-
01/2023-07-27)
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TS=(doxorubicin)

#5 TS=(sunitinib)

#6 TS=(pazopanib)

7 TS=(sorafenib)

e

(
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carcinoma
expression HK KB 53 0.15 2015 cancer nd 27 023 2015
breast cancer FLHRIEE 51 0.18 2015 carcinoma bR 27 0.16 2013
tyrosine kinase FE BRI 49 0.11 2015 double blind WU i 24 0.08 2016
inhibitors il 51
targeted therapy AT 48 0.12 2015 resistance [ 24 026 2016
resistance fiif 2244 46 0.15 2015 drug resistance {24 22 0.15 2013
endothelial growth ~ NJEKHFT 44 0.08 2015 kidney cancer ¥ 22 0.16 2013
factor
angiogenesis A A K 44 0.09 2015 cell carcinoma  Zfifdi 21 0.06 2015
apoptosis JHT 43 0.14 2015 pathway 3 21 0.18 2016
therapy 1B 42 0.08 2015 1st line —LRIBIT 20 0.12 2013
treatment
sunitinib e 42 0.05 2015 acquired drug  FRIFMEMIZS 19 0.13 2013
resistance
cancer A 41 0.10 2015 phase T trial ~ TEIfG R 17 0.06 2018
ﬁtrw_
antiangiogenic P HE L 41 0.08 2015 inhibition i 17 0.11 2013
therapy BIT
(e =Y EhAEe
drug resistance it 24 34 041 2013 renal cell B 4 g 61 034 2013
carcinoma
expression HK KB 29 024 2017 expression FKik 48 021 2014
resistance i 32 27 025 2015 cancer JEIE 46 021 2013
axitinib FA[ER T2 27 033 2016 isorafenib whiIEE 45 0.16 2013
endothelial growth AR T 24 0.12 2016 resistance it 321 40 0.11 2016
factor
Ist line treatment ~ —2RJAY7 23 0.16 2013 hepatocellular  JIFZH ML) 40 0.13 2016
carcinoma
breast cancer LR 23 0.11 2020 efficacy JTARL 37 0.13 2015
bevacizumab DUARERSHT 22 0.12 2016 aintitumor B 36 0.13 2013
activity M
renal cell ' 4 22 029 2015 apoptosis T 35 0.10 2013
carcinoma
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Pl R S VN E- S SN, O Y KA hICaRR PO e ARG
clear—cell renal E S 21 0.05 2013 tyrosine kinase ~ WEZMRIHAG 35 0.13 2013
cell carcinoma i e inhibitors e B
carcinoma M 21 0.15 2016 drug resistance %5 33 0.09 2015
iantiangiogenic e IKEZANY 20 0.05 2013 targeted LU ENEY N 31 0.10 2013
therapy et therapy
sunitinib #sRER 20 02 2015 activation O 30 0.12 2013
acquired drug PAGPERmT 24 19 0.15 2013 sunitinib ek 28 0.07 2013
resistance
cells 4l 18 0.04 2019 in vitro #4h 27 0.09 2013
R e e
renal cell "B 4 e 34 0.27 2016 drug resistance it 24 39 0.56 2014
carcinomai
igrowth AN 31 027 2016 cancer JEEIE 25 0.19 2016
interferon alpha FHFE-a 28 0.14 2016 everolimus YL 5] 23 026 2016
ieverolimus Y5 ] 27 034 2017 endothelial WK 20 0.30 2019
growth factor ¥
cancer JehE 24 0.17 2017 breast cancer  FLIRJE 19 0.11 2014
cabozantinib R e 24 0.15 2018 CD8'T cells CD8"T4ijfE 19 0.06 2021
activation B 22 0.17 2017 interferon alpha T E-a 18 0.10 2014
endothelial growth ~ EAERKREF 21 0.14 2015 combination A 18 0.05 2022
factor
immune checkpoint  HEER A 5 20 0.12 2021 renal cell 5 24 g 15 0.56 2014
inhibitors EilG bl carcinoma
tyrosine kinase it R TR T e 20 0.69 2014 double blind WUE 15 14 0.00 2018
inhibitors B/ IE ol
combination KA 19 0.16 2021 E7080 E7080 13 0.02 2016
nivolumah HRFILEEBT 19 0.11 2021 angiogenic A A% 12 0.00 2017
protein HH
imammalian target ~ WFLEHEM 18 0.04 2016 combination ATk 12 0.04 2020
HFETEN therapy
sunitinib fTeEe 18 0.24 2014 crystal ok ek vy 12 0.00 2017
structure
drug resistance fi25 17 0.09 2022 catalytic spine  HEALEHE 12 0.00 2017
DUARER ST DR TR BT
cancer JehE 49 0.37 2015 breast cancer  FLIJE 25 0.09 2014
double blind WHE 40 023 2014 sunitinib HRER 24 0.13 2014
endothelial growth ~ WRZERETF 39 0.17 2014 1st line —LRIRT 22 0.07 2016
factor treatment
bevacizumab DUARER ST 38 022 2014 metastatic MR kg 21 0.03 2018
colorectal cancer H
interferon alpha FHFE -« 32 0.13 2014 everolimus Yt 5] 21 0.12 2015
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Khtin] PIxcalR PLE ot F KA FICEFR FOE P
antitumor F g
angiogenesis A2 A 29 018 2014 T 21 006 2014
activity P
renal cell carcinoma ' 4 i 27 0.14 2014 factor targeted TR 20 0.06 2015
therapy BT
antiangiogenic YA R 27 0.17 2014
therapy BT

VEGF) " “BINT 2 #KINF"  “TDM”  “ff
FAANMLT AR ZS” CICTIRA” i e
BE” RIS BUPERREIN T AN S
FrIeR e . R G n 2L [E BT 1 B
2 (El4e) B, BIPEE 5 HEinsr 245
WA DI 250 . PO s e, HE90E e
ENARYT e, IR S R

(4) ZHidEJe: MMk 133 . 1
KM KEIRA “VEGE” ‘AT “F
25 2 % & 4 ( mammalian target of rapamycin,
mTOR) 7 2 (8l 4a) 5 FEBFITmA “5 U
RERBHR A" “brmER” “RAFEER
I MR PE SRS B IRAS RS0 45 (E14b );
A 2GR 25 0L 9T . RAEAEE R IRA R
@ AN B2 [N T A S8 R S A B A e A Y|
B (Kl 4e) .

(5) RS MOCCHR 42 F o (EAFRTE
W e#tEA  “EGF” “c—met” 4F (Kl 4a) ; £
FWITEITIA IS DU S “TCTHRHT” “IfiL
IR AR A KRR A2 AR 4 (151 4b) , BE5H
b2k ™ 355 A A B w1 I RS 7 R A T %
Fe ™5 a2l (] 4e) R, RS9
FJC SRS IR0 B it 24 . #1367 1H
Ik, SRRSO S A

(6) CHEE: MR 18 /o (HAFCTE
POCEERA “IRYESCR]” Il “CD8’
THIME” 55 (Kl 4a) 3 FLEBR WA “HRF
JURGURA” R CHAMRYYT (2R
Jr7 45 ([#14b ) e 5 101 (ALt )
SR PR SR gy = W (T 23] P e o g 5 =
M 2 AHSCHF TS R RS (5] 4c) o

(7) DUACERBAPT: AHOCSCHR 80 o (H15
KW A “FF e e’ “EGF” “XH
R 5 (Kl da) 3 FERITMA “HRBME
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(K 4e) o
2.4 BIGRTHYE

Xt 158 fi RCC RBEIRY TN 25 A & STk AT %
SR AT ARSI L IR AL b, 4
RILFE 3c, & 3d 1% 3,

(1) ARG FHICSCHR 35 o BIFSE
KHHR S GBI IRAatE gy A
([#5a) 3 FZOFIT0N “mTOR” “EGF” “4f
JEFE YRR YT R YEm 2T L R
Jr7OCEREIRYTT CIE N AN A K 2
A 2% I P D 1 77 (vascular endothelial growth
factor receptor tyrosine kinase inhibitor, VEGFR-
TKI) ” 4% (& 5h) 5 EGF X ICI Ji i it 24 (1 bl
HIWESE . Ak AR 25 K A AL T 5 . a2
DL T 25V RIG ST 72, R AR AT 5 B4
FAER (K 5¢) .

(2) A 1A 2k B B AH OGSOk 11 R
KR AL HE R T MR T Z MK 1 (programmed
death-1, PD-1) 7“8 e 5 i 14 F) 2k 541
A7 “ PP Je i 3R 5% (tumor microenvironment,
TME) ” “VEGF” “CD8'T4iffi” % (/& 5d) ;
FEBTEI N RS 2 R A R
4R 7 ( tyrosine kinase inhibitor, TKI) ” * AR
5 e 1 A WK =28 297,92 M= S 5/ 0 A
MEAYT” “PAFIE” 45 (&l 5e) 5 ICLAET
FPEV XS T RCC MEHIBLA] . dA A Bk AT
TKI B4l FHACHT RCC it 25 A BLT, 2 4 i 40
B E RS (& sf) .

(3) PRUCAREYE. AHOCSCHR 12 /. SR
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Table 3. Keywords in literature related to immunotherapy and chemotherapy resistance in RCC

PSS ian S R S VU G S VN = K] e Rr HunEE HutE ARG
PRFNIC ST ZEE
interferon alpha T3t -o 27 029 2016 drug resistance i 24 49 0.62 2014
immune sk s 24 021 2020 expression Fik 43 037 2014
checkpoint ikl
inhibitors
everolimus Y5 ] 24 022 2017 cancer cells Uil 34 021 2014
cancer ST 22 030 2017 chemotherapy ~ fbJ7 32 027 2014
antiangiogenic  HUIMLAE K, 21 027 2016 breast cancer  FLERJE 24 0.17 2014
therapy BT
activation O 20 026 2017 doxorubicin ZRIA 23 0.18 2015
resistance [NES]
nivolumab PRFICEHRST 20 0.41 2017 cancer e 23 0.16 2013
endothelial WEARKHT 19 0.16 2020 activation U 22 0.08 2014
growth factor
acquired drug  FRAFHET 25 19 0.12 2017 biodistribution  A4153Af 20 0.07 2013
resistance
immune G RERIAT 15 17 0.11 2017 ABCB1 EZTLES] 18 0.03 2020
checkpoint BHLWT HH1
blockade
renal cell ' 20 i g 17 023 2017 multi drug E2 S ESTEn 18 020 2014
carcinoma resistance
open label TFhR% 16 022 2017 doxorubicin ZRIA 17 0.02 2014
sunitinib frlege 15 0.16 2016 drug delivery 2§45k 15 0.13 2013
expression Fik 13 0.06 2018 pathway il s 15 0.04 2015
2nd targeted  TERHLEIAYY 13 0.03 2016 anti neovascular  HUH A L4 14 0.03 2013
therapy therapy bEvi
TR 2R BT T P
cancer rng 23 0.19 2020 double blind MH 5 21 045 2013
CD8'Tcells  CD8' T4 20 0.12 2021 renal cell ' 20 i g 19 1.07 2013
carcinoma
interferon alpha T# % -a 15 0.05 2020 circular RNA  FR{RRNA 14 021 2019
endothelial WEAERKEF 12 0.06 2020 phase 1T trial TG R 13 0.18 2013
erowth factor s
anti PD-1 PLPD-134Y7 12 0.03 2023 expanded access I H 13 0.11 2013
therapy program
acquired drug  FRAFVENH 25 12 0.03 2023 antineoplastic  PUMFAHA 13 0.11 2013
resistance combined (RIPIE S
chemotherapy
protocols
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KR R A S VU3 s SV N X K] hcaRR HuEE ot
CD80 CD8OAL A% 11 0.07 2022 pancreatic JER R 13 038 2015
costimulatory /¥ cancer
molecule
bevacizumab  DURERERST 11 0.03 2020 inhibition ] 12 0.07 2018
anti PD-1 PIPD-1970 R 11 0.03 2021 endothelial P o i 10 0.03 2020
monoclonal P& barrier
antibody
immune ek A 11 0.01 2020 cruciferous TR 10 0.03 2020
checkpoint Pl vegetables e
inhibitors
factor targeted  KFEIMARYT 11 0.02 2020 expression Fik 10 0.81 2021
therapy
cancer cells AN 11 0.01 2021 cancer cells P 2 L 10 0.03 2020
open label TEhR2s 11 027 2021 cell eycle arrest — #I i J&1 3 10 0.03 2020
BHL#
double blind ~ XUH iR 11 0.03 2021 cell proliferation  Z if%¢ 10 0.02 2022
advanced WS AnpfsEs 11 0.01 2021 hepatocellular 41L& 10 042 2020
hepatocellular carcinoma
carcinoma
HICA i {ANAY N EE 7
breast cancer  FLARI 32 0.58 2016 expression FERFRIA 13 023 2019
cancer g 30 0.40 2019 interferon alpha T3 F -a 13 0.10 2017
endothelial WEAERKETF 24 0.50 2019 ipilimumab {CANAW N EE 7 13 0.04 2017
growth factor
combination s 19 0.24 2017 antiangiogenic P 13 0.03 2020
agents L%l
double blind XU iR 46 17 025 2021 checkpoint o a5 BHL BT 12 0.04 2016
blockade
drug resistance [if24 14 0.09 2017 anti PD-1 PLPD-124 12 0.04 2021
monoclonal SUREDTUIA
kidney 5 U e 9 13 0.04 2017 antibody
neoplasms checkpoint Ty i 12 0.04 2016
bevacizumab  DIRER ST 13 0.03 2020 inhibition e B
f047 “NEAL L SHUCA NGB AT 0 AT “PD-1" “RCC™ “FUME" k"

R B BB “PD-1 FHWT”  “VEGF” “T 4f
Ma” Ptk e & (K Sg) 3 FEMRIT

Wk “HEMIEEYE T HRELARAAH G H 4 (eytotoxic
T-lymphocyte—associated protein 4, CTLA-

4)7 “GPEVRAT” IAE AR AR R b
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Figure 5. Analysis view of drug resistance of 3 kinds of ICls in treatment of RCC

E: oo XA LRSI LR ILM LS b AXA| L LR EMIARE S c.
W& 5475 e MIFHIRER IR ENH; L WMWK ERIAEE
EoHr; i AP IR R IR E A TR KA

MEA LR IR TN XA d Wi m kX400 4

BRI E AT o FEARERKGIRALINR LS h FEREREMAR

https://ywlxbx.whuznhmedj.com/



HYRITRFESRE 2024 £11 HE 3355 114

2.5 ITAaYmts

369 Fi RCC AT 25 Wit 245 FH G SC Rk 1y ¢ H
TSI . SRS I R ) £ 40 P 0 4 S AL
FEl3e, & 3f f1g 3,

(1) ZZHAE: MR 85 7. FE A
WG “ZRIEII HEERE" REds
fheEa il “ZAmi i s e

([l 6a) 5 FEHFEITIM N “Ral Z5G 8 76 (Ral
binding protein 76, RLIP76) 7 “ATP 45 & &%z
#5 H B1( ATP-binding cassette subfamily b member 1,
ABCB1)” “BREIRYT” “THZGH " “imumefs” “A4:
KHEF B “f/NRNA-708" “/rF 3" “I
AR % (K 6b) ; RLIP76 & MM ALIFTHZ5HY

ZRILE
a 27
‘‘‘‘‘‘‘‘‘‘‘ grical detecton
»
[ e s\ VAP Saton
scnagyen
g ragtancs
aaaaaaaa resitance
p-glycrotei
bl s
gene-el@iession e N
mulorugesis
phamaekinetcs
corans] 8 cispltin b
dnx‘a\(in
bresse
& Grcinoms — o,gision
s
apoRtoss
cancepcels
A=}
b ZRILE

1291

F5E. /N RNA-708 X B i i o7 (9 A AL 5 T
E257 7] NINE X7/ /73 e 1 | S B3 &2 D0 I & T 1 3]
SN ST AR OIS S R (18] 6c) o
(2) PGy AHOCSCHR 20 o FE2OCHE
WG A" “p- HEERET T %
" e mit” & (KEled) 3 FEW5IT
o “Zaey RGN A R B
7 CEREIRYTT AN A
1 ( nuclear protein 1, NUPR1)” “HEVE MR E”
& (Kl6e) 5 WPIMEERERIFIRMH . BKE
FH 25 38 5 55 DU A B i 25 0% . NUPR1 2 F A5
VU Al 25 W Tt 245 52 0], 0 4R 12 U 52 44
RS (Klef) o
d T P

phasg trial
ieto apha
no@nce
sounigbind
e
mulidrughesance expi@sion
<<<<<
e oo
=
ngglc
the@py.
aaaaaa V.
A I-cell@rcinom: iy
e
T gemigbine
s
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
ot o Vs
amipion
b
¢ & LM
#5 lipoplatin y
SpaD #7 cell cycle arrest
Wit Cliang cancer P2
#6 combination .+, * e
reftal coll garcinoma
#2 kidney cancer
uuuuuuu
 oation _ double bl
#4 phase ii stud,
carcinorha
Gengapiiance oo %o o
#1 drug delivery’? 132l cércinoma
expression-.
phaseji trial
ung cinces
#3 targeted therapy
wl Ve
o
=
[
i
w
P
f & i3
& *
"= e
o o . e
ey - .
& -

El6 RCCALTTZa¥imiZatl X S0k 53 #T L
Figure 6. Analysis view of drug resistance of chemotherapy in RCC
E: 0 5RWERALIARLIA; b 5 FREIMARESH; ¢ 3 FUEIARLH AL d FHREXLALILRESH; e 5

g ZAARE T T BR TR TN E0AT,

https://ywlxbx.whuznhmedj.com/



1292

3 g

RCC ZM R R G0 H WHDEEMIE 2 —, Bl
MTHRYT RCC W25 F24 73 TR IR T 259 |
RIERIT G, LA 259, RCC BA S
Fatk, A ZEm G EHE R, MG R
A ARG, WAL IR TRCRAME . 1T 20 4F
Kk, TR ORI RCC —ZR25%),
HL1m) 25 W RENS S A SO RS R A A T T o
BHFERKEH T, BARRM I, Frmtkl
. J2 RCC 29 Winy 7 i E 8 &, SR 14
T6a) 245 190 A i R 52 B P T s 57 0 A P 245 F) 7 0
iR ARHESEIE ] VOSviewer A1 CiteSpace 3K {4
XF RCCIRYT 25t 245 A0 G SCRRBEA T STk It~
. RIZBIFFE U A Sk A R He | it ] |
P B S SRR () e AR A T R GE
N TR RCCIRYT LW 25058 AR, iE— PR
BTRIRIFSE T ] FVETE T 24 0 X SR S 5%

AWFFREE R R, RCC AT 251yt 24540 DA
FAXTEA ST 2RI RCC AR BRAT
K AR T LA ST W AE RCC BT P Ab T
— 2T AL, TR 24 [ R 2 e PR I A —
RBAE ™, AHOCWFTE SCERE I R IR 2 | TR 3
B PEIRST 2 AR R SCRAAXT B D, R 2
BT SRR 2R B3R YT, 2 SCRITSE
PITEIR IR0 X LU B2 3B 6] 67 A9 I R T 4%
Fgfeas P, U 24 AR DI Y SCHRE R I
SAEA BT ETE, AR B RS R . K
SRR RN IR [R)E A2 o B 7s . RCC #BIaRTY
2yt 25 AU A7 AT 5 75 1) 3R A T 258 L)
MR R L S Z R 2R, e ity y 25
[T S 1S SRR PR NI L - € 7R
LA B J R AR DM R i U A 5 T ey T,
WI7 5 2 R T 258 MG R . 22T 2y
HHZ5, LGHPLH R ER

ULAF, A% RCC B 1R T 25y iR 245 O AH G HF
FUREARRE BT, X T 2 ML RRA DA
B TR ST B0 25 0 48 i, DL SR AT ERY
MEf 2545 78 AEMIRR ), 30 T i R W o) 245 4)
AT A q LA 24 AR i ) B I Ak e A i
BRI, Bl ICTZE RCCIRYT IR RAFFE I e
G3FRE ) 250K G LCT W R I K — 3R 7 7
o L SRR T B T E S ARAS LR 25

Chin J Pharmacoepidemiol, Nov. 2024, Vol. 33, No.11

A, 22 M2 ) 2H 5 (T T RE 2 T ) 4 P i
R —.

T 3 SCHR T 2 A X 12 U A 5 A S R
AAFH IS E 3T, XS RCC #E[R1IRYT
WPEIRTT . AT 25 AHSCHL R FEATIL G 45
RPN, RCC 7rTHEARY 7 25t 25 L 7E) ™ L
T RS A D R M 2 RN gk MR 25 T, AL
i EEAAE . OBIE AR S8, b 40
300 3 O A 1M A8 AR SGE (40 VEGE 45 ) 33k
MU A (an bR B il . A WRSE ) SR
BRI 25 ME R, DT ARASHN 254 1 R
TSGR ks 0, AR DG AT R A . b
N R LRI 5 40 i 5 2 e 240 3 5 3
A2 R L AR SRR T A AL . O SRR E
FEPR A SRR Y A R L T RS, AT 4
0 AT AR B S ISR 25 A B 3R | & Y XhCRC
SRR A0 B P A2 A PR i 257 s O S kAR
%%, 28 X5 R (PI3K/AKT/mTOR {5 5 3 f# |
RAS/RAF/MEK/ERK {5518 ) 0] B85 B0 HE )
R PP ARETYE ' @R 20 AR e ] 52 ) i
BN BRI F 32K (vascular endothelial growth
factor receptor, VEGFR) [ 25¥ynysiilfs, nl
3 A RO AD 5 VEGFR AH ELAE I Y AR
ke k25 WA T I ROCR, T S B 25 1 Y
O Mg AL A, W b i R R e AR
WP R A B, MR 2
HEABRECIRZS, 2 Az 1< PR R4 B 7 i
IEIKT DATAT SRR 244 25 © e 200 i 4 B PR 5
A%, U0 VHL KD 28728 ®, mTOR 3 JAH G 2,
TP53 KPR 5278 205 (O 4 0 7 L e, e b gg
2 1 T T e e e A R B Y E WK
-, MNTIXT 249 & A i 247k T

RCC S IRY7 i 25 AL 2 A4 ™ DX
HESE S R (TR ) P O
AP P B T A s @R S
AR,

ey 258 vl T 7 BoA R RE - L R 6 S
¥ RCC, Hmf25HLH) 29 K. O P- Wi (1R
R259ziErE ™, @ DNA B ™ @FME
ARSI ™ @A 5 A R AR G
FLP AR By QAR R AE A 2R

RCCRY7 25yt 245 33X — ik R 7] R4 1 s P
PR, HARZ AT A 58T RF ST

https://ywlxbx.whuznhmedj.com/



HYRITRFESRE 2024 £11 HE 3355 114

AR5 38 5 SRR 2 40 BT X T2 A A5 A
SR B U AR R ST AT B aA IR LA X
AU I B A R . DA RCC IAYT
Y G ML, R BRI R R AN 3 R A 53
PIVER, LA & AL (A 24 335 G SR | Tif 24
K WG Fa R R At B eI ;. @ T HRBeA 2y
PETEE, TS R ) 25 5 e TR T 2
Tl 2450 04 S s DFETRYT ik B v R — o R
AN ) A SR L T S IARARTRTT SR M, DTSR 47
i REARRTR 2451 DAk B S 4 IR P RCR s @FF & B
FIZ5RIT LS, S BT BUR IE X RCC
PEA T SR I3kt S i UL 25905 RCC PRI =420
iy 2451, SORRREAER T2 AR S 254,
PIyg/> RCC i 245 5 A2 B

ARG EAT —E SRR, 98 A SCHRES ] 2y
H R A 2023 457 H 23 H, KAEE 3 fopr it
FEICHR; G SCHRIEAS Ry e SOk, B PN AH G SC
[ N o e R oW N L N T TR RS R 0 L e S
dE—2 50 Bk, BRI, SR ARER
RCC IR YT 259 (4 Tief 24 AL i) -8 75 A8 it 24 336 5 5
W BRFIERAIRIT AW A R 4k & P 25
M= H, JF& RCC 2548 s sl 2 0 L 25 ) 4 ik
7, AT E RCC HIAIT GRS, M
RCC LB AT 7 SR

B2

1 Siegel RL, Giaquinto AN, Jemal A. Cancer statistics,
2024[J]. CA Cancer J Clin, 2024, 74(1): 12-49. DOI:
10.3322/caac.21820.

2 Bray F, Laversanne M, Sung H, et al. Global cancer
statistics 2022: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries[J].
CA Cancer J Clin, 2024, 74(3): 229-263. DOI: 10.3322/
caac.21834.

3 Mousavi SE, Najafi M, Aslani A, et al. A population—
based study on incidence trends of kidney and renal pelvis
cancers in the United States over 2000—2020[J]. Sci Rep,
2024, 14(1): 11294. DOI: 10.1038/541598-024-61748-2.

4 WIWGERE R 45 2020 AR A ERERE AR S AET
ST [T]. FRAETRATIR A4 | 2023, 44(4): 575-580. [Hu
M, Fan JY, Zhou X, et al. Global incidence and mortality
of renal cell carcinoma in 2020[J]. Chinese Journal of

Epidemiology, 2023, 44(4): 575-580.] DOI: 10.3760/cma.

https://ywlxbx.whuznhmedj.com/

10

11

12

1293

j.en112338-20220624-00558.

Zhang L, Ye B, Chen Z, et al. Progress in the studies on
the molecular mechanisms associated with multidrug
resistance in cancers[J]. Acta Pharm Sin B, 2023, 13(3):
982-997. DOI: 10.1016/j.apsh.2022.10.002.

Yang J, Wang K, Yang Z. Treatment strategies for clear
cell renal cell carcinoma: past, present and future[J]. Front
Oncol, 2023, 13: 1133832. DOI: 10.3389/fonc.2023.
1133832.

Astore S, Baciarello G, Cerbone L, et al. Primary and
acquired resistance to first-line therapy for clear cell renal
cell carcinomalJ]. Cancer Drug Resist, 2023, 6(3): 517-
546. DOI: 10.20517/cdr.2023.33.

ks, KB L SRR, AL LT Web of Science 1)
o A 245 FE DN 21 2+ WIS i SCHR TR 204 (0], 20
P24k | 2023, 32(4): 391-403. [Ma JY, Zheng XY,
Zhang CZ, et al. Bibliometric analysis of genomics research
on immunosuppressive drugs based on Web of Science[]].
Chinese Journal of Pharmacoepidemiology, 2023, 32(4):
391-403.] DOI: 10.19960/j.issn.1005-0698.202304005.
CHE, O, KRS, A5 E IR X T
2 W B TR A1 2 RS BB SE T 5 B SCHIR T 82 7y
WD), 25WmmA s 2 L 2023, 32(9): 1059-1070. [An
HX, Zheng XY, Zhang CZ, et al. Bibliometric analysis of
genomics and adverse reactions research on targeted and
monoclonal antibody drugs for colorectal cancer{]]. Chinese
Journal of Pharmacoepidemiology, 2023, 32(9): 1059-
1070.] DOI: 10.19960/j.issn.1005-0698.202309013.

BN B . VOSviewer BT HLIR KR RUEE AR F
FE ] Al A3 4 4l 2 4l L 2022, 34(6): 61-71. [Li J,
Wei RB. A study on the current application and knowledge
base of VOSviewer[]J]. Journal of Library and Information
Science in Agriculture, 2022, 34(6): 61-71.] DOI:
10.13998/j.cnki.issn1002-1248.21-0843.

PREE , B SE , XIMPH , 55 . CiteSpace KR 1 A9 5
HRIBTHAE [1). BIF2AST | 2015, 33(2): 242-253. [Chen
Y, Chen CM, Liu ZY, et al. The methodological functions
of CiteSpace knowledge mapping[J]. Studies in Science
of Science, 2015, 33(2): 242-253.] DOI: 10.16192/j.cnki.
1003-2053.2015.02.0009.

Sweeney PL, Suri Y, Basu A, et al. Mechanisms of tyrosine
kinase inhibitor resistance in renal cell carcinomalJ].

Cancer Drug Resist, 2023, 6(4): 858-873. DOI: 10.20517/


https://pubmed.ncbi.nlm.nih.gov/38230766/
https://pubmed.ncbi.nlm.nih.gov/38572751/
https://pubmed.ncbi.nlm.nih.gov/38572751/
https://pubmed.ncbi.nlm.nih.gov/38760399/
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjQxMTA1MTcxMzA0Eg96aGx4YngyMDIzMDQwMDgaCHZmenBrbTFo
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjQxMTA1MTcxMzA0Eg96aGx4YngyMDIzMDQwMDgaCHZmenBrbTFo
https://pubmed.ncbi.nlm.nih.gov/36970215/
https://pubmed.ncbi.nlm.nih.gov/37025584/
https://pubmed.ncbi.nlm.nih.gov/37025584/
https://pubmed.ncbi.nlm.nih.gov/37842234/
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjQxMTA1MTcxMzA0EhF5d2x4Ynh6ejIwMjMwNDAwNRoIZnB0OGpuZmI%3D
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjQxMTA1MTcxMzA0EhF5d2x4Ynh6ejIwMjMwOTAxMxoIdDlpOG5ta20%3D
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjQxMTA1MTcxMzA0EhFueXRzcWJ4azIwMjIwNjAwNhoIcGxlcmhxOW4%3D
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjQxMTA1MTcxMzA0Eg5reHh5ajIwMTUwMjAwORoIc25jOGtqZmM%3D
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjQxMTA1MTcxMzA0Eg5reHh5ajIwMTUwMjAwORoIc25jOGtqZmM%3D
https://pubmed.ncbi.nlm.nih.gov/38239394/

13

14

15

16

17

18

19

20

1294

cdr.2023.89.

Murali R, Gopalakrishnan AV. Molecular insight into renal
cancer and latest therapeutic approaches to tackle it: an
updated review[J]. Med Oncol, 2023, 40(12): 355. DOI:
10.1007/s12032-023-02225-0.

Sharma R, Kadife E, Myers M, et al. Determinants
of resistance to VEGF-TKI and immune checkpoint
inhibitors in metastatic renal cell carcinoma[J]. ] Exp Clin
Cancer Res, 2021, 40(1): 186. DOL: 10.1186/513046-021—
01961-3

Bagchi S, Yuan R, Engleman EG. Immune checkpoint
inhibitors for the treatment of cancer: clinical impact
and mechanisms of response and resistance[J]. Annu
Rev Pathol, 2021, 16: 223-249. DOI: 10.1146/annurev—
pathol-042020-042741.

Passirani C, Vessieres A, La Regina G, et al. Modulating
undruggable targets to overcome cancer therapy
resistance[]]. Drug Resist Updat, 2022, 60: 100788. DOI:
10.1016/j.drup.2021.100788.

P S, BRI, sk, 55 . B 2540 e e A AT
TR W 98 I PRATF ST (D). I RS 3L
24 , 2024, 17(27): 178-181. [Li YM, Chen P, Zhang JF, et
al. Clinical research progress on targeted drug combined
with immune checkpoint inhibitors for the treatment of
advanced renal cell carcinoma[J]. Chinese Journal of
Clinical Rational Drug Use, 2024, 17(27): 178-181.] DOL:
10.15887/j.cnki.13-1389/r.2024.27.049.

Wang Y, Liu X, Gong L, et al. Mechanisms of sunitinib
resistance in renal cell carcinoma and associated
opportunities for therapeutics[J]. Br J Pharmacol, 2023,
180(23): 2937-2955. DOL: 10.1111/bph.16252.

Mikami S, Mizuno R, Kosaka T, et al. Significance of tumor
microenvironment in acquiring resistance to vascular
endothelial growth factor—tyrosine kinase inhibitor and
recent advance of systemic treatment of clear cell renal
cell carcinomalJ]. Pathol Int, 2020, 70(10): 712-723. DOI:
10.1111/pin.12984.

BER, TEMS, BEFIA, 55 . B BRI R
240 L T 245 1 B B 5 BOR (9. v R R 25 B2
2023, 39(11): 1652-1656. [Mu YH, Wang ZP, Cui LL, et
al. Current status of research on tumor microenvironment
regulation of tumor cell drug resistance[J]. The Chinese

Journal of Clinical Pharmacology, 2023, 39(11): 1652—

21

22

23

24

25

26

27

28

29

31

Chin J Pharmacoepidemiol, Nov. 2024, Vol. 33, No.11

1656.] DOI: 10.13699/j.cnki.1001-6821.2023.11.029.
Maacha S, Bhat A A, Jimenez L, et al. Extracellular
vesicles—mediated intercellular communication: roles
in the tumor microenvironment and anti—cancer drug
resistance[J]. Mol Cancer, 2019, 18(1): 55. DOI: 10.1186/
$12943-019-0965-7.

Dell'atti L, Bianchi N, Aguiari G. New therapeutic
interventions for kidney carcinoma: looking to the future[J].
Cancers (Basel), 2022, 14(15): 3616. DOI: 10.3390/
cancers14153616.

Jeong SU, Hwang HS, Park JM, et al. PD-L1 upregulation
by the mTOR pathway in VEGFR-TKI-resistant metastatic
clear cell renal cell carcinoma[J]. Cancer Res Treat, 2023,
55(1): 231-244. DOI: 10.4143/crt.2021.1526.

Takamori H, Yamasaki T, Kitadai R, et al. Development
of drugs targeting hypoxia—inducible factor against tumor
cells with VHL mutation: Story of 127 years[J]. Cancer Sci,
2023, 114(4): 1208-1217. DOI: 10.1111/cas.15728.
Mossmann D, Park S, Hall MN. mTOR signalling and
cellular metabolism are mutual determinants in cancer{J].
Nat Rev Cancer, 2018, 18(12): 744-757. DOI: 10.1038/
s41568-018-0074-8.

Donehower LA, Soussi T, Korkut A, et al. Integrated
analysis of TP53 gene and pathway alterations in the
cancer genome atlas[J]. Cell Rep, 2019, 28(5): 1370~1384.
e5. DOI: 10.1016/j.celrep.2019.07.001.

Miller DR, Thorburn A. Autophagy and organelle
homeostasis in cancer|J]. Dev Cell, 2021, 56(7): 906-918.
DOI: 10.1016/j.devcel.2021.02.010.

Gocher AM, Workman CJ, Vignali DA. Interferon—y:
teammate or opponent in the tumour microenvironment?[J].
Nat Rev Immunol, 2022, 22(3): 158-172. DOI: 10.1038/
s41577-021-00566-3.

Routy B, Le Chatelier E, Derosa L, et al. Gut microbiome
influences efficacy of PD—1-based immunotherapy against
epithelial tumors[J]. Science, 2018, 359(6371): 91-97.
DOI: 10.1126/science.aan3706.

Beltra JC, Manne S, Abdel-Hakeem MS, et al.
Developmental relationships of four exhausted CD8+ T cell
subsets reveals underlying transcriptional and epigenetic
landscape control mechanisms[J]. Immunity, 2020, 52(5):
825-841. 8. DOI: 10.1016/j.immuni.2020.04.014.

Vitale I, Shema E, Loi S, et al. Intratumoral heterogeneity

https://ywlxbx.whuznhmedj.com/


https://pubmed.ncbi.nlm.nih.gov/38239394/
https://pubmed.ncbi.nlm.nih.gov/37955787/
https://pubmed.ncbi.nlm.nih.gov/34099013/
https://pubmed.ncbi.nlm.nih.gov/34099013/
https://pubmed.ncbi.nlm.nih.gov/33197221/
https://pubmed.ncbi.nlm.nih.gov/33197221/
https://pubmed.ncbi.nlm.nih.gov/35168144/
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjQxMTA1MTcxMzA0EhFsY2hseXl6ejIwMjQyNzA0ORoIOG9veGRydXU%3D
https://pubmed.ncbi.nlm.nih.gov/37740648/
https://pubmed.ncbi.nlm.nih.gov/32652869/
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjQxMTA1MTcxMzA0EhJ6Z2xjeWx4enoyMDIzMTEwMjkaCGFvZG81Mmty
https://pubmed.ncbi.nlm.nih.gov/30925923/
https://pubmed.ncbi.nlm.nih.gov/30925923/
https://pubmed.ncbi.nlm.nih.gov/35892875/
https://pubmed.ncbi.nlm.nih.gov/35892875/
https://pubmed.ncbi.nlm.nih.gov/35240013/
https://pubmed.ncbi.nlm.nih.gov/36650918/
https://pubmed.ncbi.nlm.nih.gov/30425336/
https://pubmed.ncbi.nlm.nih.gov/30425336/
https://pubmed.ncbi.nlm.nih.gov/31365877/
https://pubmed.ncbi.nlm.nih.gov/33689692/
https://pubmed.ncbi.nlm.nih.gov/34155388/
https://pubmed.ncbi.nlm.nih.gov/34155388/
https://pubmed.ncbi.nlm.nih.gov/29097494/
https://pubmed.ncbi.nlm.nih.gov/32396847/

HYRITRFESRE 2024 £11 HE 3355 114

32

33

34

in cancer progression and response to immunotherapy[J].
Nat Med, 2021, 27(2): 212-224. DOI: 10.1038/s41591—
021-01233-9.

Bukowski K, Keiuk M, Kontek R. Mechanisms of multidrug
resistance in cancer chemotherapy|J]. Int J Mol Sci, 2020,
21(9): 3233. DOI: 10.3390/ijms21093233.

Rocha CRR, Silva MM, Quinet A, et al. DNA repair
pathways and cisplatin resistance: an intimate
relationship[J]. Clinics (San Paulo), 2018, 73(suppl 1):
e478s. DOI: 10.6061/clinics/2018/e478s.

Li Y, Steppi A, Zhou Y, et al. Tumoral expression of drug
and xenobiotic metabolizing enzymes in breast cancer

patients of different ethnicities with implications to

https://ywlxbx.whuznhmedj.com/

35

36

1295

personalized medicine[J]. Sci Rep, 2017, 7(1): 4747. DOL:
10.1038/s41598-017-04250-2.

Vasan N, Baselga J, Hyman DM. A view on drug resistance
in cancer|]J]. Nature, 2019, 575(7782): 299-309. DOLI:
10.1038/s41586-019-1730-1.

Ippolito MR, Martis V, Martin S, et al. Gene copy-—
number changes and chromosomal instability induced
by aneuploidy confer resistance to chemotherapy[J].
Dev Cell, 2021, 56(17): 2440-2454. e6. DOI: 10.1016/
j-devcel.2021.07.006.

ks H: 20244507 A 18 B &EIHW: 202445 11 H 05 H
AR EErG L7


https://pubmed.ncbi.nlm.nih.gov/33574607/
https://pubmed.ncbi.nlm.nih.gov/33574607/
https://pubmed.ncbi.nlm.nih.gov/32370233/
https://pubmed.ncbi.nlm.nih.gov/30208165/
https://pubmed.ncbi.nlm.nih.gov/28684774/
https://pubmed.ncbi.nlm.nih.gov/31723286/
https://pubmed.ncbi.nlm.nih.gov/34352223/
https://pubmed.ncbi.nlm.nih.gov/34352223/

