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Yunnan Province
ZHU Yuanli" *, WANG Meilan', ZHANG Tiesong', CHEN Deyu" *, ZHANG Ting" *, GAO Yingqin' o
( 1. Department of Otolaryngology, Children’s Hospital Affiliated to Kunming Medical University, Kunming 650228, China ;
2. Dali University, Dali 671003, China )
Corresponding author: GAO Yingqin, E-mail: gyingqgin@163.com

[ Abstract ] Objective To understand the distribution of allergens in different altitude areas of Yunnan Province and evaluate
the impact of meteorological factors on the sensitization rate of allergens, providing a theoretical basis for formulating reasonable
allergen screening programs in different regions of Yunnan Province. Methods A retrospective analysis was conducted in children
with allergic rhinitis ( AR ) admitted to Department of Otolaryngology of Kunming Children’s Hospital from January 2022 to December
2023, and their permanent places of residence were Xishuangbanna prefecture, Dehong prefecture, Honghe prefecture, Zhaotong,
Kunming, Dali prefecture, and Diqing prefecture. Skin prick tests ( SPT ) were performed, and the positive results of SPT and
demographic data were analyzed. At the same time, the relationship between altitudes and meteorological factors and allergens was
analyzed by considering the altitudes of these seven regions and meteorological data ( average temperature, average annual relative
humidity, average annual wind speed, and average annual precipitation ) during the same period. Results A total of 8, 175 data
sets were collected. Under different meteorological and altitude conditions, the positive rate of SPT for dust mites and partial pollen
allergens showed significant differences (all P < 0.05 ), and dust mites remained the main allergen even at high altitudes. The positive
rate of dust mite SPT was positively correlated with the average annual temperature and negatively correlated with the altitude ( both P <
0.05 ) ; the positive rate of pollen SPT was negatively correlated with the average annual relative humidity ( P < 0.05 ) ; the positive
rate of dust mite SPT was increased with age ( P < 0.05) . Conclusion The distribution of allergens in different meteorological and
altitude areas of Yunnan Province may vary, and personalized diagnosis, treatment, prevention programs need to be formulated.
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Wik H 3BT 2024-06-10

HEWH: ~MARHEGTHINE (202103AF140008 ) 5 BT DAERMEAAEFRH (20234532250 -00) 5 EEWATH DARMHE AA B
T H AR LI H [ 2020-SW () -09 ]

VEBIA: RoTH], L5, DF5E 07w JLEAR R PSR . E-mail: 17387201723@163.com; B, MAEMER, EAEEIN, Bi4A S0,
g s JLEA RS R, E-mail: gymgqm@l63 com



572 HEE

2024 47 A% 55 8% 71

R N R B (allergic rhinitis, AR ) SRR
RS RAE S, e B AR R 88 TR
Ja B EEREE H E (immunoglobulin E, IgE) 41
ST (FERAM ) BEC . WATRFERR
FW, AR ERRLET E R e R 2B
IR, JEAGTE, AR B T 10%~30% 1 A
Ty 40% F9 LB A8 N IS0 A1 B4 M Bl v B 22
PERAIN T AR T2 BMERE

70 7 JEE Y AT B2 AR RO BE R I AR, AN ]
b DX 78 7 B AR B AEAE W B 25 55 IE R R
L SRR R A AR R K K
A IR TR T A Kb e K E R T
MM EETTS S AR AR, TR AR iy ] T 4
S TR BT A 10 i 7 | A A 2 B 0T A, 1 e iR
RAERATRE, 15 R AT 52 0 A6 R A% 7 DA e 2SR
HRAERREE , Bk AT i A S
TEATFIURE M, Barnes ™ AFFE &R, 2R 5 BLIR
O3 A 5B MR EE AR DG, AN R A A 1 RN TR
SO 7S O A3 AT T A I T e TR A DX 12
ILEAC BUBCR B, A BUBCR AR, 2 IR
SRUDL vl R IR M DX ) — U i SR R R A
AV VA b DX 1 02 i £ 3 e T e AR M X, ot
B S AR & T R —E” AR RN
R AR ST REAAAEARDCE S

A AR BRAEZ A, 2 L XS
SRR A TR R I A, HLAS L XA 2 5 R
RBEST AR ZE S, T ks L X8 B 570 A
REIE B AR DL B AZ B, Rl Ay i PR ] 5 5 B A 722
W A 7 58 AR R ER I ZH A S B
PRSI AR I . X T BRI AR E . A HA
708 7 DA I A A A b DX, AR R ST R IR,
FITE- T LR A M L AE N, I AR AR RO
FEAR AR AR, Wit, A0 T = ANA]
T A DX AR I I 53 A A7 100 B SR PR 3R % 748 o i
BRI, R 2= B AN (] DX S ) 28 7 O A
TERIES% ) BREIT

1 MN&E57F%

1.1 X

DAEHR 500 m —H6RE, MR =~ p A AR5
FEi, PR A HCA VTSN M (TR 552 m ).
M (WGP 920 m ), £ (3R 1307 m ),
MR (VA 1 685 m), R (V4K 1 891 m),

KM (U4 2 090 m ) F PN (V4K 3 459 m)
7 ANHLIX, TR IX R 55 2 R A TR R
1.2 RIS

PEFE 2022 4F 1 A & 2023 4F 12 AfER WL
HE B H SRR S, RS DL 7 A H
X, 3~16 % ) AR L. W AARHE: ORER KA
fEZ bR e 2 LA NP S R IZ W RNGY T 1R
(2022, fEITHR)), HrGIE . Wlh. B, R
P I S5 SR O R B 2 TR DA b A HOEIR
grak Fit 1 h DL, RAE A XU SRS L B
i, TNEEOKM, SEAZEKEES WY, QR
Jok #5303 56 (skin prick tests, SPT) 4% 5k BH
(17 SPT Aj B LE = 1k DR BT MG 2y . S hudificzy
BT A PURE 2R i 2h L A IR R BT 1)
L™, HEBRARME: BERHCSREARSH . A5,
8 Z LT BILKIE M 8 % s L I L E A& I A
B, PR ECE s R LE B RS B 5
2t (A5 2022-03-056-K01 ),
1.3 ekl

SR AL 225880, IFgeit o I
(9 11 Rl A AR B B SPT 250, U 45 i X 5%
HF5E i SPT 2% 5 BH A 4 B T AH — 25 0 A< 5 B8 e
PR . REEERRIETRAT RS )R, 8
A AR R, Bk, Rk A
BOME 77 M Chttps: //www.yn.gov.en/ ). 115 4%
A4 IR B AR AR . AR R AR
KHFE H AR K B
1.4 RN JEFPE R S5 R A

A FE B AR L8 SR SPT i 1 it 71
& (e Anghll, whE ) TR N A,
WY SPT /78 1 R0 28 R 45 6 2= B 48 728 L AR A
(11 Foh i A PEAR B I SR 2Rl Ry b KR
MR mHZE B AR R M. AR
il . HER . IR, SPT By 45 5 LA Rz Bk B2 v 15
£ (skin index, SI) #7539, SI 78N 5 XA
B4R 5 BH % R -3 AR Y el b st
Jy (025, 0.50] i (+); SIZH (0.50, 1.00] ic
(++), SI & (1.00, 2.00 ] ic (+++), SI KT 2.00
I8 ), YR (++) SV BAYE™
1.5 Siteeabs

K1 SPSS 25.0 e it A AT B G . H IR
SIS AR b P R A S AR OCE, E RS
HIAT KMO K45, ARG B ER Sk L3 o3 o
B TORr 2R, DA far 28005 i i U TR R4 7 Al i



2024 427 A 5585 T8 HEE 573

FXIRA I THECRRI 0 (%) Fm, H X XA
PRI LA K 7 1 Ji PR 3 22 R FH? dr s AR IR 2 RFyi2 : o os 00
WAL M (Pas, Prs) FRon, 254 XAFHE ]
FERTINRRR, AREALL (Jhs / Hhh ). @ -
ek CRFFE . M. m) H% R . . o0
MR AEAR . AR ) SR R AERE (B2 , v 0
2 h—J2) M5BT R A Spearman Bk AR M43 \ \ . :Zi:
Bio MIKIE P <0.05 WESALIFEL, £& e
HAE P < 0.05/10 R AL R \ \ ‘ / s |l s
2 & B VE: #P<0.05, ¥P<0.01.
E1 SREZEKSHEEXESHT

2.1 XA Figure 1 Correlation analysis of meteorological factors

AN TR S (B BE P 7 A4l DX S 24RO 5 T and altitude

Wk . S IIAE A 5 1 3474 XU 34 5 A R OC

(¥ P<001), WK1, Ufﬁmmﬂ’m%jﬂ& HERS (44.9% ), I3 (40.9% ) FIRAFE (39.3% ),
Pt 7 A X B AT F R 0T (KMO = gk Thes, ko 5L TIRE. 85 a
0.614, P =0.02), Iﬁiﬁ%*ﬁﬁﬁﬁiﬁl FHAK  EIHER (E2), ARG BRI E T AR5
KRBT F AP IGAE T, o 2 BT rh A B, B E . REA . MERE. 32
B AE R R RS . 258 B A 2R, F ZEe . KORFE SPT PR AR 24 B A it
VA A IR B RN S YA AR R X B A — B L X A I M (PH<0.05), NEMHEHT M4 EY 0 FE
R P SRR N M S A A R 5 1 A X8k, Bl Aaspyfe (322).

MRS 2 A K3k, R 20 M IE A5 3 4

DS, I A 55 4 AN DO, PR M I S S .

Theht. o 73 I B

22 FHLRVORIAHT o
coy I BT N
S 4 8 175 3 SPT FH M 45, I op 75 WU ’

209 303 By, M 514y, W 389 7, R Aot T I ——
6 800 1/, £Li] 321 {4y, KI 209 4y, HiIPK 102 . g

Y5439 ] (65.4% ), 22 826 (34.6% ), i

) g i [
6 (4, 8) %, ASEIHLIX PSR B . AR HE

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ARG FEL (P >0.05), WFE 1, = e win s
23 ARF %Tz@%ﬂlz,%m SPT fHH:Z =R AN WREE W kb
b 25 B 48 4% b X R LAY SPT PR 3R 347 20 A B2 %&ihX SPT FAMEZRE S L HMEHE

RIL, HEAT 4400 530 AR Wil A (72.8% ). Figure 2 Stacked bar chart of SPT positive rate by region

F1 FEMXEARIIRMERN . FREM

Table 1 Gender and age composition of research subjects from different regions

PEXRRZA N I 38 i EARTIE) N =X IR it PR

A HEEBERY 5z (n=354) (n=389) (n=7121) (n=209) (n=102) ZIH{E P
P /n (%) 4.446 0.349
L 224 (63.3) 242 (62.2) 4669 (65.6) 146 (69.9) 68 (66.7)
& 130 (36.7) 147 (37.8) 2452 (34.4) 63 (30.1) 34 (33.3)

IR B 6 (4, 8) 6 (4, 9) 6 (4, 8) 6(4,9) 6 (4, 8) 6.279 0.179
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Table 2 Difference of positive rate of allergen punctures under different meteorological and altitude factors

SPT BHME /n (% )

R e EM wam oM. EMm K T
b2 A 313 (88.4) 294 (75.8) 5184 (73.0) 145 (69.7) 58 (56.9) ™ 58.421 <0.001
L) 63 (19.4) 68 (19.4) 17 (28.2)" 66 (34.0)" 24 (25.5)" 24.053 <0.001
Mt 31 (10.2) 31 (9.7) 611 (12.0) 22 (13.0) 12 (13.5) 1.887 0.756
i A 62 (18.8) 85(26.2) 2151 (353)" 71 (40.8) * 33 (34.0) " 34.917 <0.001
HER 15 (15.5) 81°(44.0) 1169 (45.8) 51 (53.1)* 10 (47.6)  20.710 <0.001
i B 120 (44.3) 83(39.2) 1573 (40.5) 53 (46.5) 36 (45.6) 3.439  0.487
i) H %% 58 (30.1) 40 (28.6) 716 (36.4) 27 (39.7) 30 (41.7)" 15.382  0.004
2 17 (23.9) 47 (30.9) 1100 (38.2) 37 (45.7) 7 (41.2) 10.862 0.028
Pe 3 16 (21.9) 42 (28.0) 1022(37.4) 45 (58.4) " 7 (46.7)  17.169 0.002
KNP 65 (19.3) 141 (37.3) " 2699 (40.0)* 92 (46.2) " 48 (48.5) " 50.734 <0.001
HARA 7 18 (12.0) 30 (11.6) 679 (17.2) 20 (15.7) 6(22.2) 6.362  0.174

TE - SR | TN ELAEL, *P < 0.005 ; SHEETTILEL, "P < 0.005 ; LM BT, P <0.005.
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Table 3 Correlation between the positive rate of dust mite
or pollen spot and meteorological and altitude factors
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