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Research progress on blood markers and endotypes
classification of chronic rhinosinusitis
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Abstract;: With the development of the endotypes classification and blood markers of chronic rhinosinusitis( CRS) ,
the treatment of CRS has ushered in the era of precision medicine. This paper summarizes the endotypes classification of
CRS, and the relationship between CRS endotypes types and blood markers. And the article focuses on the progress of the
current research for CRS blood markers led by type 2 inflammation blood markers in CRS. We hope to find blood markers

that are more suitable for clinical detection, which will lay the foundation for establishing the corresponding endotypes

classification of CRS. It will guide the better personalized treatment of CRS and evaluate the prognosis of CRS.

Keywords : Sinusitis; Type 2 inflammation; Cytokine; Biomarkers; Immune specific targeting

P8 PR EL5E 4% (chronic sinusitis, CRS) & &2 S5 2 IR
AR IR R i R 12 Ja], AR AR I PR R 30
g 25 KA B B A (chronic rhinosinusitis with
polyps , CRSWNP) FI18 4 & 58 R AAF & B A ( chronic
rhinosinusitis without polyps, CRSsNP) (1L AR i
ARG R P B9 , 53 R A B P B SO PR
Wit CRS 25, SR IX LU AR i R R 73 268 1) R BUA
REAR Sty Sz e PN A 4 S LT e R 38 V70 o 2 i g
PR R kg ML 8 P E B 3 2, DU PR S SRS T 1Y
CRS MHALIAYT o ASCEZE T HAT CRS F & NTE
T MR U AH BT 5 E JR , 300 28 3 RE HE B i
e Seb JE A REAR D0 , HL R BRE 2 e S M 4 1 b

Wy, S AHNLIY CRS 73 RUBRAEARE o
1 CRSHIRERSE

fid CRS AN[FAZHZUR AR I, CRS R IL A
RE RIS TG . Kim 25 % AR rERR A
YN E CRS AN R R YERL A0 MM CRS Z R B4k
JEV B T 48 ffd ( T-helper, Th) Th1/Th17 % 48 5 i
3, A H B RS IR R A i M CRS MR P Th2 7Y
RIETI A1, e ifF 5% & B0 CRS (5 5 s RE
Az M R 2= 520 < K SE CRS AR 3 = 22 & R L
7 Th2 A3 Rg R P b 2 g 3= 10, S 90 W0l 2224 Thl/

S UTH  FE R ARBARES I (81970864 ) 5 TP F AR R~ R A A ARSI H [ TLA(2018)2 55 FREERI I 5 — =
Besg AR Sk Bk f A 2R T H [2019 15 3 PCT T & 2 i i H (2015 HBRCO04 ) 5 1 AT B 22 52 5.1 H (estc2015jeyiBX0047 ) 5 25 PR TV

THZEHEZ5 H (ZY201702070)
H—EE R BB B,
EEVEE E K, Email  yychxh@ 163. com



BRI, A MRG0 3E RAR S N TETY 532 T i Wb 5 ) I e it J

Th17 IRA SR PR AR . LA, Tomas-
sen 255 1L BT B DT IE 0T 14 BRI A IR,
£3.4% - OREER MR A0 LA Th2 A A5 &8 s @b Mk
YA s A2 R A BT ;B Th17/Th22 bR ; @Thl 41 fifg
HF, 3 X 45 10 PR BRI PRAFAE R CRS 72,
K LRI CRSWNP [ Fb ] 55 1 Wity £EOG 2 A I 8 2=
o WM EE W 5 AACANI N TR EC TR
A ZREM: : OREER P RLAN I AT Th2 75 T 19 R AE 1 6
PEFEW) I AR s @ rp PR 20 AR R A0 IR
(3Th175% Th22 #KAREY ; DThl F3ic¥); Ok
AR -1 (TCF-B1) , FATHE 5 SCA & BY R E Fe
N IR S AT 50

CRS A AL AN , e v [ I oy 1 S
FEREBAEM . BT XA RO T 4 i i FE A 9k
A (ILC) 1% FR , 33 S0 20 A 5 1Y) B i L I 3 22 53
3 0BT AR IT LA IIL A, 1Y A e 5l 1 A B
HVEAIE AR E R, 2 5 A 24 - T-box B
PRI % 1 1) 2 5 s IR T-bet (( +) 955 1 41 ILCs
(ILC1 A1 NK ZH 1) . CD8 ( + ) ZH a5 T 44 fg
(Tel) F1 CD4 ( + ) Thl 4, F=4: v T &K (IFN-
v) 5 1L B i 32 BEAE A AR H 5 R S 4 vy v
PIRTREZEEM, S 50 S8 R R T
GATA-3( +)ILC2s Tc2 4 ffd A1 Th2 40l , ™= A= [ 4h
A 24 (10-4) IL-5 F1 IL-13 | 35 5 8 20 B P
PR 240 JE IV R T R A P AL, DL ™ A B A gk
TIT A0 A2 Jz 07 5 A 0 240 9 32 240 J0 4/ 200 T 0 L
WIRE, 2 59 E 24 4 RAR SR UL AZ R
vt( + ) ILC3s Tel7 40 A0 Th17 40, 7= 1L-17 .
TL-22 , W] 0% BRUA% A Wk 240 Bt 55 42 v PRk 240 P O 15
S RPN o AR S T A 2 G 8 SR
CRS [y NZERI R] 43 THY T RURD T AL, 6 PR 1 11
RIS 85 S ™ F A RREAR S S i & A R
20 P AR I S A W g A, DR O T R R AR
CRSwNP [l &A R Rl s E MR, X4 T ALY

Ik 1AV AEAEIG R T Resi A 2 s
2 CRS HEESMRIREY

H Al CRS NTEBL 73 S HR I 5 T 50 i 5 4H 41
AR EDIAR &Y, e B A AT R, A2
A ANEURE L L 117 38 48 Xof 0LV s 0 R e 3
P i) RS DN R S AN IX 73 CRS FR 7 5 Jis A AE A2 20 1Y
T3 XM R T 24 920 CRS ghAT N 7E R
I3 SR AR o

Jonstam 227 35 55 S-periostin A1 [fil ¥ 47 - P TeE
(S-IgE S-SE-TgE ) % Hi 4 £ 139 41 5Uh [y 1LS 70
SE-IgE, R T A58 0 Re 5 B 5 R U 458 T
CRS B MK HhrE S USRS B A B
PEo X AT RE S R 7 R AE a1l P 7~ 55 4 1 A6 R E 4
JL, SER P SAE PR AL AR 8 RE R S, e -3
o kL Ah B Hb J] 158 5 40 -5 20 i DR 5 v KO R
Ko —J7 S CRS G827 5 52 6 5 58 0E 1Y 1 4E 5
i, oy — 7 THI 3 8 R 2 8 1 AR M IR 3 ok I 7 B AR
MU R A7 7 AR kL, il bR <3 A ) — <
CRS .25 RIKWE Wi 5545 FE . I, WFSE CRS 3%
4 IV AR A PR 335 , AMCAT S il iE CRS 1298 SR g
SRS T AT B F & PR T 18 M A R MR
PR UM T P . FRATTHE CRS AH G ML bR 75
Wy TR A TR A 3 28, L& 1,

2.1 T BYSRAE SO ML bR 4

IT B R KEAE CRSWNP 1) & A e v e B 24
M, 5 EEEMERIRAR ERNERRMEL
PO IO P ok e R S 3 I S AR OGO T A
SEF A ILC2 . Th2 fil Te2 2534 1L-4 1L-5,
IL-13,IL-4 F1 IL-13, o] il 3% B 4 i ™= A4 IgE Prik.
PRI, - SHIX 0 T RS SAE 1 VAR 75 7R i K | H.
AEEE L.

#1 CRS WIS

NES

4

EiliSER

I TR G S 1 L s i )

R 1 B SEAE S0, MLIRAT 4

TSGR AE LI IV 5 0 Th ILC1s . Tel 4l
T Y S 57 IR 2 ) L.C3s . Tel7 . Th17 4l Treg 4
FoAth i AR &4 rRpRL 4 NLR

Th2 TLC2s T2 W R Pk 20 il

IL-4 \IL-5 \IL-6 \IL-9 \IL-13 IL-25 \IL-33 \IgE |
HIEZE eotaxin-3 \HCGP-39

IFN-y B 5w

IL-17 JL-22 . TNF-a

IL-8 IL-21 (CRP [T [ FFE R 5 =0 E-4
HEER I M L 1-3-8-D #i K . VEGF .GM-CSF

0 : eotaxin-3 (FE R VIR A UL 7--3) 5 HCGP-39 ( AZREHEE H-39) 5 Treg (I T 40ML) 5 TNF-oo(MRIRIEI 1-) 5 NLR(H
PRI S A2 L) 5 CRP(C AR ) 5 VEGF (UL A B A A= K B ) 5 GM-CSF Ol 2 i - 5 Wi e g 41 R I 1) .

- 339 -



o [ - G A TR AR A 3

5526 %

2.1.1 aix% IL-41Fk Th2 iR F7E< A
TR N v A AR T, WF5E & BE CRS & IffL
% IL-4 T30, {876 CRSWNP il CRSsNP 2 6] G
BEPEZES™ . Honma % HF58 & B, A5 5 B P
D 1) TL-5 7K S 8 PR 41 i 3 F400nT R 5 3L
T TL-5 7K S i 6% TR 1 e 240 B 355 [ 26
REAIG . TL-6 8 2 M S oA Bk 590K Al 2y
A, IL-6 /KF-1E % B A FI A S M 1 S, (3R 56
IKAF-3 s ol 23 5 | A A RE 1 & A 5 [l TL-6 L
A FHER GE R T IRE , READ I Thl 5 S8 T 40
. Treg) BRI 43 Ak -0 1 S 088 S B2 o A EL i B
#E, CRSWNP 3 1035 1L-13 A&l T
I TL-13 Z) {53 & i, B I3 1L-13
AR CRS F & ARG R B P45 . 1L 1L-25 7K
RE S e |- SGE RAETE L HAE CRS & i 5
RETRMERLAN LA P EIVE T ; IRl 23 A CRS 5 421
A IL-25 K BBFSE &30, CRSWNP (835 [ I i
11-25 7K S B S5 3860, 17 135 =P 4 1L-33 7E CRSwNP
B RIBREE

2.1.2 MX@peirEy  REIRYERINMEIE LR
PR AN, E A AR PR S I 0 T 0] k4L
JRE5% 43T (MHC T1) |, % #4052 40 i e
e A/ LG TR P 4 A5 DA Ay 2 W TR 24
P CRSWNP [ 9B AE TR PR -2 5 ] FH A ] I g R 1
A2 5 S e 5 s 2 2 W R R 4 L ) 9 T
Ji. Th2 # 7€ CRSWNP B & R DI REHY 58, A WF X &
BLMIERACE 19 TL-4 5 CRSWNP ot Th2 Jsz Ji B 17
Hms IS ILC2 AT B 1T R A0 R 7, (H 7
CRSwNP F835 1 B A HE 1) A1 J& i o o D BRI 22
ST RS VE F AT BEALBR TR, He i e
F B A Ff e — 2558

2.1.3 Ak @B F47E4%  Yamada %5 RHF
F¢ & BRRE TR R A0 i 44 £k ] 73 (eotaxin-3 ) 19 I 3
IR 155 W T PR 40 i 26 B2 W 1 CRS R b i
ETHE XL M2 eotaxin-3 /KPR B i CRS
BE B S B RSP ) Th2 BURTER Y . A
W58 & BTG 1gE K FAEVE R CRS h B & & T
JErREmR M CRS,7E 4 & CRSwWNP [ & h i TR A
% CRSwNP ") Nabavi 28 f9BF 5% & # CRSw-
NP 4 20 (14 H 3 M0 X T B0 4 IR 12 Wiy 1Y) S8 5 R
W, HA TS A I I TgE . H B3R i 17 Th2 #Y
PRE LIV, BE SN B 18, PR A= B - 568 1) g 1 o 41 A
T | ERE R PR 4 T ) CRSWNP'™ s 38 4 9% & 31
I35 BRI AT S0 S 5 P H Y TL-5 K R B,

R R A R S R T A LS R R Mk 4
AT LA LT 45— A DU DA i v o I
NEHCE B -39 (HCGP-39 ) [ Rk KV TE B IR
BiZ A E CRSWNP % b il E HA 12 7 i 30
Kariya 25" BF5E % BL CRS H 4 U L I 385 o i
JARIEH -0 (TNF-o0) % 5 2 H F+ i, H CRSWNP
SBE MM TNF-o /KP4 CRSsNP £ 25 T 5y, A1)
NN AT R ek S B T U B R 2
2.2 11 BSERE S 0 I AR 25

Ak 11 R GAE SN A 45 1 RN T R SEAE S, He
MR & PITE CRS K AL Hht foke sz 2 F 4L,
2.2.1 afFE  IL-17 WIEACE XL B R
TE— RPN A AN, W5 R B IL-17 W] fig il
NS R RVE S R SN ISNEO - A 11 B 47
YLl CRSWNP S L7 iy TL-17 I 2 5 T HAth 20
M T IL-17 [ 7F i ] REBUR B 22 i B
2.2.2 AEmipir Lty Tel Zd[E CRSWNP H
FAMA ML EE Te 4H0IAE , K35 9008 & J
4752, Th17 fE i [E CRSWNP H % I 1R PR 41 i
SENE 55 AF W TR 1 L 240 JfL R A1 ] i 3 3R 1A 1
58 [AlA, Treg MR IE AT REMEHE T 5 B N I & A
R THMA ML, 58 P AL AR AR A W
1) Th17/Treg JeAf**
2.2.3 AMEx@miR T4 EYH  FN-y KFELE
CRSwNP 5 I e A HE LS o0 B 35 22 5, (B 7E
B =) DG AR AN T 52 B8 38 v R KO B, B R
CRSwNP & £ I Bu] w] DT AR 0 28 7k 0 10 3R 40 952 s
(aspirin-exacerbated respiratory disease, AERD ) [ fiii
MFEHR"S o B TE CRSSNP S8 I 3 H 9 7K 155
F CRSwNP'™! e 4 45 5 3V Jy Thi
S AR 4 o
2.3 HAhimgbrEy
2.3.1 aaFE IBITATME R MA - T-8
M o K 2 HHE  CRSWNP B FARE MR
SR A BNk B B A R I BIAE B . Chao
2173 1 52 B TL-21 £ CRS B 7w, Il
i AR PES BT & B CRS Y™ B AR B 5 03 IL-21 /K
- fe BEARDG , #8713 TL-21 7E S CRS g i ™ 5
FREEE A — @ I R A
2.3.2 AmaxkmpeirE  PHERANIEAE CRS B
AP I A KO S8 2 T R, RS e IR PR A i R
CRS M-I A bR AR, 7T RETE A S8 S - 1
AT T BRI ™ I PR AR 5 i
EAifEZ L (NLR) )1z 1A hy J& CRSwNP i35 R

- 340 -



BRI, A MRG0 3E RAR S N TETY 532 T i Wb 5 ) I e it J

%3 19

Ja B RIS fER R R . AERERR IR 4% CRSw-
NP (% AR5 M35 NLR /KF B 2 R
2.3.3 HihigAEd C RMEE(CRP)1E
CRS HHHIFFE H 22 FAE 42 B 905 I 9 AR HE 4,
T AE RS 1563 B AR K P 28 52 1 1 S0 8
CRP(hs-CRP) £ 56 2% B 51 ok 7 0, ] A5 0 HE AR K P
(0.1 ~10mg/L) ¥ CRP ¥ i , £ Wf 5¢ & 3L CRSwNP
BE R hs-CRP B B & T e A BE . Karatas
SV S BLMLYY 3 KT 16 CRSWNP g%
B MR PR A E KT AT BERZ I CRS (84 5L
IR B, Bilici 45 W 5% S BRI 35 445 2 J5 ( pro-
calcitonin, PCT) 7K -7E CRS £E B A B & MATE R B
W A 225, AT PCT T REA B T8
RN BRYLAE CRS AR AOMEH . i M =M E-4
B BUAE BT =) VE bk 3 iy CRSWNP s Th s ™ o
TR 1 (HMGB) 7€ CRS (834 I H 1 7K F
T R AR, vk BB T 1 1 9 3 v
Divekar 45" 5@ i M35 4R AS I 4% 3 & BRI 375 7 11
I N R A A R 7 (VEGF) FURL A1 A — B4
JiL4E 7% Hil3 H F (GM-CSF) 7 CRS 2tk R AE K
BT, PR I35 TH ) VEGE F1 GM-CSF 7K ~F- 1]
W R BB HE R AN VEGF 7 5 5 1Y)
RESE R kK EFREEIEH, M GM-CSF Al g2 5
Th2 RY 5 40 A Y 55 5 A o

3 ET CRS AEEIMIBAERTT

TR 12 M 5 52 A2 W R YT HE R ) AR
AL P AL R S AT T 4026, AR 4326 AN ]
MR o MALLEIT T R AN RERS I CRS HUHE
ARET, NFERE S RIS MG TT R B R AT
IR 56, a0 TgE I8 2 3 & B & JF ™ 5 B iy 11
CRSwNP £ 3512257 74 T 2 BAHT ( omalizumab ) 455 1] 2%
Mt I . S5 S 03I T A Ak T HE 1) TL4/13 1
Dupilumab 7£ CRSwNP 1, 3¢ Bt B AR 174 0 3 2%
SRUTAE A AE P TR DT I, X 11
CRSwNP f83#5 2R I B4 5 52 R R B IR 1Y JE8T
JRBN” I7 ¥k, BRI R R AR R R R H
IEARONIIRG A7/ E A I REPAGIVE R ol NN
T 52 R SR 67 2 1y 6 [ A, A 07 250 B ot BORL
Wi 5 i — 2D i R I

4 NESRE

AN 2R BB CRS H: 2 IR 41 40 B 9 A7 A 72

[SARL

St o CRS WAERLZ i A WIpR S W) ERSE , 1K LE 4R
BYITE ML P 2R AL B2 BINLIARS 4 B RS
HAERRIRI . X TR A 2% 1) S SRR
e ] — 46 5 L R IR 2 rp 3 38 7K~ w8 EAH 5C B IfL
WhrE), EAFT CRS BYEAMAIAYT , Bl CRSWNP
R S S AR 2P A R IR T
NAERS AT Sz CRS {4935 B 550 IR B
REMW, B RE S A SRR U E Yk
Yy, MR FE AR AR AL T35 , P AR 1R
B N PESR AT ) W (4 T Ao LI YA 2 X
CRS A2 T i AS ), H AT SE B T 2 4R 2
FABE L B MR SR 5 58 ar
AR TURAR B 73 B R 48, HE e s ik CRS /9
INTER SRR, DUSE S 45 5 CRS Ik FO 15 ™ R B

AL RS TEIGYTIR T B TS T

SE 3k

(1] hfeB Bk UM ek il & A B L, p iR &

H B AN K SR S 2 BB A 2. T [ 1 40 S AR 18 T

VRYTHERE (2018) [J]. vl AR HE G5 WA s Sk S4B 2 75,2019 , 54

(2):81 -100.

[2] Kim DK, Kang SI, Kong IG, et al. Two-track medical treatment

strategy according to the clinical scoring system for chronic rhinosi-

nusitis| J |. Allergy Asthma Immunol Res,2018,10(5) ;490 —
502.

[3] Wang XD, Zhang N, Bo MY, et al. Diversity of TH cytokine pro-

files in patients with chronic rhinosinusitis: A multicenter study in

Europe, Asia, and Oceania[ J]. J Allergy Clin Immunol, 2016,

138(5) :1344 - 1353.

[4] Tomassen P, Vandeplas G, Van Zele T, et al. Inflammatory endo-

types of chronic rhinosinusitis based on cluster analysis of biomark-

ers[J]. J Allergy Clin Immunol,2016,137(5) ;1449 - 1456.

[5] Annunziato F, Romagnani C, Romagnani S. The 3 major types of

innate and adaptive cell-mediated effector immunity[ J]. J Allergy

Clin Immunol ,2015,135(3) :626 —635.

[6] Bachert C, Zhang N, Hellings PW, et al. Endotype-driven care

pathways in patients with chronic rhinosinusitis[ J]. J Allergy Clin

Immunol ,2018 ,141(5) :1543-1551.

[7] Jonstam K, Westman M, Holtappels G, et al. Serum periostin,

IgE, and SE-IgE can be used as biomarkers to identify moderate to

severe chronic rhinosinusitis with nasal polyps[ J]. J Allergy Clin

Immunol ,2017,140(6) :1705 — 1708.

[8] Nabavi M, Arshi S, Bahrami A, et al. Increased level of interleu-

kin-13, but not interleukin4 and interferon-y in chronic rhinosi-

nusitis with nasal polyps [ J]. Allergol Immunopathol, 2014, 42

(5) :465 -471.

[9] Honma A, Takagi D, Nakamaru Y, et al. Reduction of blood eo-

sinophil counts in eosinophilic chronic rhinosinusitis after surgery

- 341 -



o [ - G A TR AR A 3

5526 %

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[19]

[20]

[21]

[22]

[24]

[25]

[26]

[J]. J Laryngol Otol,2016,130(12) ;1147 - 1152.

Kimura A, Kishimoto T. IL-6: Regulator of Treg/Th17 balance
[J]. Eur J Immunol,2010,40(7) ;1830 - 1835.

Ozturan A, Eyigor H, Eyigor M, et al. The role of IL-25 and IL-
33 in chronic rhinosinusitis with or without nasal polyps[ J]. Eur
Arch Otorhinolaryngol ,2017,274 (1) ;283 - 288.

R4 X S OFAREIHTER SEMER - BSERA
FPERIWFFEIERE [T]. v [ 5 WA W 5T APk A 5, 2018, 24
(3):292 -296.

FGE, JE I 2R, 4. S v FORL AR LG T R A 5
SERMLEADEFRRIMEM T, A5 5k 540
Zi8:,2013,48(1) 1650 - 653.

Rai G, Ansari MA, Dar SA, et al. Serum cytokine profile in pa-
tients with chronic rhinosinusitis with nasal polyposis infected by
aspergillus flavus[ J]. Ann Lab Med,2018,38(2) ;125 —131.
Poposki JA, Klingler Al, Tan BK, et al. Group 2 innate lymphoid
cells are elevated and activated in chronic rhinosinusitis with nasal
polyps[J]. Immun Inflamm Dis,2017,5(3) :233 —243.

Yamada T, Miyabe Y, Ueki S, et al. Eotaxin-3 as a plasma bio-
marker for mucosal eosinophil infiltration in chronic rhinosinusitis
[J]. Front Immunol,2019,10.74.

IRER, 8,20, 25 MR S SR S BN A S RAEAR S
IR BRIA S5 S % g BB [T ] o 12 E S e 3k 35 4
BlZe,2019,54(3) 174 - 180.

Xu M, Zhang WW, Chen DS, et al. Diagnostic significance of se-
rum periostin in eosinophilic chronic sinusitis with nasal polyps
[J]. Acta Otolaryngol ,2018 ,138(4) ;387 -391.

Gu ZW, Jin MI, Cao ZW. Role of Eotaxin-3 in Chronic Rhinosi-
nusitis with Nasal Polyps[ J]. Otolaryngol Head Neck Surg,2011,
145(2) :324 -326.

Chupp GL, Lee CG, Jarjour N, et al. A chitinase-like protein in
the lung and circulation of patients with severe asthma[ J]. N Engl
J Med ,2007,357(20) ;2016 —2027.

Kariya S. Relationship between chronic rhinosinusitis and lower
airway diseases; An extensive review[ J]. World J Otorhinolaryn-
20l,2015,5(2) :44.

Jiang XD, Li GY, Li L, et al. The characterization of IL-17A ex-
pression in patients with chronic rhinosinusitis with nasal polyps
[J]. Am J Rhinol Allergy,2011,25(5) :171 —175.

Ma J, Shi LL, Deng YK, et al. CD8* T cells with distinct cyto-
kine-producing features and low cytotoxic activity in eosinophilic
and non-eosinophilic chronic rhinosinusitis with nasal polyps[J].
Clin Exp Allergy,2016,46(9) ;1162 —1175.

Shen Y, Tang XY, Yang YC, et al. Impaired Balance of Th17/
Treg in Patients with Nasal Polyposis [ J]. Scand J Immunol,
2011,74(2) ;176 - 185.

Tsybikov NN, Egorova EV, Kuznik BI, et al. Biomarker assess-
ment in chronic rhinitis and chronic rhinosinusitis; Endothelin-1,
TARC/CCL17, neopterin, and alpha-defensins[ J]. Allergy Asth-
ma Proc,2016,37(1) :35 -42.

Xu Y, Zhang JX, Wang J. The efficacy and safety of selective HI-

antihistamine versus leukotriene receptor antagonist for seasonal al-

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

A5 AR BB AN B

lergic rhinitis; a meta-analysis[ J]. PloS One,2014,9(11) 112
-815.
Chao PZ, Hsieh MS, Lee FP, et al. Serum level of interleukin-21
is elevated in chronic rhinosinusitis[ J]. Am J Rhinol Allergy,
2015,29(1) :1 -6.
Cho SJ, Echevarria GC, Kwon S, et al. One airway: Biomarkers
of protection from upper and lower airway injury after World Trade
Center exposure[ J]. Respir Med,2014,108 (1) ;162 —170.
Brescia G, Barion U, Zanotti C, et al. Pre- and postoperative
blood neutrophil-to-lymphocyte and eosinophil-to-lymphocyte ratios
in patients with sinonasal polyps: A preliminary investigation[ J].
Allergy Asthma Proc,2017,38(5) :64 —69.
Katainen E, Kostamo K, Virkkula P, et al. Local and systemic
proteolytic responses in chronic rhinosinusitis with nasal polyposis
and asthma[ J]. Int Forum Allergy Rhinol,2015,5 (4):294 -
302.
Karatas D, Yiiksel F. Albumin levels in patients with chronic rhi-
nosinusitis with nasal polyp[ J]. J Craniofac Surg,2015,26(8):
706 -708.
Bilici S, Cinar Z, Yigit O, et al. Does procalcitonin have a role in
the pathogenesis of nasal polyp[J]. Eur Arch Otorhinolaryngol,
2019,276(5) :1367 —1372.
Forer B, Landsberg R, Kivity S. Aspirin challenge in patients with
chronic rhinosinusitis with polyps correlates with local and systemic
inflammatory markers[ J]. Am J Rhinol Allergy,2013,27(6) :170
-173.
Shi L, Song J, Xiong P, et al. Disease-specific T-helper cell po-
larizing function of lesional dendritic cells in different types of
chronic rhinosinusitis with nasal polyps[J]. Am J Respir Crit Care
Med,2014,190(6) :628 —638.
Divekar RD, Samant S, Rank MA, et al. Immunological profiling
in chronic rhinosinusitis with nasal polyps reveals distinct VEGF
and GM-CSF signatures during symptomatic exacerbations [ J].
Clin Exp Allergy,2015,45(4) .767 -778.
Bachert C, Zhang L, Gevaert P. Current and future treatment op-
tions for adult chronic rhinosinusitis; Focus on nasal polyposis
[J]. J Allergy Clin mmunol ,2015,136(6) :1431 - 1440.
Pauwels B, Jonstam K, Bachert C. Emerging biologics for the
treatment of chronic rhinosinusitis[ J]. Expert Rev Clin Immunol,
2015,11(3) :349 -361.
Li Y, Tan G, Liu J, et al. The Role of Relaxin-2 in Tissue Re-
modeling of Chronic Rhinosinusitis With Nasal Polyps[J]. Am J
Rhinol Allergy,2019,33(5) :490 —499.

(Wi H 99:2019 - 10 -09)

i, S AR R SR AR N TE

TG 2 KRR B IF S o [ ] vl S WAL R 50 S 2%
75,2020, 26 (3):338 - 342. DOI; 10. 11798/j. issn. 1007-1520.
202003024

Cite this article as: MAO Yiyou, CHEN Jie, LIAO Min,et al. Re-

search progress on blood markers and endotypes classification of chronic

rhinosinusitis[ J]. Chin J Otorhinolaryngol Skull Base Surg, 2020 ,26

(3)

- 342

:338 —342. DOI:10. 11798/j. issn. 1007-1520. 202003024





