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Research progress on the role of miRNA in chronic
rhinosinusitis with nasal polyps
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Abstract; Chronic rhinosinusitis with nasal polyps ( CRSWNP) is a common disease in otorhinolaryngology . The
pathogenesis of CRSwNP is still fully unclear. CRSwNP is characterized by highly heterogeneous chronic inflammation of
nasal cavity and sinus mucosa. Inflammatory changes have been widely regarded as the pathogenesis of CRSwNP.
However, it is complex for the inflammatory regulatory network. Of which contain in their upstream factors, and it is not
still understand to be involved in the inflammatory state of CRSWNP. Recent studies have found that microRNA ( miRNA)
plays an important role in regulating the pathogenesis of CRSWNP. It may be involved in the process of the disease by
means of epigenetic inheritance. This paper focuses on the possible role of miRNA in CRSwWNP, especially its potential role
in inflammatory environment changes, including its expression pattern, function and potential clinical application. We
summarized the research progress of miRNA on inflammatory and non-inflammatory mechanisms of CRSwNP, which
provided a theoretical basis for further research.

Keywords : Chronic rhinosinusitis with nasal polyps; Inflammatory; miRNA; ceRNA; Epigenetics

184 852 48 ( chronic rhinosinusitis, CRS) J&—fifr nasal polyps, CRSsNP) PiFpZsBl, H i CRSwNP
SRR 12 J8 ) S s RS SE A RE VR , GRS AR R E HL A P &2 2%, A% CRSs-
AR g B E BT PRSENOR B K SkITRMOR L T NP R E NS RE . RECH TSI
Oy Mg e B sE S L B A (CRS with nasal polyps, PRI ARRHLHIIEAT THRR , HIHBAER 73711
CRSwNP) FU1g 1% 5552 % A FF & B P (CRS without i3RI HE . SRR 5 U B IA g s CRSwNP

FEATE DU RHET B SRR (EREHE R (2022YFS0067) 5 HLFRHE 2 b g mi Ak 4 (ZYGX2019)110)
B—EHERN AW, o R AT AL BRI,
EEEE T RA, Email :63381970@ qq. com

- 37 .



r ] - 5 AR TR AR A 3

30 %

WE ZE A SR TR PR 45 52 2%, H A R 58 4
{E7 CRSWNP (9 RAEHLHI . BFFE N B3 & B/ M
BAZ IR microRNA (miRNA) 762 B Hh & 45 46
LRI EAE A, A5 CRSWNP, miRNA 2 —38 K&
295 22 M MRIAEGIS RNA 737, fgfg it 5
FUIELA A fr i RNA (mRNA) £545, M if 72 35 [H] 1Y
Fiko FoHiFsE Y], miRNA 7 CRSWNP Hrn fEZ
HIRATE I, WAE BEAG I K A A fg o ARZRiR
Hi %t miRNA 75 CRSWNP Je i v 18 1 F B LA 9
JEHATERG AT, DI N80 B2 W RNG I 7 B At
BT

1 RAEERTE CRSWNP frE R E M

CRSWNP &t — 7 Z2 PR 3R R , H &M HIL ]
A HEA S B, BAT MR e ], HR
SELE P B 2R ] & 245 28k A ], S R
T2 i S Xy T LA BB 7 A S S i 2
CRSWNP [RI%2055 ' o J0E PR -1 FH A J A 22, 1
WRREEGE . EMRAMREA, BN R
(interleukin , TL) ZEJ% | Hi i Ak J5 bk £ 200 Jfd A= 703K
1 784 [ A 9 EE0 200 6 e BB IR 8 R I i B
PESET PR T BB A0 B T4 3%y 45 2 e
25T CRSWNP [y R Pk 2447, fH 3 2 S AR AR G
MRS M Bk Z 056 %, 25 B B9 9 0E B )R 3had B2 A7)
SRANTE T o
L1 JETE CRSWNP S5 1) e A HL il

AT IR 24 LA i W R 1 CRSwNP # &k
B I T SR 1 e -[8] 52 % AL ( epithelial-mes-
enchymal transition, EMT) '*) | 1fj % i Pl 71 -3 1%
IL-4/{5 556 5 7 %% 5805 T 6 (signal transducer
and activator of transcriptin 6 ,STAT6 ) /T4t & JH5 &
“F 4 (interferon regulatory factor 4, IRF4) & #%iF ] =
57 EMT 1%, Chen %7 (] T 9208 1 3R 44 i
2T ST S e R e B 5508
DRI T 5 SRR STAT6 | IRFA F1 EMT 45354
MERiE. KGR IEMAEERIES B RAH F
STAT6 il IRF4 ) mRNA J& 3 F 3R B 00 G4 18
F B, Mg MR & B b STAT6 Al IRF4 1) 3k
m TARREIR PR S B A, STAT6 il IRF4 S AD T 48 4E
2 CRSWNP 1) it #2 o 5T [ AEIESE TL-4 )
WG R NG R 40 By EMT $RE, EMT 7E 08
PR T 240 M H2 T B L PR 2 R PP AR FE SR, RETR T S
P IL-4 553 STAT6 {55 iR Emfe i 1 b K20

JHUFN LR IRFA (9 3R35 , 5 BR8N 51k S HE AT
DI EMT 9 33 B2 H-BH1E T CRSWNP (1) %%
BEXT A AE-EMT 530 CRSWNP % 55 iX — HIL il ,
FH N 53 3 i HoAth A B 5 PG LA T T I, B
1R EMT 5240 1 259 JE A= Mo A 2 o Ry 11
PR o e b —Ft B SRR Wi Tk,
BFEPLR B SE AL BT IR TR0 B2 R A T A
24, JUARRARBE L EMT A ML HAR S R S i ik bR
=P AT ] Wit/ B-catenin {5538 % , #F iG
T T N Bl b R ANMIA £ CRSWNP'
1.2 PLRZGWIEIT il IR CRSWNP [k
Bachert 25" (WFFEIEM] 1 TL-13 [Al4E & CRSw-
NP LI B SR S 0E 1o BR T LA MR B R
YERIPTLARYY CRSWNP A, Ji 351 i B[R] B o &
PURT DA 3E ik BH T TL- 4 Fi TL-13 E 177 33 97 CRSw-
NP0 S A A1) e BRI AT 3 Ao R I R 5 R
45 2 RURSEAR G, B 23R CRSWNP 19 H 1,
ARFFEN G AN Rl R BT IS 45 8
HF7E CRSWNP &35 H I VE . DL R 259 E 4R K
ST CRSWNP J897 25 1 i B 4. 2
A K RAE P F#E CRSWNP K95 H 1 F 55 LA B X iy
PIBTR 259 ] LLA o il CRSwNP, Y338 B T R AE
HLHIFE CRSWNP A H iR o

2 miRNA AR R E B F{2 3t CRSWNP B &

2.1 miRNA #fk

miRNA 4255 microRNA BN 16 ~23 /4~
AR Y 9 W SRR B TR 07 10 BARA S O
1 (E AR BIFE e BRI AT L) 22 5 31 SR J5 1 Ak ]
¥, BAtC &4 2 742 miRNA % & B,
miRNA {553l g AE Y2 WS B 2 o 17307,
{8 LI SR L T 2R

miRNA £ 1993 A #% Ambros A1 Ruvkun % 3,
TR B R H 14 EHE A Ik ir H 4 X —
Fi/NE) RNA 5 mRNA 1 3° i 4 T 58 4 B AME
FH, gETm 2 2O H 8 F IR, X R SR 5 Y
P X ERT 7 B ST, AR T &l
2l ML . 2000 AEAE ANAA N IRK BT miRNA
IAEAE 2001 4 BRAEAE W) [ AR A7 miRNA,
FIEARIA T IR, ¥ HOE (A 44 2 microR-
NA, 2002 4ERHFA 51 &3 T miRNA 5 A 295 5E A5
5, PR miRNA I 5% i g 0 JEE ok 1 ml g
H I miRNA fBIF 58 SO WG o I 9 o PR ot

- 38 .



AW, 45 - miRNA TR P 5352 58 FF BLRL P R B0 1 T B L o o e

FIRTSE e, 22 i) miRNA 2R 9 % A B 25 o
E

2.2 miRNA Z:5 CRSwNP 19 &Rk 3

UTEE4E miRNA 7 CRSWNP Hh TS B 14 22
miRNA 5HH5C RAEAL 7> 5 1Y mRNA KA R, A
5Pk & B miRNA 5 CRSwNP 4 P4 AH SC I 1Y 0T 52
Bk 2 BF9T W P miRNA S 484 A
BACHREER

BEAh, i CRSWNP [l RATE S A, 9 8 A BE T
— 46 miRNA 335K V- 5B ML, Xia 4 R
T CRSwNP AHEIE # A B & Zh B 1 i miR-125b
miR-155 #1 miR-146a ik E J}, M miR-92a, miR-
26b Fil miR-181b F21k F & (P <0.05) , EARHI2L 11
W25 RO [ B 22 5 4638 miRNA (1 8 bR 5L ] K
HEMEE R LUIEW] miRNA (1% 22 5 383K 7] GB1E
CRSwNP [ %9 3 R HEVE
2.3 miRNA 7] fE/E CRSwNP 40E F0s ) L 1iF

miRNA 520 CRSWNP HJ3ESE 78 2 o, BFFE A Bt

— 3T T 45 ¢ miRNA BUBHLE ST, A £

AIRITSE A G A vh 22 5 3R K ) miRNA 5 58 4iE 1Y) 58
FUOCHR , miRNA M5 0 1 5 266 R5€ 1) 24 e 345 5 1
b B AL G B L B . Xia 4512015 4F:
BT S 5 R PEA G miRNA K& A,
4 miR-21-5p .miR-155 I miR-19a 2" miRNA ff
FRIKAE B o R T R BB R 9, i B
miR-200 Z % ) 2 15 KT F 9 o Basu 457
TESNEM PR BB R R T miRNA X F R AE
MR SCBEAE T s 72 B B R BB EESE N B
IR T miRNA 520 S8 E Y (9 B HIE SR o K
miRNA {ER TS CRSWNP 5 PEALH] Bl 4 &
AR UESRE SCHF

Mimmi %[211 BT 5% 26 B hsa-mir-25-3p A hsa-
mir-185-5p (has 4 A K455 ) 8 3o 5400 1L-4 1L-13
ERAEH FHEM 25 T CRSWNP (1 & 95, Wk
B miR21-5p 2 5 7 1133 ({5 5165, &
CRSWNP B3 BB 2 B AAE . Il K 2F 1Y
— IR T GSET2713 B4 & i wF 58 3 1 Il /8 58
7k & & i fiff 2 ( angiotensin converting enzyme 2,
ACE2) 54 F T4 E v . IL-4 IL-5 IL-13 1L-
25 IL-33 Z [ pyAH e M. BFoE N Dl Ay i
Ji - & [ 5 AH 5 AF i ( protein-protein interaction,
PPT) (9% , I fuff FH1 0 240 Jf 248 84 550 3 P A GSET2713
B R AR .l miRNA 45 [0 2% 55
KT Hm ACE2 B9 miR-200B ,miR-200C ,miR-429

7£ CRSwNP g 4E?!

52 2R W, miR-21 3@ i #) | PTEN & [ 19 %
ﬁ,ﬁﬁiﬁéﬂiﬂ@lﬁ’ﬁ‘?ﬁ%ﬂﬁﬁ,Mﬁﬁ;}'ﬁTw%ﬂ%
9 S S I AN AL 4008 R ek 722 L miR-155 U3 5
VAT T8 H kB (nuclear factor kappa-B, NF-kB)
ES BT, 25 T RO RN R
Ah, miR-200 ZZ % 11~ I AT BE 3 30 1 57 40 it i % 1k
TR A2
2.4 HEAFMEE TR TR B UE miRNA 1) 58
PRI

AN I ST 482 7R miRNA AT fEJ& CRSwNP
PAER) IR LA IPRNT o X — IS Wid vl LA i 2E £ ™)
WP X B ARR B R EAE, R F AR
Bl e — 2 ) X 3 T ) miRNA BB 5 H AR 1
mRNA3’ mRNAS5 " 3 (1) B35 XA 7 AH BAR & —
A FIIESE o PR 7%, miRNA FEELE b &
1525 RNA FHEER . BRI miRNA 40
FUAR R AE PR 1) BRI AL 1R JEAT L B f# mRNA3” |
mRNAS’ vl F2 . BRI AR A5 P mirWALK 7] )
T Hh 7E CRSwNP & 35 i S B 48 0 Rl 1L-4 fi
miRNA ,

3 miRNA 5 CRSwNP & iy E b4l

Zhang 27 BE5E % B miRNA 76 Hh 4 40 i K%
IRy 200 1 35 1 ) CRSwNP 41 47 v (it 32 55 0 22
5,30 miRNA BRI 1 R0E 7 I /E 3
AN—E S W4 CRSWNP &5 1R St AE . B I
XPUESE B3, 256 miRNA 520 A= W)l AR AL 1 2
ﬁéﬂc miRNA il i 3 R PEHL K] 0 CRSWNP (1) % 9%

BEEAER) o MR RNA (circular RNA) #3877 miR-
NA j%ngzm@;ﬁw (8 53 J R A O X, v
PEJEHE miRNA RN U5 55 4 RNA (1) E 2058 N 2T,
A IE 4 2 B miRNA 7] 883l 5 3 Fp oy X5 5
CRSWNP 9 %95 ™ o L5 B2 W e R 1 a4
miRNA  K4£3E 4% RNA (long non-coding RNA | In-
cRINA) 7 PN fRAH H 52 10 B P9 U 5 4 RNA AL 6 55
£ CRSWNP bl il oo Li 25700 0 5k 7
598 4~ miRNA-mRNA il 70 4~ IncRNA-miRNA ff)
ceRNA [ %%, i i 56 R & 45 70 i, B 4 CRSwNP
H11 ceRNA LI PEAT T 4 PFA, o Zhou 257 i ]
TCB R IS i 1 55 CRSWNP 3R TR0 AH 3G (14 AiX 411
R AT M Y IncRNA-miRNA B AR5
CRSWNP PR HL A 5o X iX 28 miRNA 4L

-39 .



r ] - 5 AR TR AR A 3

30 %

FIHIBFFE N Fo 48 7% CRSWNP 1 & 05 28 3o S (L o
ZER.

Brar 55 ({75 W1 , 00388 1 27 () 0 4 5 5

(A1) DNA H 34k 2 JE 2wt RNA B94E A AT RE & R 1%
CRSWNP &Ik Z R IR . A3 W 5E W] CRSwNP
I BE AR B4 2 (8] ) 3 A Y S Ak A e 22 Y
TE CRSwNP fiff5¢ v & B IL-5 (Y3535 0] L 3a o {1 Y
FeAbmisg i, HARFFE W miR-155 % F IL-5 1Y
FEALAT R L IR I miRNA. 38 3 5 00

juieibprEaw A l]

=
K 5

i) CRSwNP [ & i s A A]

REMY .

miRNA 5 — M e ) A AR & W, RA 1

CRSwNP {2 W Rf 7 (i R LT AT o e Ah i
i P miRNA f933k, aTREA B TIF A8 (19 CRSw-
NP A7 A , Al A miRNA A5 0Ly sl 301 i 550 ok 3
T IRAE R R EUEE i e

4

MRRE

2z A, B AR miRNA B 8HESZ 5 CRSWNP i

R R AT R AR BRI A IR AR R . 2
— 7 miRNA 7£ CRSWNP A 4 7 FE 5 S AT O
(15 B , R — BT IR TR o

S 30k :

(1]

Fokkens WJ, Lund V], Hopkins C, et al. European position pa-
per on thinosinusitis and nasal polyps 2020[ J]. Rhinology, 2020,
58(Suppl $29) ;1 —464.

T BRI S AR A S B2 BB, A B
H B AR SR o 2 B R E 20, T [ AE L B 5B RIS T
I (2018) [T]. e B GG Sk AR A, 2019, 54

(2) :81 - 100.
e, B, TR NS R P IncRNA-miRNA-mRNA

P25 e S AR SCRR P A R SE T B R A AT [T ]
WA A5 AR A5 75,2023 ,29(3) 154 - 63.

Kim B, Rothenberg ME, Sun X, et al. Neuroimmune interplay
during type 2 inflammation: Symptoms, mechanisms, and thera-
peutic targets in atopic diseases [ J]. J Allergy Clin Immunol,
42024,153(4) :879 —893.

ZhuZ, Lan J, Wei R, et al. Microbiome and Th cytokines associ-
ation in chronic rhinosinusitis with or without nasal polyp[ J]. La-
ryngoscope Investig Otolaryngol, 2023 ,8(2) :335 - 345.

Su H, Zhao Y. Eupatilin alleviates inflammation and epithelial-to-
mesenchymal transition in chronic rhinosinusitis with nasal polyps
by upregulating TFF1 and inhibiting the Wnt/B-catenin signaling
pathway [ J]. Histol Histopathol, 2024 ,39(3) :357 - 365.

. 40 -

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Chen J, Chen S, Gong G, et al . Inhibition of IL-4/STAT6/IRF4
signaling reduces the epithelial-mesenchymal transition in eosino-
philic chronic rhinosinusitis with nasal polyps[ J]. Int Immunop-
harmacol, 2023 ,121:110554.

Hu J, Liu Y, Pan Z, et al. Eupatilin ameliorates hepatic fibrosis
and hepatic stellate cell activation by suppressing 3-catenin/PAI-1
pathway[ J]. Int J Mol Sci, 2023,24(6) :5933.

Bachert C, Laidlaw TM, Cho SH, et al. Effect of dupilumab on
type 2 biomarkers in chronic rhinosinusitis with nasal polyps: SI-
NUS-52 study results[ J]. Ann Otol Rhinol Laryngol, 2023132
(12):1649 -1661.

2R PO TR, S5 R DL R HTIR TR ML S R A G
SRR L] A - S e U SR 2R A, 2022,28
(2):61 -66.

Ramirez-Jiménez F, Pavon-Romero GF, Velasquez-Rodriguez JM,
et al. Biologic therapies for asthma and allergic disease: Past,
present, and future[ J]. Pharmaceuticals ( Basel),2023,16(2) :
270.

Cui Y, Qi Y, Ding L, et al. miRNA dosage control in develop-
ment and human disease [ J]. Trends Cell Biol, 2024 ,34(1) ;31
—-47.

Mishra S, Yadav T, Rani V. Exploring miRNA based approaches
in cancer diagnostics and therapeutics[ J]. Crit Rev Oncol Hema-
tol, 2016,98 ;12 -23.

Peixoto P, Cartron PF, Serandour AA, et al. From 1957 to nowa-
days: A brief history of epigenetics[ J]. Int J Mol Sci, 2020,21
(20) .7571.

Xia G, Bao L, Gao W, et al. Differentially expressed mirna in in-
flammatory mucosa of chronic rhinosinusitis[ J ]. J Nanosci Nano-
technol, 2015,15(3) :2132 -2139.

Luan G, Wang M, Yuan J, et al. MicroRNA-21 - 5p promotes
mucosal type 2 inflammation via regulating GLP1R/IL-33 signaling
in chronic rhinosinusitis with nasal polyps[J]. J Allergy Clin Im-
munol, 2022,150(6) ;1460 - 1475.

Liu T, Sun Y, Bai W. The role of epigenetics in the chronic si-
nusitis with nasal polyp[ J]. Curr Allergy Asthma Rep, 2020,21
(1):1.

Wu Y, Sun K, Tu Y, et al. miR-200a-3p regulates epithelial-
mesenchymal transition and inflammation in chronic rhinosinusitis
with nasal polyps by targeting ZEB1 via ERK/p38 pathway [ ]J].
Int Forum Allergy Rhinol, 2024 ,14(1) .41 -56.

Basu P, Maier C, Averitt DL, et al. NLR family pyrin domain
containing 3 (NLRP3) inflammasomes and peripheral neuropathic
pain — Emphasis on microRNAs (miRNAs) as important regula-
tors[ J]. Eur J Pharmacol, 2023,955:175901.

Ibafiez-Cabellos JS, Pallardo FV, Garcia-Giménez JL., et al . Oxi-
dative stress and epigenetics: mirna involvement in rare autoim-
mune diseases[ J]. Antioxidants ( Basel) , 2023,12(4) :800.
Mimmi S, Lombardo N, Maisano D, et al. Spotlight on a short-
time treatment with the IL-4/1L-13 receptor blocker in patients
with CRSWNP: microRNAs modulations and preliminary clinical
evidence[ J]. Genes (Basel) , 2022,13(12) :2366.



AW, 45 - miRNA TER P 5

EPIS

B B I S ETRN ]

[22] Luan G, Wang M, Yuan J, et al. MicroRNA-21-5p promotes mu-
cosal type 2 inflammation via regulating GLP1R/IL-33 signaling in
chronic rhinosinusitis with nasal polyps[J]. J Allergy Clin Immu-
nol, 2022,150(6) ;1460 - 1475.

(23] BfEo, BT 50 MILEPE, 5. ACE2 fifg M S R AF R B A

ARk RREE AT [ 1], e B Sk SRR , 2022, 57
(6) :692 - 698.

[24] Li X, Li C, Zhu G, et al. TGF-B1 induces epithelial-mesenchy-
mal transition of chronic sinusitis with nasal polyps through micror-
na-21[J]. Int Arch Allergy Immunol, 2019,179(4) :304 -319.

[25] Silveira DA, Gupta S, da Cunha Jaeger M, et al. A logical model
of Ewing sarcoma cell epithelial-to-mesenchymal transition supports
the existence of hybrid cellular phenotypes[ J]. FEBS Lett, 2023,
597(19) :2446 —2460.

[26] Chen L, Heikkinen L., Wang C, et al. Trends in the development
of miRNA bioinformatics tools [ J ]. 2019, 20
(5):1836 - 1852.

[27] Wang Y, Li H, Liu X, et al. Three alternative splicing variants of

Brief Bioinform,

Loquacious play different roles in miRNA- and siRNA-mediated

RNAi pathways in Locusta migratoria[ J]. RNA Biol, 2023,20
(1):323 -333.

[28] Zhang YN, Cao PP, Zhang XH, et al. Expression of microRNA
machinery proteins in different types of chronic rhinosinusitis[ J].
Laryngoscope, 2012,122(12) :2621 -2627.

[29] Chen JC, Xing QL,

a ceRNA network and patterns of immune infiltration in chronic rh-

Yang HW, et al. Construction and analysis of

inosinusitis with nasal polyps: based on data mining and experi-
mental verification[ J]. Sei Rep, 2022,12(1) :9735.

[30] Li K, Liu FF. Analysis of competing endogenous RNA ( ceRNA )
crosstalk in eosinophilic chronic rhinosinusitis with nasal polyps

[J]. Int Forum Allergy Rhinol, 2022,12(12) ;1468 - 1479.

[31] Zhou X, Zhen X, Liu Y, et al. Identification of key modules, hub
genes, and noncoding rnas in chronic rhinosinusitis with nasal pol-
yps by weighted gene coexpression network analysis[ J]. Biomed
Res Int, 2020,2020.:6140728.

[32] Brar T, Marks L, Lal D. Insights into the epigenetics of chronic
rhinosinusitis with and without nasal polyps: a systematic review
[J]. Front Allergy, 2023 ,4:1165271.

[33] Park JH, Shin JM, Yang HW, et al. DNMTs are involved in TGF-
B1-induced epithelial-mesenchymal transitions in airway epithelial
cells[ J]. Int J Mol Sci, 2022,23(6) :3003.

[34] Liu T, Sun Y, Bai W. The Role of epigenetics in the chronic si-
nusitis with nasal polyp[J]. Curr Allergy Asthma Rep, 2020,21
(1)1

[35] Bachert C, Zhang L, Gevaert P. Current and future treatment op-
tions for adult chronic rhinosinusitis: Focus on nasal polyposis
[J]. J Allergy Clin Immunol, 2015,136(6) ;1431 —1440.

[36] Paparo L, Nocerino R, Bruno C, et al. Randomized controlled tri-
al on the influence of dietary intervention on epigenetic mecha-
nisms in children with cow’ s milk allergy: the EPICMA study

[J]. Sci Rep,2019,9(1) :2828.
(s B J51:2023 =09 21 ; M4 K :2024 —09 —09)

35| A A B, W RK. miRNA TEMS PR SR B A
FAE T B LTS BE R [ 7] o [ B R W FRR A1 P 2R 7, 202430
(5):37 -41.DOI:10. 11798/j. issn. 1007 —1520. 202423314

Cite this article as:SHI Mingjia, GU Qingjia. Research progress on
the role of miRNA in chronic rhinosinusitis with nasal polyps[J]. Chin
J Otorhinolaryngol Skull Base Surg, 2024,30(5) :37 —41. DOI. 10.
11798/j. issn. 1007 — 1520. 202423314

( EH55 36 1)

[10] Bauer DE, Mitchell CM, Strait KM, et al. Clinicopathologic fea-
tures and long-term outcomes of NUT midline carcinoma[ J]. Clin
Cancer Res,2012,18(20) :5773 -5779.

[11] Chau NG, Hurwitz S, Mitchell CM, et al. Intensive treatment and
survival outcomes in NUT midline carcinoma of the head and neck
[J]. Cancer,2016,122(23) :3632 - 3640.

[12] Giridhar P, Mallick S, Kashyap L, et al. Patterns of care and im-
pact of prognostic factors in the outcome of NUT midline carcinoma:
a systematic review and individual patient data analysis of 119 cases
[J]. Eur Arch Otorhinolaryngol ,2018,275(3) :815 - 821.

[13] French CA. Small-molecule targeting of BET proteins in cancer

- 41

[J]. Adv Cancer Res,2016,131:21 —58.
[14] French CA, Cheng ML, Hanna GJ, et al. Report of the first inter-
national symposium on NUT carcinoma [ J]. Clin Cancer Res,

2022,28(12) ;2493 -2505.
(Y H #7.2023 -07 -29)

A5 e Akl i, el R, 4. LB SR S AU R
LLT]. v B S AR 2R 7, 2024,30(5) :35 - 36,41
DOI:10. 11798/j. issn. 1007 — 1520. 202423243



