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HE: BHRERHLELFBEREERDKEEXRERERNRR, RALERDKTFERESTIRE. FFHS
—E A (FeNO). #1E MIBER MR LI (EOS) X % BIGERI R R, M4 RD/K 5B T REREE .
BENEHIK P Z IR R, NJLESSE BRI X IGT RIS HRE . 7 EBAR E2023410
A ~202548 A [AIYCYE 18065 1 R IR BE ) LBH 132 BN BEHIS N  B BER (2408 B B LIE AR AT B
WERLH s FFFE TR E B FREELAH TSR R IS0 IEH FR LB NS RA . Riw 4 mE
25844 £D3 [25(0H)D3]. MIgEKF, 4MEMEOSH¥, MESTaeiets[AMEREFEVC). £—B
B RSB (FEV1). FEV1/FVC%%]fIFeNOfE. XFHUHA%LLEEDKF, ST RKRALLS-EDKFSE
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& TFXTHE4H (26.85 + 6.12 ng/mL), HEZEREFRTHEE (P <0.05). REHAHEERDHRZ 4 (<20
ng/mL) 525, @4 (20~30 ng/mL) 234, 7824 (230 ng/mL) 56; BRZHFEV1. FEV1/FVC%.
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Abstract

Objective: To investigate the relationship between serum vitamin D levels and bronchial asthma in
school-aged children, explore the associations between vitamin D levels and pulmonary ventilation
function, exhaled nitric oxide (FeNO), peripheral blood eosinophils (EOS), and total serum IgE, clar-
ify the correlation between vitamin D levels and asthma severity as well as asthma control status,
and provide reference evidence for the prevention and treatment of pediatric bronchial asthma.
Methods: A total of 80 school-aged children diagnosed with bronchial asthma for the first time at
our hospital’s pediatric outpatient department or hospitalized between October 2023 and August
2025 were enrolled as the study group, while 30 healthy school-aged children identified during rou-
tine physical examinations at the same period served as the control group. Serum levels of 25-hy-
droxyvitamin D3 [25(0OH)D3], total IgE, peripheral blood EOS count, pulmonary ventilation param-
eters [forced vital capacity (FVC), first-second forced expiratory volume (FEV1), FEV1/FVC%, etc.],
and FeNO levels were measured in both groups. Vitamin D levels were compared between groups,
and the relationships between vitamin D levels and the aforementioned parameters, asthma sever-
ity, and asthma control status were analyzed. Results: The serum 25(0H)D3 level in the study group
(18.62 % 5.38 ng/mL) was significantly lower than that in the control group (26.85 * 6.12 ng/mL; P
< 0.05). In the trial group, there were 52 cases with vitamin D deficiency (<20 ng/mL), 23 cases with
insufficient levels (20~30 ng/mL), and 5 cases with adequate levels (=30 ng/mL). The pulmonary
ventilation parameters in the deficiency group—FEV1, FEV1/FVC%, and MEF50—were significantly
lower than those in both the insufficient and adequate groups, whereas the FeNO level, eosinophil
count, and total IgE level were significantly higher than those in the insufficient and adequate groups,
with all differences being statistically significant (P < 0.05). Correlation analysis revealed that se-
rum 25(0H)D3 levels were positively correlated with FEV1 and FEV1/FVC%, and negatively corre-
lated with FeNO levels, eosinophil count, and total IgE levels (P < 0.05). Children with severe asthma
exhibited significantly lower vitamin D levels compared to those with mild or moderate asthma, and
the uncontrolled group showed significantly lower levels than both partially controlled and fully
controlled groups, with all differences being statistically significant (P < 0.05). Conclusion: Pediatric
patients with bronchial asthma often exhibit vitamin D deficiency, which may be a contributing fac-
tor to asthma onset. Vitamin D levels are positively correlated with pulmonary function and nega-
tively correlated with airway inflammation markers (FeNO, eosinophils, total IgE), influencing both
the severity of asthma and its control efficacy. Clinically, vitamin D testing should be incorporated
into asthma assessment protocols, as appropriate supplementation may improve airway function
and asthma control in pediatric patients.
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1. 5]

SO RN R B R LIS M SO RO, TR LEE IO L, LR A B A B U S RN
PEL RV RIE OB . IR I AR R AR 2 Rk SRR fe Dy 2R, 2
BILIEWAERKKE  F AR ORI 1], SFRVEEN, JLE BN AR R R L%, Rt A T
ARG AR R Y 3.34 {0 BeR R, Fort ) LEE (5 BT 40% DL b, 7R TR B LEE AN A 2R A4 A 2000
M 1.97%TF 4 2010 1 3.02%, F£ HUAREERIT 10% MR, oh ) LE R A S 5 5O R 2
AL PR —, FRLEG~12 2 TAEKKERIEE, [IEEWSIREKE WA TR, B
MR RAEAMN 2 FEUN I e Z L X FO BRI A a8 = — @ M s, [FUR AR
W [4) R 2B R T R SR DR 2R, 1) A 25K PRI 977 ¥ i Tt ket v ity 6 ) LA 9 o o LA B 0 3 S R [ K
AEZMERAR, HATAAZREER RN ER ZH LRGSR . EF kS E 554
FHIRE, 4R D TEVENG A AR RS2 B AL 2] 4828 3R D AE N — 2 Thakr IR iR va 1%
AR, RENERINETELRS SENSHAE . JERFE RERENER, (ERBRER 2 5 R e
A IR B AT 22 I T, fetg il 544 3 D Z4R(VDR)SE & 11125 G e 40 Mo (1) 4 AL A s ALt
T2 LA S A ST o0 WA AR, 0 [ S B FTR A 1 s ER A AR B R R VR o ARG BRAE Sy AR AR B 41K
RIS —E B2k, TR MR SE RV B ¢ R B (Y R AR, T 4EAE 3R D nlid i (e ik < b A
Z A1 BB B A S b R A Y TSR R SR ISR B (R D e, [ B s R0 1) 6, g T e A 4
JE KA ARLZE PN 1) 22 P 28 JE 200 M 7% A R T 9> 98 VA SR AR TS, 38 T B IR AR TE AR P S RE /K [3]. AR Sl
T X 2 W I 5B L R IE o B A LEE IS 484 & D ACTFHETIINSE, BRI 5B S ThAgfEhr. FeNO.
EOS. & IgE IR R, ZrirdEA 2 D XTI ™ HFE B K A /K-S B s, 7RG EAl E o ) L2 g A
PRI I6 SREmE T SRoB 7 ) R S5 R Al

2. FERASE
2.1. HARIMNHR

EHE 2023 4 10 A Z 2025 45 8 HARRGILEH 1S AEBECA 1) 80 B8 2 Wr 3= Wi B LIE e
H, BFFEPRESES LR 2R OLESCRE R 2 5561 (2016 4R)) B Bibsitk
R RARHE . DINFRUE: FEWE 6~12 2 (SR H): W& 58 AU B S T AE AN FeNO Rl; 58 ) LS8 At 1A
BHZZMIGFEES. HEBRbrE: GGy BABERIEHR e RN RE X RERE R &
IFEZERMER Ay I B DD RERRRS s G IR BORMBRIG ™ 8, A REI 2 AR 7T 2K

IEPERHAETRRT LR TS R AR IR 30 4 ) LEAEXS HRAL, ¥TEASf e A AR PR R gege, Joid
BRI s, T TR IRZG S, AR . SRIG AR A IER . WSS 43 B, 4 37l 4F
% 6~12 %, “FH4(8.5+2.1)%; WG EAERE: FRE 32 5], HBE 38 il ELFE 10 s BERGIEHIKSE: 58
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Al 18 Bl EoEm] 45 B, REEE 17 B, SFRRAT 16 B, 214 Fl; FEd 6~12 %, FHI(8.3+2.3)
L. AJLEER . RS EORE LE 2 RS (P > 0.05), BA .

2.2. ARG E

2.2.1. FRERESKEMN

1% 25(0H)D3 Mg : 4B R T IE BN F KM 2 mL, JBANRZRMLE RN, ERRERE
B EE D KA R 1) Cobase601 HIfL K 4 H AN IZ /it REA I MG 25(0H)D3 WAL, Figiz i
WA AT . B E S B N4 R D Bk = (<20 ng/mL). ASE(20~30 ng/mL), 782 (>30 ng/mL)=
4,

MM & IgE Mg . hECE RE A E kI 2 mL GETEE), N AHEE VG174 " BNIL 4 H 3 & A i
15 e e U LR 5 4 TgE o

AR I EOS MI5E . LS IEAME FFIK I 2 mL (AEPuEE), NG ET CAL8000 4= H ) MLyl 4 i 73 Hr 4%
BT E BOS #i & A o B 4 .

B ThRe A . fEBEIG DR = AT, KA B2 EE JAEGER A ][] MS-PFT il hRe{. K2 aiis
T SR e, ARAE R IE I, A2 KR 15~20 min, Horb AT P E IR o R B AR 2, e #TE
ELLEOLFIRE o B SZAE HHEAT T = AR O R . IASHa 05 A FH IS &(FVC), — ik
IR (FEV), —F i KIFIRCR(FEVI/FVCY%), 25%iiE i KPR EE(MEF25),  50% /1 id & i K P
TE(MEF50),  75%fiid & i K PF R E(MEF75).

FeNO M5E: FRENilishae S HATHEM, 5 FACES ok B B L CircassiaAB 2 #] ) NIOXVERO 43t
Ao RS AS A TR AN B IR B B = 245, IR Aar U i — /NI AR . 2R R R ZUE S WEh. K
FAARAT 7 A, B8 R AT RE T IR B A AU, SR H I R UEE, S HEEELE 50 mL/s SJ T, W
Ay 10 B, JEEAAIH ppb KE . HHE FeNO HK 3216 7 KK (<20 ppb). H17K-F(20~35
ppb). =i/KF(>35 ppb) =41,

2.2.2. IRRERER

A AT ) A IR R (K8 RS S RN R AEIR DL TR RS R RIS I o R L.
Mt P E R AR (LB S R 2 T S DTVATE R (2016 4ERR)) 20 AR HE . EE = A, B
HG 53R BRI F 350 A0 R s ) =P o

23. GtFERE

K SPSS 26.0 Giit A F A w Bt b A7 BB 2 op i, tHRBOR I EL + druE 0K, AR HUEBCR A
MSTREA T I EE 77 Z 00 THEBER A 70 Le(%) R, AL EEECKH 2 K56 . )5 K H Pearson AH
RAED IRV AR R AR, BLP <0.05 AZEFRAH G %8 Lo

3. 58
3.1. A4EM;E 25(0H)D3 7K FEH B

MER LI E 25(0H)D3 ¥R /& (18.62 + 5.38) ng/mL W AKX T 5 R 4H 1 (26.85 £ 6.12) ng/mL, FLiZE SR
BAREM(=6.893,P<0.001) MEHYEA R D = B8 H 52 HI(15 65.0%), A2 FH 23 (7 28.8%),
FEHIA S BI(E 6.2%); XTIRALEAER D L= 4 Hl(H 13.3%), AEA 12 Fl(4 40.0%), FTEEHE
14 %i(5 46.7%), MZEIYEAE R D EFRIRES R ZE R BEA B E (P2 =32.567, P <0.001).
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3.2. SRR EHEAE FE D KFEB )L SR NIEFRELE:

4% D= 4H FEVI1. FEVI/FVC%. MEF25. MEF50. MEF75 5 i@ S D Re 38 hrn i A T A2 4
FFE L4, FeNO {H. EOS Hm LA M Iif M IgE S B/ T ACHM T LH, EREARIFFER L P<
0.05); ARHAMFRHAMIL, ZRILG IR (P >0.05), HEWE 1.

Table 1. Comparative analysis of test results for each vitamin D level in the experimental group (X £ s)

1. LWARKFHEER D BILENSER ST LLER (T £5)

izt BZ 4 (n=52) AR (n=23) 7A@ =75) F 4 P14
FEV1 (L) 1.68 £0.35 2.05+0.42 2.18+0.38 12.658 <0.001
FEV1/FVC% (%) 72.35+8.62 79.68 + 7.53 82.45 + 6.98 9.874 <0.001
MEF25 (L/s) 1.25+0.32 1.58 +0.36 1.65+0.29 10.325 <0.001
MEF50 (L/s) 1.86 +0.45 2.32+0.51 2.48 +0.42 11.267 <0.001
MEF75 (L/s) 2.58 £0.56 3.12+0.62 3.25+0.58 9.543 <0.001
FeNO (ppb) 42.56 +10.32 28.65 + 8.56 2532+ 7.89 23.456 <0.001
EOS 14 (x10°/L) 0.68 +0.25 0.45+0.18 0.38£0.15 18.765 <0.001
4 IgE (IU/mL) 385.62 + 125.38 265.45 + 102.65 232.58 + 98.76 15.324 <0.001

3.3. SEE&4AIMNSE 25(0OH)D3 K E 5 & T HREIE XM S

Pearson 20 M K BL: 11L& 25(OH)D3 K Z 5 FEVI (r=0.586, P <0.001). FEV1/FVC% (r=0.523, P
<0.001). MEF50 (r = 0.498, P < 0.001)fA/E B2 IEAH G OE R 5 FeNO il 45 5 (r = —0.632, P < 0.001),
EOS & (r=-0.567, P <0.001), I S4E IgE & & (r=-0.512, P < 0.001)A &3 F) HfAH M.

3.4. @3S HT

3.4.1. ZLEE Logistic EJFSHT

NIRHRAE AR 2R D /KT 52 B R AR fE R R 2, AR5 R 28 & logistic [RIARALEEAT
SAHT, BN AEES . BMIL KRS BUESEN RAE ARG LR, ERIE T BRI R
Ja  R4EA F D 7K1 (<20 ng/mL)AT5 98 2 B i i A FA A7 f 5 R 35 (OR = 2.35, 95% CI: 1.42~3.89, P <0.001).
W00 M kI, 4E4EZ D 6= 2H(<10 ng/mL) LA AE B XU A2 78 2 2H(>30 ng/mL) ) 3.21 f%(OR =
3.21,95% CI: 1.89~5.45, P < 0.001) (¥ 2).

Table 2. Results of multivariate logistic regression analysis

% 2. BT E logistic BYANILER

TE OR & 95% CI P&
{4k D 7K (<20 ng/mL) 2.35 1.42~3.89 <0.001
e &K D B 4(<10 ng/mL) vs 782 41(>30 ng/mL) 3.21 1.89~5.45 <0.001

3.4.2. ZELMEETNHT
RV 4EAE R D XA ShREA JOEAR B RIS R, ASHF 7T K 2 2RV B A AR HEAT 0 #r, B
. SRR . BMIL BENG ™ R LG RAE AT SR, R EIR, ERIET LRBAKNERG, ik

DOI: 10.12677/acm.2026.1672632 1189 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1672632

25(0H)D3 /KA1 1 ng/mL, FEV1 #/1 0.03 L (8= 0.03, 95% CI: 0.02~0.04, P < 0.001), FEV1/FVC%
H4hm 0.25% (B = 0.25, 95% CI: 0.18~0.32, P < 0.001); [FIFf, FeNO 7K-F-F#f 0.85 ppb (8 = —0.85, 95% CI:
—1.02~—0.68, P < 0.001), EOS %1% 0.02 x 10%L (8 =—0.02, 95% CI: —0.03~—0.01, P < 0.001), & IgE /K
SERRAIG 5.25 TU/mL (8 = —5.25, 95% CI: —6.32~4.18, P < 0.001) (4 3).

Table 3. Results of multiple linear regression analysis

3. ZEEMEANTER

HZE p1E 95% CI P&
FEVI (L) 0.03 0.02~0.04 <0.001
FEV1/FVC% 0.25 0.18~0.32 <0.001
FeNO(ppb) -0.85 -1.02~0.68 <0.001
EOS 1% (x10°L) -0.02 —0.03~0.01 <0.001
4 IgE (IU/mL) -5.25 —6.32~4.18 <0.001

3.4.3. AEHLEREERIGER

XF 3.2 WA FEYEA R D KB L& DU e AR 4 0] LG AT FIE A S, S5 EoR: 4 D 6t
ZHE5AEHAMLEL, FEV1(P<0.001). FEVI/FVC% (P<0.001). MEF25 (P<0.001). MEF50 (P <0.001).
MEF75 (P < 0.001). FeNO (P < 0.001). EOS ##(P <0.001). % IgE (P < 0.001)2 7 ¥ A G it 2 s
e R D k= A 570 24, BRI RZE R M EA G E (P < 0.001); 4EAERD ARHESRLE
AL, FEVI (P =0.023). FEVI/FVC% (P = 0.018). FeNO (P =0.035)% 7 E B 4tit2~& X, T MEF25
(P =0.062). MEF50 (P =0.058). MEF75 (P =0.065). EOS i1#{(P =0.072). % IgE (P =0.068)% % L4511
FREMEE 4.

Table 4. Post-Hoc test results comparing different vitamin D level groups

% 4. TRMEEE D K TABLEERRBLER

Ei=tn BRZE vs ARAPE BZH vs REHPHE RAREH vs REHPE

FEV1 <0.001 <0.001 0.023
FEV1/FVC% <0.001 <0.001 0.018
MEF25 <0.001 <0.001 0.062
MEF50 <0.001 <0.001 0.058
MEF75 <0.001 <0.001 0.065
FeNO <0.001 <0.001 0.035
EOS it4% <0.001 <0.001 0.072
M TIgE <0.001 <0.001 0.068

3.5, AR ERE SIEHATRILYEE R D KPHE

B R BB LI 25(OF)D3 5 Bol] R TR B B K B UL, PR BB LY AR T
BREHOE L, XA R EHERP <005); AL E D & B RIETHAHa. 54t
ML, HoEHAE BT A, SEBEEZERP<0.05), %5 fixs.
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THIFT 4E

Table 5. Comparison of vitamin D levels in children with different asthma severity and control levels (X £, ng/mL)

5. TRIERERE SIEFIKFB)LESE = D KPR (T +5, ng/mL)

Iy ZRA 253 % 25(0H)D3 7K F{H P{H
BE 32 20.85+5.12

I Ity 717 R T T 38 18.25 £ 4.86 8.654 <0.001
HE 10 14.32 +4.25
SEA T 18 22.56 +5.38

W ity 42 1) /K S o 45 18.32 £ 4.65 10.234 <0.001
A 17 15.18 £4.32

3.6. SLHIH FeNO K S5 SERIERIFAIERME

SEEGAH FeNO /K P58 )L BOS % DL S 1gE KPR & T K FEIL, ZREERIFERE XL
(P <0.05); FeNO 185 EOS & (r=0.615,P <0.001). & IgE 7K>F(r=0.589, P < 0.001) #H & [ IEAHIC %
%, S5 FEVI/FVC% (r=—0.642, P <0.001) % ¥ & kxR R .

4. it
4.1. ¥R )LEEED. KERNTUREN

AT W82 3] 28 W S A< R e LIS 25(0OH)D S B R EH KT IER R4 JLE, VD iz RN
65.0%, AL 13.3%. X —45 0 54 24[1](2026) FENN[4] (2025) S0 7 HoAT — 8ok, o] W4id: &
D RAS 5 LR SR BN (1 R AL T REAFAERTE. 4EAE 3R D AE N —Fh B G AT va M 2R i R,
ZRTTIZRIET T WA, B WRELAM . BRGNSl AN S 2 M A A . FE RS ST R B
HPSEES KA AR R, iR R D nE R SOR A B . R 3E Th2 B4 ) Bifa) Thl B fw
. HDHIE 5 A0 R (U0 IL-4+ IL-5. IL-13)[ /= A 554, KPR 1 ER, @5 nT fe sz < i 20
SN SRR B T R S]. AH H RT4EAE 3R D Bh= S B0RENG K KRS T 0 BARLHI v AR 56 A B, mTRE
e G I« bR R B T RS2 A5 B R AR I B SR A K 5 PR NS 2 AN, RSRIE TR B — PR
WL,

4.2. 45 R D KESHESINRERIAEXM

AHIE A B £ LI 25(0H)D3 /K5 FEVI. FEVI/FVC%. MEF50 25 iiilfi < L) fg e br & IEAH
K, 44K D SZHMES IR R E LT ARH LA EH, X—4 R E7KEE K (2025) [3]. XIBEIE(2025)
[6]55 R 78 BAT — B, HWA AR RACB(ERE, 2025)[7], A WAL R D 5P &)L <E D)
REMI R RATREZ Z PR UM . AN R, 4R 3 D nl A o $ i <08 o LA g aE . b
YA AL RITAR, DT B P AR IR A RS AE A, LB A SR R B A BTl S R K i R b
W AR, 3T AT R e R A T RE[8]

4.3. #4 R D K FESREXRIERFOHEXM

AW T VL EE B I 23 I3 25(0OH)D3 /K°F5 FeNO . EOS %, & IgE WE Ak, 4iE %
D = XS 5 AR br 3 T A AN . XS5 RS ERN[4] (2025)RF Fo sl WA — 2, mr i
F D IRETTREE B B (1008 ROERREAOC, 48B3 D il s rg MR A I E . 475 Bt
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e, H0) TgE B4 RN KA ILILITRE AT P Al R AR S 5 2 W PR . A 02
FeNO i3 BOS T & 1B K TFRIERIXAR, B SIETNREMN SRR, Wb i 708
JEEAE RN BB ) 5 A 9]

4.4. HEE R D KSR ERE RITHIKTEHXR

AT T SR e FL R R SRR R D KPR TR R, RIEHIALE R T A i 4L e 42
PR, AT AEAEZK D K-V AT RE-S R ™ R P S A I DUAAE R . X — 45 R S PRI [2] (2025), K
FPP[5] (2025 FEARIE — 2, AT MYEEZ D 5 ™ ERE I R AR HACH I 9C R R BE 32 S R0 BOIR
PR VRIT T REE LRI R . EAE R D RTRRIE I RS RIE AR SR N TE B R, B AT AR
Wity (14 B P S 4 AT A R IR [10]

4.5. RN EERPRYE

AP RS T 453K D AR MIIE I RE . FeNO. EOS. & IgE 5L IR, et
THEAER D SRR ROR R, FFRE 7 HOuk e E R DL AR K RSN, 2 R SE A E A R B
. EAD A —EAR: BT RPOUTT, AR, REMAR; RMETHIEDTTE, ARER
HI AN FEAEA 3R D O B BTG DL BIE T 4EAE R D SRR I KAERIRIR, ATRE S RS
KRB ZE . A JENEATZ ot KRR THSEE, RN RYEER D T LE R 158 5 o

5. &g

SRS SO RN B LIS 25(OH)D K EEEUR, 44 D shZ B BON™E ., 44% D KFL
R B LB IR RRIE LR R, 508 RIERR EH(FeNO. EOS. & IgB) 2 thoe &R, 5 B = 5
FE R ARG DA 56 o PRI PR b BEd H S5 SR I R 4 AR R D /KPR A, 0 T 44 &R D Sz 83
AR T LR TS, FFEE A RS IIRE . FeNO SRbr L F W, A NEMEZ TR SE—&
B SRms, TR RTE R ST ARG, SRR AR IR, CRUEZ T 1 IR AR KR B AR
TG

B B

KRR C ARG BB R AR PR 2R 7 it R
e B

2024 X ST R BIH (W H 95 23-3-142).
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