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Construction and validation of a nomogram model for recurrence in AR patients after treatment”
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Abstract: Objective To construct a nomogram model for recurrent after treatment in patients with aller-
gic rhinitis (AR),and to verify its performance. Methods A total of 468 AR patients who visited Chengdu
Third People's Hospital from June 2021 to February 2023 were selected as research subjects,all patients were
followed up for recurrence within 2 years after treatment,and they were divided into a recurrence group and a
non-recurrence group according to the follow-up results. The clinical data and laboratory indexes of patients
were collected. Multivariate Logistic regression analysis was used to analyze the influencing factors of recur-
rence after treatment in AR patients. Based on the results of multivariate analysis,a nomogram model for pre-
dicting recurrence after treatment in AR patients was constructed. Internal validation based on bootstrap
method with 1 000 resamples was performed to evaluate the nomogram's predictive performance. The receiver
operating characteristic (ROC) curve was drawn to evaluate the efficacy of the nomogram model in predicting
recurrence after treatment in AR patients. The decision curve was drawn to analyze the clinical benefits of the

nomogram model in predicting recurrence after treatment in AR patients. Results The follow-up results
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showed that among 468 AR patients, 138 cases relapsed after treatment (recurrence group) ,with a recurrence
rate of 29.49% ,and the remaining 330 non-relapsed patients were included in the non-recurrence group. The
proportion of perennial AR,the proportion of patients with smoking history,the proportion of patients living
in urban areas,the eosinophil (EOS) count,and the levels of serum interleukin-4 (IL.-4) and interleukin-33
(I1.-33) in the recurrence group were significantly higher than those in the non-recurrence group (P<Z0.05),
while the clearance rate of nasal mucosal cilia was lower than that in the non-recurrence group (P <C0. 05).
The results of multivariate Logistic regression analysis indicated that perennial AR,smoking history,living in
urban areas,increased EOS count,elevated serum Il.-4 and 11.-33 levels were all risk factors for recurrence af-
ter treatment in AR patients (P <C0. 05) ,while increased clearance rate of nasal mucosal cilia was a protective
factor for recurrence after treatment in AR patients (P<C0. 05). The results of the ROC curve analysis showed
that the area under the curve of this nomogram model for predicting recurrence after treatment in AR patients
was 0. 901 (95% CI:0.870—0. 931), with sensitivity of 0. 826 and specificity of 0.839. Internal validation
based on the bootstrap method with 1 000 resamples showed that the calibration curve of the nomogram model
basically coincided with the ideal curve,indicating a high consistency between the nomogram model for predic-
ting recurrence after treatment in AR patients and the actual observation results. The results of the decision
curve analysis showed that when the threshold probability was between 0. 05 and 0. 94, the net benefit rate
was more than 0,and the maximum net benefit was 0. 263 ,indicating that the nomogram model could provide
substantial net benefits for clinical applications. Conclusion The type of AR, smoking history, place of resi-
dence,clearance rate of nasal mucosal cilia, EOS,11.-4 and 11.-33 are all influencing factors for the recurrence of
AR patients after treatment, and the nomogram model constructed based on these factors has good clinical
prediction efficacy.

Key words:allergic rhinitis; recurrence; influencing factors; nomogram model; validation

SHHCPE B 5 (AR 2 — R B R AR SR . RGMH AR Z, 0 B 20, BB Z i, o B
NLPEBE G SR B 8 TR T L, KW EEHE  0.05.2,,, N 1.96.8 0. 1,2, , A 1.28. K 56 )y
22 YIS B PEEE | B 26 SRR UL RSB AR ROWU Be. OR A% 3 B HL (L 5 % A 3 B
SXTEE I H W TAE S A . HAT I 527 38 OR=2.5;p A RHF R ER, p—0. 28;R?
PREFXT AR HAE W07, 0 W 7E SR ME R e i o e o O P A R X 4 R Y A R RR L R =
SRR SRRl L R T BT AL 25 SR S IR 0340 18 20 % 2 Ui R BB IR A A 375 1
SSETT I % AT BRI SR BCSE30T I R AT AT ORI i 451 4.

AR | 2 S O R L H AR &R ML ek 2021 4F 6 H & 2023 4F 2 H F AL L
SRS PR T AL R = RN RO B SRy ) AR [ E HBTEX B AFRHE: (DA
HE S I AR B B RS FBOAR g it e o0 e
R 95 e R RURGE S8 SR AR SRR g g i e L 22 R O 1 00
DORERIF LT il L P WRBRIEERICT g g ki 2 A 5 A AR 2 21
AR ST I R M AL RRIT IR SRI B SORTE e ) i g R 5555 4 WS
AR, AR ER S A SR BW I o) 5 e e e 1
L A v S
5T AT B9 PE . P R AR AR $AIT R & iﬁ%;%%ﬂmj%%;“k st
SRR % 0 b A O LA R gk oo e P R AR () 5 TR IR R R
ST S R — A WTB AR S5 IR O A e R SRR A G 55 (2) HEARA
S TR S R o 2 3 W 7 L T APV IR SLIBTICNE s (o) 5 IR ARAE Mo s () K
VEF G W% AT RS AR JATF 58 B KK . B4R = Wi 43 B 4 e e 25 5 24 5 (5) & FF R #h g 5 (6) Bifl

mr. VIR <<2 4F . T S B B AS BT 58 91 2 38 01 7]
S B P ARG AR B B 2 4 e B i (i
L1 M R RIS AR 4= 50202108349 ),

(Zy ont+Z, )" 1 8 1.2 Jiik

n(OR) ~ pd—py 1—ge THREARR. 0 ievemuct B TR R



HIEF S IEK 2026 £ 7 A% 23 %% 14 #  Lab Med Clin, July 2026, Vol. 23, No. 14 + 1909 -

gy B R R L TR AL AR AR S M) AR R
JES R - ) VA G AR RIE L B AR 2%
RSB AR P B AR R E MRS
W B DL BCEE ARy | LR A 2R T A Y AR
JE s ARE AR AR IR AE AR R RO BUEUR 4
G e G | 2 W) e T A N AR WA R R, DL
SRS RO PEAR B TR A TC W A S A4 i % 2k a3
WA 6 A~ H Bk DL B A W s A e AR
A I SR N O R S R AR AR Ry 2/
W HA CAn R T . B L S KB ) L R AT L IX
GRTT ARAD) BB EF B3 B o GGt RS X 56 46
MWHAE, Bl S B XN Excel, ¥R & 4 B 13 E
5K FR T GRS N R AL R B R AT 0 A B R S
BINERS U DO IS 3 3 A a1 R 7 & TR
.

1.2.2 SEEREIRbRAIN A ) R A BUE R, ik
B2 FIT A R E 58 LW UG IR T HLURE R 58 A 4 S R BE B
AN E K2 5 mL, Hod 3 mL i bR A
3000 r/min (B 02410 cm) &0 10 min J5 B
T8 » R FH K G 73 VR F 3 30 4 000 o 975 e S5 1 e 8 Bk 2R
H E(gE) . 40 i/ £-4 (IL-4) . A 40 il 4 Z-33 (1L~
33) 7K 38 2k Ak 5 T O kR Il R A AR A 322
(IL-22) K F, IgE XA &l A Ll EHREMREA
FRZNH (HE 52 20230512) , TL-4 X 57 & 8 A Y7 B
RN A BN H (52 20230218) , 11-33 i FI) & 1
A b fE R S B B R A R A | (k552 20231009)
IL-22 &5 &0 1 DY IR SCRe A W B R A RS | (At
5.20231115), H4 2 mL MRS, i F 4 @ 3h ik
2 R CHBE AL (DL 58 8 L dxi800) K I A1 & 1fit. 1 iR
PERLAH A (EOS) T8, A4t vk il 7] & F i, DUAR o
mt (W BEARS B2 AR rh o m) AT R R (n=5) , 1T
HEN AT RZB(CV IO <8 % At CV%<<12%.,

1.2.3 BV KB RVFAL R A HL IS Bl U7 908 B 1
S 12 Rl YT 5 7 O T A SR BT 2 4R B 3~6 N A
BlEDT 1K, FEUTZ R FAF B E B 3 AR B AR
I CmBU) S 6 B F1 T S K I 4, HAE R B AR
Rl BT =1 o A48 45 507 JERS I BE ) L IR AR
W BE DT 45 5 B 3 S R RS A

1.3 Giitephb Bl SR SPSS25. 0 48 i #5144 ik 47 %L
P Ak B, BT A T & 5T OE 3 4 Kolmogorov-Smirnov
(K-S) IE 25 1 46 36 F1 Bartlett 77 22 F MR 8, £54 1F
BRI RGR L, =+ R, 7 2ZF0 2 40 1
BER AT REAS ¢ K250, 5 25 R SRR FHACOE ¢ K 56
THBCFERE LU Bk A A e R L 2 IR R ECR A X0 A
5. RHAZHEZE Logistic BIF4H AR BEIRITEE
KB Z I T 2 2 5 0 45 kg @ Hill AR
BEWBITEE RN L EIER, RH Bootstrap H il
FEVE (1 000 YO #EAT N RS IIE , DL IEAG 51 e [ 45 A (1Y
TAPERE . 2 5238 TAERRE (ROC) #h £ P-4 51
LRSI AR BEIRIT R R R, IE R
L TFHAAUC) , AUC=>0. 9 7% 10 I &% fi 48 vy, >
0. 7~0. 9 KR FMIRLRE T 5, AUC<C0. 7 R T 2%
A AR S TC 0 DN A RE . 2% il P 5 il 4 o0 B 91 4k LA
RITRM AR BRI 2 R WMIG IR K #: . LLP<<0. 05
NESHEGIT¥E L.,

2 & ES

2.1 ARBHEWRITRE LGN 2 FHUi4RER,
468 il AR B#FIRIT G R & 138 Bl(E k4l . B kR
H29.49% , HAx 330 IR B R B EMARE LA,
2.2 HERHASKERM AR BHELER & Lk
FABIILE B RHEENE AR & A O R
b AR X FE SR T & e EOS TR L T4, 1L-
33 KR B TR E K4 (P<C0.05) , 1 & 5k I £F
BWERFMTRELAP<0.05, WEI1,

1 EREERERE AR BEBEERANREXWER/RLLR [z Ls Hn(%)]

A i el AR " HEEE )
20 51 n A AR KK i
%) L2 % % - B
KREKMH 330 28.78+3. 87 159(48.18) 171(51. 82) 16(4. 85) 314(95.15) 94(28. 48)
B RHA 138 28.8143.81 71(51.45) 67(48.55) 12(8.70) 126(91. 30) 35(25. 36)
t/X? —0.069 0.416 2.560 0.475
P 0. 945 0.519 0.110 0.491
AR 2R A I A )
20 51 n LT - AR
it WA 2 o
KEEH 330 61(18.48) 163(49. 39) 167(50.61) 122(36. 67) 208(63.03) 81(24. 55)
BRA 138 55(39. 86) 40(28.99) 98(71.01) 43(31.16) 95(68. 84) 43(31.16)
t/X? 23.837 16. 501 1.439 2.186
P <0. 001 <0. 001 0.230 0.139




« 1910 i [E % 516K 2026 £ 7 A% 23 %% 14 #1  Lab Med Clin, July 2026, Vol. 23, No. 14

gkl SEEEAERELEEA AR BEEZANREXTREBRILR 2 Ls FHn(X)]

Ji A i X o R A
28 51 n
A R g TR LIEYE S HoAth

KERM 330 175(53.03) 155(46.97) 106(32. 12) 106(32. 12) 98(29.70) 20(6. 06)
HRA 138 103(74.64) 35(25. 36) 47(34.06) 43(31.16) 35(25. 36) 13(9. 42)
/X" 18. 838 2.341
P <£0. 001 0.505
13 . BRI AT B BR R IgE EOS 4%k IL-4 1L-22 11-33

(mm/min) (kU/L) (X10°/L) (ng/mL) (ng/mL) (pg/mL)
KERA 330 4.89+0. 95 1.7140. 21 1.76+0. 55 1.35+0. 45 8.247+1.32 88.55413. 24
2RHA 138 3.9870.78 1. 6840. 23 2.23%0.68 1.75%0.51 8.28+1.41 101. 35418. 35
t/X* 10. 634 1. 370 —7.049 —7.874 —0.293 —7.421
P <€0.001 0.172 <0. 001 <€0. 001 0.770 <<0. 001

2.3 Z A& Logistic MIF4#7 AR BEIRITHE XL
MmN R o AR BEIRITRE RGN (E k=1,
KER=0FERHZE KR PERERITHEXL
MR ARIE A A AR i (BAE WL 3R 2) 17 Z I R Logistic
W77 s 2 B LR 30 25 R 42 s, Bk A 72 & )
AETE 2 B R [T 2 WK K 7 (VIF) #5<C10,
HEW<1], W% 3. g R R, ®EE ARCA
W S| X ZE T VEOS SRR R S T4
1L-33 K FTHE ¥ AR BB IRIT IR B EMAER &

2.5 HILLRBR A IE PN BRI Z N K Logis-
tic [8] 9 43 A7 45 5 0L A 3K 15 2 2 (&1 A5 A [al 19 5 2
Logit(P)=—7.11840. 888X arsen + 0. 814X yy e +
L 033X gpwx — 1. 045X yumaemms T 1. 040X pogipn T
1.544X, ,+0.053X 4. L AR BEWRIT G E & 1E
MR E=1,KRE Kk =0)MREA &, LI L E R
K AR 2 ROC BHZR, /- Hr 45 R s i 91 46 &
i AR HBEIRITE 2 KM AUC 24 0. 901(95%CI .
0.870~0.931)., REGE R 0. 826, 4% F & H 0. 839,

(P<<0.05),MEBFKTEHBREIEH N AR BHIE
TR E RPN E(P<<0.05), W4,

LI 2., Bootstrap BHFELE (1 000 YK PN 46 UE 25 S
R RGN EIRE R R A o i 2 S B AR I LA E A

&2 EEMEHR (DLIEL 3) . P s il 2 40 B 45 2R s, 24 19 {8 M R A
EEA A5 Ak 2 it i 0.05~0. 94 W, H i 45 & >0, H & KE s N
AR %7 SR WA=, BN =0 0. 263, 47~ % 51 £ & AR ] O i R 7 4 4t 552 ot 1
R o2 YA =1, %0 el LI 4.
JEAE R I A8 bt Wt =1, 4 H =0 ®3 SEHERMRRER
BB B % i 2 L LES 5% VIF
EOS %k i 2 S A AR HY 0.975 1.025
-4 4 A S W A 0.948 1. 055
1L-33 S B S A J A b X 0.978 1.022

BRI BB R 0.911 1.098

2.4 Wi AR BFZIWBIT R E & M5 £ R A f gt EOS i %t 0.926 1. 080
WRYEZHE P R EmN AR BE BRI EE LR 0.930 1.075
B 2k IR AL, DL 1, 1L-33 0.941 1.062

x4 ZEE Logistic BlASH AR BEBTEELANTMEE
Sk B SE Wald X P OR OR 1y 95%CI
AR Z#l 0. 888 0.292 9.227 0.002 2.430 1.370~4. 310
TGRS 0.814 0. 305 7.132 0.008 2.257 1.242~4.100
JiE A Hi X 1. 033 0. 304 11.591 0.001 2.810 1.550~5.096
SR B R R —1.045 0.170 37.873 <0. 001 0. 352 0.252~0. 491
EOS 34 1. 040 0.231 20. 341 <<0. 001 2. 830 1. 801~4. 448




I E 50K 2026 42 7 A% 23 % 14

Lab Med Clin,July 2026, Vol. 23,No. 14

« 1911 -

gk 4 ZFEE Logistic AN AR BEEFEELZNZMEE
S B SE Wald X* P OR OR 1 95%CI
IL-4 1.544 0. 304 25.781 <0. 001 4,683 2.580~8. 498
11-33 0.053 0.010 29. 184 <0. 001 1. 054 1.034~1.074
B B —7.118 1.417 25.214 <<0. 001 — —
W — KR IOEE .
0 10 20 30 40 50 60 70 80 90 100
/G - S
B
ARSEH —_—
= 5
IR S —
o
BEX —
Rt
BRBAEERE T T T T T T T T . T . T : !
8075 7065 6055 5045 4035 3025 2015
EOS (X 10°/L) r T T T T T T T \
0 05 1015 2025 3035 40
IL-4 (ng/mL) -——m——
02 06 10 14 18 22 26 30
1L-33 (ng/mL) r T T T T T T T T T T T T ]
30 40 50 60 70 80 90 100 110 120 130 140 150 160
B — : v . v v T .
0 50 100 150 200 250 300 350
001 01 040709 099
B 1 il AR BERBITEEANINEEERR
1.0 R — 0.3+
R MR
i DF 2k EHERY
. Q@&TMm
0.8 o QR T
|’® 0.24
A 5
) 18
0.6 ﬁ
i r
= ; 0.1
Mg |
0.44/ @
|
3 0.0
0.24 B4R
| DFiEmR , , i i i ,
@s%% 0.0 0.2 0.4 0.6 0.8 1.0
BE#E
00 T T T T
0.0 0.2 0.4 0.6 0.8 1.0 & 4 5| £ B 4 AU i R 3R 2k
1-435RE
H2 SISEEBFN AR BERFTEEEH ROC HE 3 i
o AR Z H IgE N SRR W 51, X 25 525
Tk SUR BT, LR S R G R ) BRI 7 4R 1gE $i
o8k R X e TR SRR R A M s EOS F i 32 KA 45 & L 4
i RE 4B AT EOS B 240 e . B = S5 4k 2= i, A
ﬁ 0.6} M%K% AR B RV, SR & R HLE A, AR
o RIE KB I PR 8 2= L A2 0 >0 A0l EC A s e s B
w 0.4r it G 10 I == B a7 N P e W W i Nt o 2 R (P E G T GBS
— Ffaihs g s PR -
— KeE e 158 = A8 R B ik R IR ABEAR .
L - S — e .
o2 AWFFE P B AR AR SR 90 4 10 2 & K
ool K, iXEEAZETE AR B SREEETdHIRRE
00 0.2 0.2 0.6 0.8 10 AR IMEZH5EMAEN ML/ 5L ERMAT5,
3 >R e . R e o
HMEES {EIR 450k AR 1Y % FF i 1 B34 . 8 2% 7T 442 AR JU4T
3 ) £k B 48 B B R B 2k

Xof P 975 45 it » 4 7 7 1 24 L v e A 45 B



* 1912 - A E 5 R 2026 £ 7 A% 23 %% 14 #1  Lab Med Clin,July 2026, Vol. 23,No. 14

B 55, A B TR AR B R KB . 1 # 4 AR Wit
R 2, H & AE R 2L A7 78, ME DLkt B, Q0= N 22
W5k T W) B T A RECE M DR BRUER X B R e L X6
FREL M R AR 8RN R AR AR 1B & KU 35 2
Ttk AR &, HESTEENEZ REEZTH AR BF
FE B & AR BA DY R AT o T IR AR R R KU (H
82 RATY 32 B AR A A0 VR B T A 1R 7 4RO S5
Z 2R Y B2 L S B PR R X DRI 58 6 1T 22040 X 2 Y
PE AR B LT B

ARG A WA S AR BEIRIT IR E K e
5 A2 (P <C0. 05) . 404 JE R AT B E T« N FE AR BT
K 55 55 20 WA e i A5 o Pl O S 2 B s L T S R
B R L R e T R T SRR E R 2
AR BH B, B S A LA B R R
B s R R TR 4% 5 A2 ek WO R, R TS I AR VRYT R
- A | N A R S e s 1 B T B 2
T RAF R B A AE B IR A N 5 PTG S5 285 R 97 10 g
BE. N AR IBIT R E & K,

AW, BAEMX T & AR BEBITEE
KRG R 2 (P <0, 05) . 4B J5 R a] BEAE T« kTl
ER— X gl kRER L. mEEELERRL.
TRA R ACHE R 50 T A= 1 3 22 5 e &, 35 0T X
N B S VP WG P A A R, DR AN kT b X AR
WA CE KRR TR A ]I . KR Tt
W AT AR BCE S R B B [ IR S AT
EEEBNRE Ty, F R A R B AR DL 3 AR YR
I7 5 B R R AR A i X 23 18] R L 48 <
PEc s AR T EK PG R . S Ah, R b
DX 38 F A T Ak 2 RT5 Y Y A8 R R Bl A 2% £
Y, R, JEE T AR X A AR B BRI %
B W RIS IR TT R 2R AUt A X AR

AW, BB BRI AR BE IR
ISP 5 5 R AR B 2 (P <<0. 05), 4347 & A AT e 7E
T B ) £ T A0 AT a4 B 2 R ) B 0 R
)32 Bfy 3 100 3 B AR S 5 R 1 9 D T s B g o
BB THeRe S J N IR B RS 8, B AIK AR & 2B AU .
T 55 280 M 2 6 1 o 2% T 2 W 2F A i 80 V0 B 1) Tl %6
FCAE RS  $878 AR F8E 5 3 IR R 2o 4505 1) g ) ek
1% WG YT J5 52 % AU 8 1R

AT EOS N AR BE BRI R B &
1) & 5 R & (P <<0. 05) . 43 #7 J5L I T BEZE T EOS 1]
TE B I 2 20 b SR AR I Rk B 1 L A4 R TR A 2 D R
SiE J AN 5T, 458497 B s b B 20 i R R G R 0 IR B
B BE B Dy B i LA R ot R R A G 7 R AR
SRS AR ST IR B &K,

AWFFE M 1L-4 KT AR BRI R
BRIER I ZE (P<<0.05), 4hHr Al BEZE T . A
& T W40 B 4 Thl 1 Th2 400, E4 56 F . —

R EADG L I PR B AT, S ) A R AR s T
AEUSIY M T4 EBEE Th2 B0 A, 2 5 g
BARALE], MK &, #27R8 AR A K Th2 A
21 A A 28 05 P 498 v L TT RGO X OE R 40 B Y X L RREAIR
BLAAR X 3o S5 S R PR BE L 38 m AR BT )5 &2
o N A || N < ) -2 O A BT BT B G TR
CLA M5 IgE 7= A, IR IgE 5 A8 K 40 it i 3% ik
B 1gE SZ R 25 A B0HG BB K 40 i O35 S 5 B Bk, fff
AR TR 2 oo B R A ] TR 5 TgE 25 A BT
& AR BRI BN AR 36975 2 & K,

AWML 1L-33 K FEF+ & AR B ERIT
JE 8 KRG ZE (P <<0. 05), Zr#r )5 A T BEAE T .
T1.-33 F 5 766 JIEE (90 56 B 3 5 fR 4 it 43 3 o HL B 0 T
B EOSHLI2 5 EOS Z24 71 H3#% EOS =4
ALY AL R MU R FL 8 AR R &R
W) AN TL-33 8l TL-33/ 48 K il i 36 3k 3t 4
2EHSTOESHSERE, S M The 40K
T2k IF 5 H A 40 R P 1R S ad dobE Rk
BB AR 097 5 S R KR, IR R 4 AE AR
KA R v R S AR T T R A A B L 1 0 AR
YRR K& AR BB EAL A, i 1L-33 )38
i ST2/%EFE /0K H T 88 (MyD88) i 42 18 17k Pk 41 Jifd
FETE A ORI R 2, I 14 i L AKON T RE L B AR IR YT
J& 5 K R

AR T E RN G KE KM ILL TR L&
LI EAGIRA 22T WAk H P<<0. 05 B 7 AN H AR
W, Ol QAR AT T, 2 ELL RS
0,4 L R W] X B8 [ AR i 2 ) OR A7 £ E R AR T Ok
AR 7T AALRBERHAZHEK Logistic [H1H
B E B R, X 7 ANAZEY N ARBITRRE K
B A0 ST R R 2R L IR BT 7 A [ AR i b R A 4k R AR
BRI AR 877 )5 B9 & & XK Bootstrap T 41 #f 722
PR G IE 25 B IR L 1% 81 Sk AR D 5 S0 B O 4% 245 SR 1Y
— B R s 242 ROC M43 #7153 3 AUC 24 0. 935,
FEIR 12 ) 2 PRI A R T 0 354 i A8 v 5 ) Ao 42 ol e O ol £
TIE S 51 2k P A5 70 LA 4 vy S . 8K T AR T 5 51 £
PRI HR SO AR o B0 F 5 5080 ko JHG At 52 i R 2% T i
BT I » P ARG TUI0 45 S0 bt v . DRI, 55 2 T R F
FE BTN RIEAL, LU R AR ST I B R R HERG T

ZE LRTIR AR 28 R0 WA s | X B A R AT
EWHHE EOS 5. 114 . 1L-33 ¥ AR B & IGYT
Je B B RZ M PR 2R AR A PR3 R 1 4] 2k R A
HLA B WO (E . ASBIF 98 A7 AE — S8 R BR A, an AR
HFRAMEE T AR BEIRITIE 2 AENE RIE N, ok
T A A B, HoR RGI0 sk B & A 2 A ] 4 A
KRBT 2 55 1 BN L, R ECT R m R 1
TRUTHAFAE B [0] J5) B, mT BB 52 ) B8 37 Ak Pk . b Ak,
ABIFFE R A% X 4> AR SF 3 X 5 & XU 4 0k S7 57 R



I E 50K 2026 42 7 A% 23 % 14

Lab Med Clin,July 2026, Vol. 23,No. 14

+ 1913 -

Al R I A B 58 X 2 b i AR PR AR BB b T i Bl
T 0 R R A 2 T B A AT . A ke B 9 E A i
BE PR BA S BE T, BH AN A B AR B9 2 & KUK 22 5
T AN 5T R B AR 5 L LR A A 3 R TR A AR A 3
o T 5 R B HE 1Y Bootstrap 5l 1 i AT 9K 5
E , Bl 2 40 57 1 A0 8 8R4 #E AT 59 E , 7T fE 52 A i 5T
B R T o 1 M O | ) N [ =l = 1 D
(IL-5) 42 Th2 il & h EOS 4k i 0+, 5 114/
11.-33 Wrml 7R A AS B B TL-5 AF i % FLAS T 25
H, HIL AR AR A MLE 1L-5 #4755, 0 68 52
ARG R BB . KRR DLIARE A 05800 AR
P RAGTT AR BEWRIT R R R mEER,
FEmMR MAEEHEFRARAEHNZ TR,
EERH EZXH.REFRILR, XA F
EOREVGRKE, BB I, 5T A Rk
AR FERN T M HERELEERE, AFTE
H R EBGRP R FHRET ST R BE
MRERESBERE, AL EIBEH,

&% Lk

(1] AR B, 2, 5. CDCAS ., miR-146a,S100A7 /K- 5
T A R AR A O B S HLm R M (L LT . A 3G R
5K ,2023,20(15) :2170-2173.

[2] Wu S H,Yu Y Y, Zheng Z, et al. High mobility group
box-1:a potential therapeutic target for allergic rhinitis
[J]. Eur ] Med Res.,2023,28(1) :430.

[3] Siddiqui Z A.Walker A,Pirwani M M,et al. Allergic rhi-
nitis: diagnosis and management [ J]. Br J Hosp Med,
2022,83(2) :1-9.

[4] Zhang X,Zhang Z Q,Peng Q, et al. The immunogenetic
landscape of allergic rhinitis: from cellular effectors to
gene regulation and targeted therapies[J]. Int J Biol Sci,
2026,22(3):1322-1345.

[5] Morais-Almeida M, Canonica G W, Giavina-Bianchi P, et al.
Clinical remission in allergy and clinical immunology practice:
State of the Art and World Allergy Organization (WAQO ) call
to action[ ] ]. World Allergy Organ J,2026,19(5) :101383.

[6] Hsieh F Y.Bloch D A,Larsen M D. A simple method of
sample size calculation for linear and logistic regression
[J]. Stat Med,1998,17(14) :1623-1634.

[7] Liu Y L.Huo Y T,Pan X F,et al. Allergen detection and
logistic multifactor analysis of allergic rhinitis[J]. Eur
Rev Med Pharmacol Sci,2023,27(7) :2751-2758.

[8] AR Bk BRI R B iR B A S BB, h AR
o H RSk UL o s AR L AR N B
W FIYA T 8 B (2015 4R, R ED [T, i A B L 0 e Sk 35141
R4k .2016,51(1) :6-24.

Lo Ay B o 22 28, 56 T WRA [R]85 T 44 il SCLT . e g
B A3, 2009, 32(1) : 56.

[10] 5%l RS, F B 50 6 27 B 1% F & 42 2 BE (9 3T Al

(. o [ T 5 WA e Sk 1R R, 2006, 13(7) :507-510.

[11] Zhang Y,LiJ Y,Wang M L,et al. Stapokibart for moder-
ate-to-severe seasonal allergic rhinitis:a randomized phase
3 trial[J]. Nat Med,2025,31(7):2213-2221.

[12] Wang J G,Zhang Y L,Chai J] M, et al. Ginsenoside Rhl
alleviates allergic rhinitis by mediating mitochondrial au-
tophagy via activation of the AMPK/ULKI1/FUNDCI
pathway[ ] ]. Food Sci Nutr,2025,13(6) :e70464.

[13] RiEHT, 228, T 45, a0 X IO R o Stk 8 5 &
W 1L BUR A AT R PR WA L) . e R TR R A, 2023,
49(5) :578-582.

[14] e, X 4 8%, W S S WRAR AR X AR A 3 5
P B R AN AR b UM B AR R 1Y R W - — S0 4 %) R B 5
(0. v [ B B A Sk 3550 B L 2023, 30(7) 1 438-442.

[15] BRARWC, % =05, 1 22, 5. 28 S5 Y 7 o bk &2 R R 9%
BUE b g B 50 R [T, v AR I R A 928 0 A8 28 S g % 35
2025,19(1) :48-54.

[16] k. 5028 SR, 5. PM2. 5 X 48 B M 5% 5 5% Wi BF 5 it
JELT]. B 5Bl B %%, 2023,40(7) :834-838.

(177 #8086, MR PR 20 i 5 3o St 3 2 [T, P ARl IR
B8 FAE 25 52 2%, 2021, 15(6) : 707-708.

(18 2= fe VPV Il JL B0 Sk S5 R B LAHJA i Thl/The %
ik Rl RO SCLT]. A 9y P, 2022, 37(3) £ 473-475.

[19] Lee W W L,Puan K J,Lee B, et al. Eosinophilic allergic
rhinitis is strongly associated with the CD45RBlo subset
of CD161" Th2 cells that secretes IL-2,1L-3,1L-4,IL-5,
IL-9,and IL-13[J]. Allergy,2023,78(10) :2794-2798.

[20] Jiang F F,Yan A H.IL-4 rs2243250 polymorphism asso-
ciated with susceptibility to allergic rhinitis:a Meta-anal-
ysis[J]. Biosci Rep,2021,41(4) ;BSR20210522.

[21] Shilovskiy I, Nikonova A, Barvinskaia E, et al. Anti-in-
flammatory effect of siRNAs targeted 11.-4 and 11.-13 in a
mouse model of allergic rhinitis [ J]. Allergy, 2022, 77
(9):2829-2832.

[22] #haxsi, il PR 4, W R0, 45, o SOPE S R R BT A A
R 2. ANRABR AR ERAT] AP EES S
F4i5,2021,16(9) :1622-1625.

[23] Widuri A. Correlation between interleukin 4 (IL-4) ex-
pression and allergen sensitization in allergic rhinitis pa-
tients[ J]. Rev Alerg Mex,2021,68(2):89-93.

[24] Kitano M,Fukuoka S, Adachi N, et al. Shoseiryuto amel-
iorated TDI-induced allergic rhinitis by suppressing 11.-33
release from nasal epithelial cells [ J]. Pharmaceutics,
2022,14(10) :2083.

[25] Yang C, Chen N, Tang X L, et al. Immunomodulatory
effects of 11.-33 and 1L.-25 in an ovalbumin-induced aller-
gic rhinitis mouse model[ J]. J Biol Regul Homeost A-
gents,2021,35(2) :571-581.

[26] Zhong N P, Luo Q, Huang X Y, et al. High mobility
group box-1 protein and interleukin 33 expression in al-
lergic rhinitis[J]. ORL J Otorhinolaryngol Relat Spec,
2022,84(4):315-323. CTHE55 1922 T1)



1914 - A E 5 R 2026 £ 7 A% 23 %% 14 #1  Lab Med Clin,July 2026, Vol. 23,No. 14

o = . DOI:10. 3969/j. issn. 1672-9455. 2026. 14. 007
HFmaEH HE-4 MMP-13 MSTN & CKD & O H=IBR
JXU B&: Fou il 455 BY R 56 4F

G S S A % S
1lob®mE R BRTRCER/ LWBEARXFZSFLEREFREEAFH, LEH KR 030009;2. L FZMELEER
B A, 6 10000033, B AT EARIETH —ERE AH, AT RIE 1500005
40T E KRBT PCER/ LB EHMHKFEILEREFRS 2E R, LE KR 030009
W OE.HHN AThaBE9 AWMEEYG A(HED) . AR4AEEGH 13(MMP-13)  ILKA & Xk 494 %
(MSTN) #2212 B k% (CKD) & % /) %35 (HF) 69 9 & @ A A, JFxr Lt 7 3e4E, FHik £ 2021
ES5AE2FAAKBRTECERKSEM 21246 CKD B 5/ A ZHE SARERETSH —ER 2024 &
1—8 Adkia®y 9141 CKD & XA BiEE, REXRL S 1 FAAFH AL HF, ¥ CKD &% 54 HF a4 5 4
HF 4, %% CKD 2 # AL FH R ANRN R TI4F. KA Lasso @20 A £ 2.8 A % A% Logistic @
Ja 54 CKD & 45t & HF ¢9 % B &, 5t # & CKD &% & HF ¢ R A 5] &L B, KA X H TEH4E
(ROC) ¥ &, .Hosmer-Lemeshow #1448 EAA 3 R E WX ZE K2 FE & (DCA), 2 5 AKX 548 BEA LA
B TR ARV RIS F MG A i E MR, R ZRELSREELAZTH ARNTRE
A& HF £ A Fs, 2R R4 FEL(P>0.05), @8 %E HF 2854 HF 44 CKD 2 8 . A F B sk b
W B HRES R b LR R E R AR HE4 . o4 &G MMP-13.MSTN K-F1bik, £ FH A %t 5 &L
(P<<0.05), Lasso ®2# it kF 4 A8 K% . o4k G HE-4 MMP-13 . MSTN; % B % Logistic & )3 4 # 4
REF . LEAKEHESAH CKD BHHF X HF 95k 2424 B & (P<<0.05), o7k HE-4,MMP-13 ., MSTN 7k
FHZH A CKD EHH X HF 69 5 2% B £ (P<0.05), AT h4a&d HE4,MMP-13,MSTN #j & K &
FIZARY, ROCHEASMERE T, ZRAEZRE FRAAFL HF 69 & T @A (AUC 4 0. 909, £ 3 ik
& fml CKD 5+ & HF 8 AUC # 0.898, ##A 4% 5 %ie & & 7a CKD JF & HF 8 AUC wbé, 2
FREITFEN(Z=0.418,P>0.05), Hosmer-Lemeshow M A% EibE R R =, X E G TAMNAEY &
REFBMEWR, £ZFARAHFEL X =3.337,P=0.425), DCA > WL R 27, £ RMEABMEH 0.2~0.8
BLIZI KA A AR ESRIEE TR FREMEHKSG, Fi AT ha&d HE4 MMP-13,MSTN
H A R 7] & B 2t CKD 58 & HF A B 45 69 30 M 48, =T 45 Bh 06 SR 55 i 3 IR BE 4R L 42 87 ) 37 T 5t X% .
KXER AWMEEG 4; AR EREGH13; MALKHEZ; BREFRER; <SHEBD; KNk;
7] & B
REESE S R692;R541. 6;R446. 1 XERARERD A M ERES1672-9455(2026)14-1914-09
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Abstract: Objective To construct a risk nomogram prediction model for chronic kidney disease (CKD)
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