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Abstract

Objective: To explore the correlation between oral and nasal exhaled nitric oxide and nasal symp-
tom scores in patients with allergic rhinitis who tested positive for Skin prick test (SPT). Methods:
A total of 358 patients with mite SPT-positive and 180 patients with mite SPT-negative non-allergic
rhinitis at the same age were selected from Yongchuan Hospital Affiliated to Chongqing Medical
University from September 2021 to July 2022, and divided into children group (6~17 years old),
youth group (18~40 years old) and middle-aged and elderly group (>40 years old) according to
age. According to the skin pricking test of dust mite, they were divided into negative (=) group,
positive (+~++) group and strong positive (+++~++++) group. The oral and nasal exhaled nitric
oxide values of all subjects were detected, and the nasal symptoms of patients with allergic rhini-
tis were scored. SPSS27.0 was used to analyze the correlation and diagnostic efficacy of each index.
Results: At different ages, the nNO and FeNO values of allergic rhinitis patients were different, and
higher than those of non-allergic patients, the difference was statistically significant (P < 0.05).
There was no significant difference in nNO among patients with different degrees of allergic rhi-
nitis at all ages. There was no significant difference in FeNO between patients with SPT in negative
group and positive group, while FeNO in patients with strong positive group was different at dif-
ferent ages (P < 0.05), and the difference was statistically significant. Spearman correlation analy-
sis showed that nNO and FeNO were weakly correlated with some nasal symptoms in AR patients
in children group, while there was no significant correlation between AR patients in youth group
and middle-aged and elderly group and nasal symptoms score. Conclusion: FeNO and nNO have
certain value as objective indicators in the diagnosis of AR, but FeNO and nNO as indicators to
evaluate the severity of AR patients need to be further studied.
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PR, H AT BTN TR R B 56 I B2 W BT RO . s S — %K S (nasal nitric oxide, nNO)
2 B B 5 e B R A AR NO /K, B AN Z 0T ST RkIE, AR S 5 A T nNO fE 5, nNO
A T AR R 5 A IS ST ROPAR [3] [4]. TR H S — %8 Ak & (fractional exhaled nitric oxide, FeNO) 3= %L
SRS TE I H S NO JKSF, 12 N FH TRty R HLAth 8 T8 92 075 (102 W7 R s 42 R 5] 22 0 FEAIE S nNO
FeNO FEAR I & 58 5B thKSP-Fhima[6] [7] [8], R S5 A8 i &5 8 iy = AR FE o B RERVP 73 55 WY
W Z (AR BRAFAE— 8 PIAH N, DR Ao IR B WP Fa s, 1 77 (A DU 5 AT 52 ) 2 PP AN b i
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% 358 4, LUK [FRIMAARAR R B H s 180 AAE X IRAL; Horp 6~17 ¥ SPT Z5 oA (+++)~(++++) B
60 5, “FIIERS 12.4 %, SPT 45 B (+)~(++) i 60 i, “FIY4ERS 13.4 %, SPT 455 M (-) 3 60 141,
SEIJERS 13.4 %5 18~40 & SPT 45 N (+++)~(++++) i35 59 I FIJ4FEES 285 %, SPT &5 F N (+)~(++)
B 5T BN IR 29.5 %, SPT 25 B (—) /i34 59 19, “FI44E S 29.7 5 5 >40 5 SPT 45 BN (+++)~(++++)
B 61 WISFHAFEY 53.2 %, SPT 455 A(+)~(++) B2 61 i, “F¥JFEE 55.8 &, SPT 2554 N(-)E 61
], “F¥4E0E 54.8 5 o Fir A BEHERR SISV BN AGE L, RSt s SR B BN ; OSAHS:
A R B WP PR HE SRR s S AR 5 A TG B S e (O B S e et ) B Sl FR S LN
R B SR IEAE VR YT AR W FE . U2 DRBGHRIKIE SR . AR OIS RS
W Rt

22. A&

2.2.1. Ryl SR

K BBt — b 1) Rk A0V (ORI ch L R A R AT PR A R4, s> B
AR ISR, RURAIE F AT IO, DA R A B ERT R, DUBERRZE I P M X R %
20 3 pp e, AR AR ORI R PR T P AL € X A B AL B T AR 2 LU S S R T SR BB S B
XHIEAHFIE N(-)s 26%~500% 9(+); 51%~100%E A(++); 101%~200%7 H(+++); 200%LL L& (++++).
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RIRTR, R R AT, RS L /N L fEIEIE A AT, PR 50 mis, R
[A9 10 so nNO R S0Pl ¥ (W A — AL RUR I, & IR B2 T B PR A R REATIINE
Ry AL, A A S A S FEZEN — M G, SR S A, WA 10 mil/s, Uit A
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5. BEARIAET 2 AANRMEHBER LPUAER: 1h WBRRIZINAEIZZ); 3h ARERRR eV E
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23. irESZE

AT FEAE ] SPSS 27.0 Geit S8 X BAE AT b o THETERILAE £ dRiEE(X £ s)&or, FFAIE
BRI ETURER A IR BRI R T Z s AHSCIE BTk A Spearman #2520 #r; P < 0.05 A%
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3. R

3.1. AR BERBERIAWEES nNO. FeNO HIXH

JLEA TR ZAE AR AR RV B ¢ B ) DB R — S BB E AR N S R B T e, B

It 5 M A6 B Ik R 6 5 P R M AN T 7 v, P < 0.05,

ERBIRA G AR S BRI L& 2.

Table 1. Symptom scale of rhinitis ("Number of consecutive sneezes 1 time, “Number of nose blows per day)
F 1 BRERITESR(LREEEIEN Y, "SHBERE)

By TR /R R B
04y & o o 7
175 [E1 Wy 3-5 <4 BRI
25 WATIK, "EZ 6~10 5~9 [E1E7 S Y e R
35 AT, AR 211 210 ARIK PR
Table 2. Relationship between SPT intensity, NNO and FeNO in AR patients
2. AR BE KK RIAIERES nNO. FeNO HYXF
JLEA B4 PR SR B F P
nNO 461.24 + 229.6 590.92 + 287.1 634.97 +311.8 6.318 0.002
FeNO 19.07 £10.1 25.85+26.9 45.85+ 37.6 15.537 <0.001
A
nNO 432.05 + 164.5 577.72 £ 311.8 607.54 + 271.2 7.912 <0.001
FeNO 18.54 +11.0 21.36 £15.6 29.46 £ 20.6 7.185 0.001
gl
nNO 448.14 +194.7 516.81 + 219.7 553.42 + 207.1 4.050 0.019
FeNO 18.76 £ 13.25 25.82£24.6 27.38+16.1 3.723 0.026

3.2. NEFEHER, FREARRIRERNEEHRN AR BEZE nNO, FeNO HIXH
FESANERPT B, A A2 B P R0 S B2 5 FEAR TR (1) AR BB 1) nNO BRI R 257, ZRARAH

THEEE G Bk IR SR B Y PP 6 FeNO JoHI R 2257, T SN2 B Dy S B R ¥ /3 FeNO 7EAN
RS BRAZR, P<0.05, ZRAAGIFEL RAEEE L3 K& 4.

Table 3. Relationship between SPT intensity and nNO in AR patients at different ages
3. TEFERME AR B& KK ARIKIEES nNO XA

FHPE 588 O 14
JLEA 590.92 + 287.1 634.97 + 311.8
HEH 577.72+311.8 607.54 +271.2
hZAA 516.81 + 219.7 553.42 + 207.1
F 1.251 1.468
P 0.289 0.233
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Table 4. Relationship between SPT intensity and FeNO in AR patients at different ages
= 4. TEIFEHRME AR BEFEKSRIRERES FeNO FIX R

FE 4% B BH 1
JLEAH 25.85 + 26.9 45.85 + 37.6
HEA 21.36 +15.6 29.46 + 20.6
g 25.82 +24.6 27.38 +16.1
F 0.732 8.805
P 0.482 <.001

3.3. FEEMHMEE AR BE nNO, FeNO 5EIVFERIES B9HE XM

Spearman MM T4 BB R, JLEA AR B nNO SIiER: . FTWimE ., SRS B ik B 558,
A2 AR F58 nNO 5 8 285BI 2 MG, ZREFRIMEE . JLEH AR B FeNO 5iiEHH .
FImi ek 259, 5 RN EAMIG; FHEA FeNO SHTWIMDIER 235405, HEF4 FeNO 5
FRIE . FTME . URIE S SRR O B A s BRI 5. & 6.

Table 5. Correlation between nNO value and nasal symptom score of AR patients in different ages
5. FNEE#E AR BEH nNO ESERERIT S HIME X 1

~ JLEA HEH EEH
=2
r P r p r P
=9 -0.609" <0.001 -0.239" 0.010 -0.242" 0.007
I 0.372" <0.001 —0.034 0.714 -0.049 0.595
FT IR 0.204" 0.026 0.114 0.223 0.115 0.209
B 0.248" 0.006 -0.047 0.620 0.002 0.980

TE: TP <0.05 FnERAAGFRE L.

Table 6. Correlation between FeNO values and nasal symptom scores in AR patients of different ages

6. TEIE#E AR BEHA FeNO E5 BIBAERITH BIHE LM

- JLEA HEH hEHEH
L
r P r P r 2]
5% -0.263" 0.004 -0.064 0.495 0.085 0.351
RV H 0.294" 0.001 0.111 0.236 0.001 0.991
T 0.251" 0.006 0.262" 0.004 -0.105 0.251
B 0.002 0.982 -0.086 0.358 —0.046 0.614
FE: P <0.05 FR R AA LR L.
4. +ig

AR & H B IE R — P T, L IgE A3 | BUARES S B K DS R PR 20 M 12 O B g R
NEJORE, FRRRAE TR E LM@Y, WA IFEEN, a5 AR Rt — DN, 4 s (ke
LB B I R AR PR MRS R B o SO R (TR i ) A2 Y 22 A A M (T R RE IR A
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WL ) R A0 B 2H 5y SE ) 2 5 (0 GBS M 9 RE N RFE 0 e TR, X P 1 20 5 =0 R SR AR G,
Ly 2 MR RS, M ERLZE R SRS IR, AT R I SR R AR B SR FEECAN AR ] |
R SEREAR[10] o ILA A TR R 7 2R AR BUHUR o B2k AU 2 — P2 W S5t R R = 1
J7ik,  H R A I B U, 0T AR ORI S W YR IT AT B A T R R X
[11]

—F AL E (nitric oxide, NO)& —MRATIE . SVIGRIVE H BHEE, B L-RERRE S AR S 1
(nitric oxide synthase, NOS) b R4 & i, AR =28 L-RERR: 1B N —FE 54 5907, Rt Ssel
PREEIE BT RN 51 DR, e BRens Sk e At i ARIE SR, Sk Nl RAER R A, NO & &
%, HEESEE SRR R DRI R, 2R TUE RN AR A s KRR A N P B 4 i G
Fro MAEX R, NO FJid B m A0 B 1, AR U H Re 08 S RAE Bl ia el AR, InE &
SE R NAERE . EIRTFA ORI, ARRPEE R EE ) nNO KT RHEEE BT S, ZREESIHEN B
SR AR ZH nNO B = T2 5 AR HEUE, (AP LSt 2 7, AIRedlslh: HATAH nNO 32 %
RUE T B, ANER R T SRR, B NOS A&, AT LAFE— @ MEE b S i B SRS PR A A A0
B IE RN SR ) F BRI —, TS FE B R K 2 P S S TF 1, 33 NO A SE R B
VRIEAZBH, AT H I nNO 7K1 Bée 5 o 3 B 48 RR S E VIR S Jls R 1T INOS 5 37 4E K NO,
FECE nNO A S [12], PRIk nNO IR EEARE S B AR 15 "™ B AR AL . R FR B SR SE | AR M
PES R ATIEITE NO MR EE ARG DRI T I, I8 R A ST 1A NO IRFERIN 77 =X, BERSAkKHE NO Mk 2
IKF T, TR XS P2 A R S 48 R85 JOE R 1424 [13] [14] [15] [16], X & B AEIR 73 B 1,
A8 AH IR TT I T7 58, /b DRIAR R 55 2% 5 1R IR I PRAEIR o

[T S, — 5510 U (FeNO) WA Ay <18 g 1R 1 R 4 B 28 5 1) — MU R PR AR (171 ASHIE 50 R A8 B
PEEL R B FeNO BUBREH T, ZR AR X, HREA AN & 58 1) = AR N, FeNO /K-FFt
1, X5 Kumar Z5[18]F1 Strunk Z5[1918F Fo 45 S —2; {5 FH P2 Ao BH 14 20 A8 W P B 5% JR 3% FeNO JE
BAER. WIRERIL, SRAMAAFER B FeNO AR, HZERAFS ¥ L. iR EA:
M FeNO WIS REER . M. PR —AAERNAG | FMME T IESA G FEEFER
MG, AU B g I S ARBT I35 5, MU e S S 1) 2 S5 . A 2 & FR H, FeNO {HAE 5 ¢
AE . IThREH I H WL A R THEZE R, 3R, AR BFH BN RAES B T IR AAEIR . FHB)
KB 2 HIAFAE, T ATE N 28R A2 SO BENG AR ISR R 25, DRI R 08 A s ) SO 0, A BRI
REE b0 J8 2 5 RS AU NG [20] [21]. B AMIF LR BA[22], FEE T WRIRIE I AR IR IR 38 R4 S 4 i
W, AT REAEAEAS FIRE B A0 R R IRGE 28 RE B, EIE AR ITE B P2 A REIR A BRI . BERG A AR BB L.
NIPIRTEISIAEAE SORE IS, PRI AIE B IR FeNO fEG FRE B rh s oI s, [ I A 35 B
FeNO 7K F 1) AR H5 2 [ B2 i 36728 1) JXURG: B K [23] [24], TRt FeNO 7T Az 1) 26 M e i d ks, B
RIAE 9T AR S S 98 T2 153 Be ik — 20 FE i A I A e i 5 B M ) 480

AW 5EiET Spearman AHSEME T A IL: JLEA AR 3% nNO S, FTWinE, B L Bk
SHIAE, FEMHRFEFH nNO SiIEES . FTHIME ., S5 SRR TC I BAH M AN FEFEZH nNO
H5EIPREFMK, ZRBEERIUMEEN, SRR E S EEZmE NO KK, SR &
FTRm . MAKSPHZESSED, MM HILE NO K EMFK, X2 E NO 55 2R 2 AL
EH 2 —. JLEH AR E#H FeNO SiiiEEA . FTHIMERIR R 95/HK, 5 8RR 2 AR FH4H FeNO
ETwie ik 2 99AH0¢; R ZFEH FeNO S5, FTWIME ., i I 55 SRR Jo i AR G . AT REJR
RN SR IE o N Sy, SR, BAMAXDEER I 52 Pk Kk SZ RE 7T RS2 RREE AR, A4
ERER, FEOMRR E ARG 52U KRG T 2 7. TR, nNO K FeNO 7 45 & &
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FEIRIEAM % AR BT L VAL, NI PR IS 1A TR R .
5. &g

L LRTR, TESAMERIT B, RN A B nNO 5 FeNO MR e S # IR B Tt i, R

nNO 5 FeNO o y—FJotl. #RAE R F M0 TE BRI T B 0 T2 RN A R 2 Wi B bR A A —
SEMME, ERERE NI AR B IE ™ B TR R it — PR FT KRG ik ; {2 FeNO REWSA XUk
D AR (B ATE R N, AR IR, ARy AR B RE 732 Jr e i A I B A5 o
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