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Diagnostic value of total serum IgE levels combined with eosinophils in allergic rhinitis at different ages
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[ Abstract] Objective To evaluate the diagnostic value of total serum immunoglobulin E (IgE ) levels, eosinophil ( EOS)
count and percentage in the diagnosis of allergic rhinitis ( AR ), and to construct a diagnostic model for preliminary diagnosis of AR
by combining total serum IgE and EOS. Methods Clinical data of 305 AR patients and 256 non-AR patients admitted to Department
of Otolaryngology at the First Affiliated Hospital of Chongqing Medical University from April 2023 to April 2024 were retrospectively
analyzed. The general information, total serum IgE level, EOS count and percentage were compared between two groups. Binary logistic
regression analysis was used to screen for suitable indicators to construct the predictive model, and the receiver operating characteristic
(ROC) curve was plotted. The area under the ROC curve ( AUC ) was used to determine the predictive value of this model. Clinical
data from 216 patients with and without AR admitted to Department of Otolaryngology at the First Affiliated Hospital of Chongqing
Medical University from June 2019 to June 2022 were collected for external validation. Stratification analysis was performed according
to age [ adolescent group ( < 18 years old ), youth group ( 19-45 years old ), middle-aged group ( 46-60 years old ), and elderly group
(> 60 years old ) |, respectively. Results The percentage of EOS and total serum IgE level were the influencing factors of AR in the
overall and all age groups. The combined diagnostic model for all patients was: Logit P = —4.174+6.856EOS count+ 0.048total serum
IgE. Diagnostic model in adolescent group was: Logit P = —4.472+0.637EOS percentage+0.034total serum Igk; youth group: Logit P =
—4.491+0.372E0S percentage+0.068total serum Igk; middle-aged group: Logit P = —4.759+5.768 EOS count+ 0.062total serum IgE;
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elderly group: Logit P = —4.888+0.855E0S percentage+0.028total serum Igk, respectively. Hosmer-Lemeshow goodness-of-fit test,

ROC curve analysis and external validation all indicated that this model had high diagnostic value. Conclusion The combination of

total serum IgE levels and EOS count demonstrates good diagnostic value for AR in different age groups, which can be used to guide

preliminary diagnosis of AR.
[ Key words ]

AR N (allergic rhinitis, AR ) JZHLIAZ
e TR S AR AR Y S R I P R e M A8
PG, BRI T BURLREAR 42
fihich BOSUS LR O SRR L W R R
PRSP RS SE AR MRAR PR AT SE A T
SECS HRT, FRETEREHELE AR 1912 W7 LA i
O B L R AR A Bl 45 A ANIE B — Sy i
s R A SRR B HE S Horb, 20 1 Fhid s
TE JZ R S )38 (skin prink test, SPT) HPH: A
(ol ) ML %7 5 M 1gE (special immunoglobulin E,
slgk ) BHME, S BhIAZ LER (nasal provocation
test, NPT) BHYERFE N1 SO EE R E . SPT
it USRNG5 R S 52 BN 25 Kk kY
B, N THRAEE BOREORE R, AL S
TS R KU 5 T A6 I Sy ook B AR ARSI, AN
TR . BRRRYBR I, (A IBTEA R, 2
W, TR NPT AR T B 1) S RE R B
MBS, EiFEREP TR EEAE, " REN
BAEA Y5 L T AUEIFRAE. BRUEFERT . A =
LA A M P A5 KA B RS NPT B AR 2 W5 ) 45
0 = R wb % N Y 2l 7P 9 O Y 0 £ &t
PEEOR, X RE MMM R AT 2R m, TE8Z
BERExELATT i, Rk, FeATH FH—FhHEE. 5
IRz, AT AR IIRIE2HT.

AR g i 1 BURAS S G | e A |
R JAE AE IR A ARSL R LY, IgE A 1 FF
SRR RS PEIRYERI A (eosinophils, EOS) J&
TEAM, ARG T . AE WK,
WHEE S aE ., . MR IRITAH SR, U
eFptadsteL e B NIE, AP MY EOS B
Rig AR BRI, 38 R 1 4 sl ] 2 e s 40
FfLEE OB B 1. 45 FP Th2 4R 7 [ LA % - 4
(interleukin-4, IL-4), IL-5. IL-13 A IL-25 ] f1 £
Rl TR IR 7, FE 3858 Th2 4 5 8 % & # A4
FHo TEIRF, Th2 4 it P FORL 40 A E v 20 i 5 7%
PR 5 AR BOS RYSEEEFN A2, I /iR
SEGURT, DU IR ARREAR . 5 AR R BE e,

Allergic rhinitis; Immunoglobulin E; Eosinophil; Diagnostic value

FH L S5 WY . RIAE, ITE L 1gE I EOS B 5
Peft. Ik, ARBFRERT MG AHBE, PR
MLE & gk BEA EOS K HH 4 HL S5 I IR &) T 3K A%
PIEAELE AR 2 i BN

1 WHEFE

1.1 RN

AW 5T 0] J550 1 49 A 2023 4F 4 H & 2024 4F 4
H A2 T 5 R BB B i 55— B2 g B S A
EFH TIZ2IFHI2 AR (3 305 4], FRUWEs
M, HiE 1726, 201334, 4R 3319, 49)%;
WA R TRE 12 R9AE AR B Xt B4,
2564, Hh 513561, 41214, 4438 (23,
54) %, WA ARRME: i AR A Ch EAR
NS RIZWIRYFHE R (2022 48, B1TH)) >
TS WibRiE: ORER: FEEMEBTEE | W KRR
BPEAE FESE R I 2 L b, BRI
SEaf BIHE 1 h DAL, ATPEAARREE . WH AR 2155
ARASIER . ORIE: W WS RS . Kk, &
KB I . i BF A 2/ — P f R
SPT PHM: (G4 E A . Kyl 591X IR L
B, KPR EAR >3 mm H5E g SPT BHYE AT (85)
MLYE slgk PHME (G K, 308 . i, =
B M LR, WEHE T — sIgE > 0.35 kU/L
BUBAYE ). HEBRARfE: HEEMHSSER . SIFAT5R
52 ROBVEMIE . Eanss e SALE N BV
FEARNLEANE, BRI EARART 2 =BRAF, IR
301 8 LI I L B T A PR I R . X R
HAPARRE: OAEAE LIRS R AR, @it
TR RS (SPT 28 0 3%+, FPAT slgk ¥ <
0.35 kU/L ). ASF5E 2 4RAS B R EE R R 2= R 55—
= Bl AR E B2 Dot [ b5 2024 4581
WHEHE (2024-148-01) 5 |, FHHAG AR &,
12 BRI

ARJE I EOS TR A o Fbil s SRAETH
AN E L 2 mL A EDTA-K2 1Y H.55 4 15



2024 10 A S5 55 1080

HEE

781

R4 A Shim e T (PERESERE, HA)
R R A A

I3 A IgE: SRAE B B3 AP E IR I 4 mL,
BOOJE B LTS, A4 H s 96 ML
(Phadia® 250, 3¢ ) M JH: PC 22 3 500 A I ol 37
Igk /Ko
1.3 SiitsEhs

i SPSS 25.0 #4754 2200 M. FEIER i
MEZ R LAM (Qi, Q) Fon, HlE HECR
FRARG S . 2R R n (%) ik, JCFa2E
GORHALIR] FL AR Ly K, A R TR A
5. Uik AR AR 2 Wb 22 B ge it e R I
HeEtEbs, F T2 E Logistic FIAAHT (105
SRR ), FXF EHEBTHEFT Hosmer-Lemeshow 14
SR, Hr AT LUK PR S iRl 2
il ROC M1 FH T P4k A R & g B AN e, 115
AUC., FAfELWiAE, DURAE s Wi i I
BIR RGRE  FRSRE . PO . B P
PRI BE 2019 4F 6 J] 7 2022 4F 6 J it A 19 %)
STAIRETHEAT AN AR, PEH RN AR T2 W SR

FEA BT LU P < 0.05 HEFAH S HE X,

2 # R
2.1 TREELH 50 R4 B A 19 O G R AR AT
Het

2 RGP B B P SR PR A LA 2 S 1
TGt E L (P> 005), WMEHNEBKT
XTHRAH, AMJE I EOS 4. EOS A 43 k. I &
IgE KV X RAL, 2R3 AZiHEL (P
<0.05), W 1.

22 [MiEIEAR ZJT Logistic B1H 44 & 2 Wi
BEAY

¥ 1 M BA G2 TR RN A Logistic
B 53 A, &5 H a0 56 2 0T 7R, Logistic A1 5 J7 2.
Logit P = —=4.174+6.856 E0S 1141 +0.048 &1 IgE. £
Hosmer-Lemeshow ¥ 48, P > 0.05, &/ RIHL&
PEEE R4

ROC Hh s i s, A TR AUC K
0.963, EKZWRRER R, Wk 3. & 1,

F1 YRAFBAEXRIGERERMEZIERLE

Table 1 Comparison of basic clinical data and peripheral blood indexes between the observation group and control group

i H WELA] (n=305) XFREL] (n=256) e AI-] P8
B/ (%) 172 (56.4) 135 (52.7) 0.752 0.386
Gy 33 (19, 49) 38 (23, 54) -2.912 0.004
BN/ (%) 220 (72.1) 178 (69.5) 0.456 0.499
EOS %t/ ( x 107L) 0.33 (0.15, 0.44) 0.10 (0.06, 0.15) -12.897 <0.001
EOS H4r L /% 4.1 (2.4, 6.8) 1.65 (1.0, 2.6) -12.537 <0.001
M IgE/ (KU/L) 199 (91, 437) 13 (19, 38) -18.358 <0.001

F 2 AR ENEZEK Logistic E)345 47

Table 2 Logistic regression analys

is of influencing factors of AR

m H B1H SE 1§ Wald {4 P1H OR (95%CI)
EOS I 6.856 1.197 32.823 <0.001 949.408 (90.959, 9 909.655)
M IgE 0.048 0.005 77.558 <0.001 1.049 (1.038, 1.060)
(il —4.174 0.377 122.646 <0.001 0.015
#3 IMFE IgE BAE EOS iHEFMEE f i M &
Table 3 The predictive value of total serum IgE combined with EOS count prediction model
Wi H AUC (95%C1) R TR IoH 44 T I3 44k )

U AR 7Y 0.963 (0.949, 0.978) 0.892 0.953 0.958 0.881
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Figure 1 ROC curve of total serum IgE combined with

EOS count prediction model
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Figure 2 ROC curve for the external validation of the

prediction model combining serum total IgE with EOS count
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Table 4 Basic clinical data and peripheral blood indexes of each age group

AL A 0 Wem(e) ey PRI ROS AU EOS BN % M TgE/ (KU/L)
TEY WM 68 55 (80.9) 15 (13, 17) 6(8.8) 0.37(021, 0.54) 4.9 (2.7, 7.4) 335 (129, 759)
XfHEZH 45 26 (57.8) 16 (14, 17) 8 (17.8) 0.10 (0.07, 0.11) 1.5 (1.0, 2.2) 24 (13, 35)
Zir 8 7.121 -1.253 2.000 -7.825 -7.381 -8.617
PAH 0.008 0.210 0.157 <0.001 <0.001 <0.001
T WEE4l 146 67 (45.9) 31.50 (24, 37) 34(23.3) 0.25(0.14, 045) 3.8(2.3, 7.0) 177 (69, 335)
FMEZH 110 52 (47.3) 33 (28, 38)  34(30.9) 0.10 (0.05, 0.17) 1.6 (0.9, 2.8) 21 (14, 34)
Zir i 0.480 -1.901 1.868 -7.609 -7.683 -12.174
P18 0.826 0.389 0.172 <0.001 <0.001 <0.001
AL WER4l 66 37 (56.1) 54 (49, 57) 31 (47.0) 0.1 (0.13, 0.30) 3.8 (2.2, 50.2) 184 (82, 496)
YFHEZH 68 40 (58.8) 54 (50, 56) 23 (33.8) 0.12 (0.06, 0.18) 2.0 (1.0, 3.2) 23 (13, 45)
Zir i 0.105 -0.369 2.406 -4.721 -4.416 -8.873
PAH 0.746 0.712 0.121 <0.001 <0.001 <0.001
VAR WEE 25 13 (52.0) 68 (65, 72) 14 (56.0) 0.25(0.18, 0.42) 4.9 (3.2, 7.0) 151 (105, 299)
STHEZL 33 17 (51.5) 66 (62, 69) 13 (39.4) 0.09 (0.06, 0.14) 1.5(0.8, 2.3) 24 (10, 40)
Zir i 12.952 -1.201 1.576 -5.374 ~5.594 -5.709
P18 0.530 0.230 0.209 <0.001 <0.001 <0.001
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Table 5 Logistic regression analysis of influencing factors for each age group
AR i H B1H SE {H Wald & P{H OR (95%CI)
HOHE4  EOSHI 0.637 0.209 9.250 0.002 1.890 (1.254, 2.850)
B IgE 0.034 0.009 12.924 <0.001 1.034 (1.015, 1.053)
B -4.472 0.921 23.572 <0.001 0.011
el EOS H4r 0.372 0.101 13.529 <0.001 1.450 (1.190, 1.768)
BIgE 0.068 0.013 29.961 <0.001 1.071 (1.045, 1.045)
B -4.491 0.634 50.150 <0.001 0.011
rRAREL EOS i% 5.768 2.880 4.011 0.045 319.919 (1.131, 90 467.638 )
BIgE 0.062 0.014 20.153 <0.001 1.064 (1.035, 1.093)
W -4.759 0.930 26.166 <0.001 0.009
AT EOS H4rlt 0.855 0.388 4.851 0.028 2.351 (1.099, 5.032)
HIgE 0.028 0.010 7.472 0.006 1.029 (1.008, 1.050)
i -4.888 1.350 13.107 <0.001 0.008
1.0 — o kR
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Figure 3 ROC curves of prediction models for each age group
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Table 6 The predictive value of prediction models for each age group

41 AUC (95%CI) RGP TR FH - it 1 9 P4 i
B 0.983 (0.962, 1.000) 0.926 0.933 0.955 0.894
HEA 0.960 (0.938, 0.982) 0.856 0.936 0.947 0.831
ARl 0.952 (0.913, 0.992) 0.879 0.971 0.967 0.892
AR 0.977 (0.946, 1.000) 0.880 0.939 0.917 0.912
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0.952.
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JEE RIS S 40 5100 1.000 A1 0.818 5 5 4F 41 T A4
IR AUC 24 0.897, 78R FRE 55 B2 4351 oA 0.862
F10.821; HARLHHUMELTL A AUC 2 0.871, RAK
JE IR S 5 0 50 M 0.763 i1 0.8895 < 4F 41 Tl i A%
AR AUC 4 0.909, 7R 8% AR 55 4351 ok 0.833
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Figure 4 ROC curves for the external validation of

prediction models of allergic rhinitis at different age groups
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