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Abstract
Asthma is a common chronic airway disease. Inflammation in asthma can involve the entire tra-
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chea-bronchial tree. Recent years, small airways have been accepted to be the main site of inflam-
mation and major reason of airflow obstruction. And small airway dysfunction is confirmed as a
characteristic of persistent asthma, which is related to exacerbation and control. However, in asth-
ma guidelines, little information is stressing the role of small airway. In this review article, we fo-
cused on the relationship between small airway dysfunction and asthma control, pointed out the in-
fluence of small airway dysfunction in poor asthma control and stressed the importance of its
management, in order to provide supporting evidence for asthma guideline.

Keywords

Asthma Control, Small Airway Dysfunction

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

I 2 — b DL A8 PERPIGE O, S ERZ) 3.39 {2 N, HEIRFRZRE BT[] [2]. RERPEE
Wity 4 ) — AN TSI H AR, AEAE NG R BRI T8 A B, AH 24— 73 ity £ 347 A T B i 28 1 SRS [3] [4],
T E B ) 26 2 28.5%, AR T RIK I SR KT (5] B IR AN S BE R I E ., ARSI R
TR N7 ORAE S8 AR DC[6] [7], 1 AAR 5 Mo W ity 42 1) AN 25 110 oz DT 3% SHe o RF = o0 Iz R B ity B A I
PRESH 2 SCH B, BEAERE IS OO UE SE R I O 5 9%« YR IT I I 22 RN VAR 7 J7 V40 R 2 2 3 BB iy 4%
HIAEER SR R 2R [8] [9] [10] [11]. MTAER, R 2 FFESE $2 7R /NS I8 Th RE R i 5 W i R A B A AE 56
[12] [13] [14]. HFF5T 3R BALERENG FHHRY B NVSIE CA AR R, FRELE /N8 200 /2 5 UG 12 A
FERE B SER RI R [12] [13] [14] [15], SR BENG 5 B F AR $2 /N8 D) B FFhG (small airway dysfunc-
tion, SAD)ZE BN o (VR F S an ATt FLA B[ 11] [16] [17] [18]. Pk, ASCak H e T /NS I8 ThRg e hg ot
W2 Mty 428 S AT RS2 M Al — 2%, DA SRR /)N ST 1) i B 7 iy 4 1| b 190 B B PR SR AR AR
2. (NSIETHEEFERS

INTIERE SCHRENAE < 2 mm, BEEAEHCE, M 8 JECAUE 1A 2 A I 2 2R 1) B[ 19].
IEFEOR, ANRIEXSTERL T TTERR AN, ZE RN N STE R 74X 7 S SAE B T 10%~20%, 385 B
PRGN “UTBRIX 7 [20]. SRT/NSIETARR, 240 RN, ArEabAe 2 R BB 7). /NAOE D R
TSI ST 26 R A FEVPAG F BN AT SR E 5, BRI S, BN RS A /NS08 T BERE S R85 22 20 50%~60%
[21], JLEBERG H 294 20%~30% [22] [23]. 2 TR 503 B, B85 e R £ 28 /INSOE DD RE RS BB R e i [ 12]
H 55 A ROV B 22 R AR KT B A R B e AL G [12] [13] [14].
3. INSEThEERIER S E

H AT B Z Rl . g8 — A /NVIEE 77, SAD k= PR & britE . 2BREMEIL(GINA)YR H H
FUIT I8 ST REAT 2 PR I DI RE I Bk 77325, 28 1 P 1SS AUFEV )& VAl B SIE PR ZE ) S ArdE[ 1],
ST, FEV, ANRERUBHPE G/ NSIEIIRE . T I S0% i B i (% [ <R S (FEF 50%),  F 770 H
75%o i v B N P R 1B) AR B (FEF - 75%) A0 778 Y 25%~75% i 7% £ 8] P 2 S B (FEF 25%~75%
WA KPR, MMEF)&2 % R RSN TE D) Redabr[24], =B8R AR BUL T EHE T
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PR(<65%TiiT{E) AT #&7~ SAD [24]. IT4EK, BEKM R 55 (Impulse oscillometry, 10S). AR Hi10% (Body
plethysmography). IS —4% 4k % (Fractional exhaled nitric oxide, FeNO). & I} &M ¥k (Multiple
breath nitrogen washout test, MBNW). 5215 525 Tl AR IR PRS2 B P i 25 2, B 10S BE BE Bl iR
HNVRIEDRERERS, AR s TR B NI[25] [26].

10S A I8 I ik B AE AN RIR BN ARZE T han WP IGE AN [R] A SE R /), 7E 5 Hz I BB B (RS
SVSIERH 77, 20 Hz B #9008 B 77 (R20)A8 3 H 0 ERH 77, R5~R20 AR /NSIERH 77, 5 Hz B FLFHBT(XS)
MBI (AX) W2 SR/ TE DY RE ) B EE 24y, 24/ UIE H I PH ZE i B AT 2 25 39 027 [28]. FERL
N> %4 R5~R20 > 0.07 kPa/L-s #£7~4 SAD [13], #B4HF 7t L RS~R20 > 0.03 kPa/L-s /E A8 A SAD P4
PR#E[29]; #EJLE A, R5~R20 957 FRAE A AN R 4R i Bt S B 22 5231 [30],  H AT M E4t—H5E SAD (1)
10S Frif.

PRRRI TR S — Pl S VPAl i FE 78 SR S S B 7, /NVRIE SRR SR AR I 28, REE RO
S E R, RIS & (residual volume, RV)HHIAFT RV/fifi & & (total lung capacity, TLC)F 5 (>0.3)
PEINTAAE SAD, 412 /iiiE & (slow vital capacity)-F /i & (forced vital capacity, FVC) > 10% 1] 27~ /NS,
TR RO HA[31] [32].

FeNO s — Mg R AR AR Th2 AT 108 RAER 7%, ATHRIEECA AL 5 938 NO Ml
Jifi it NO(CaNO)Hi 73, CaNO # I\ 5 /MBI RAEA REFAHRIE33], B H #TX —8BUa B R i dE i it
AR AT A AAAE G+

MBNW A H T 3Ffl NV EE A i, il 2l R WAL 2 TLC, ek, 25
B — B B BUOIREE A4k, AT T3 I8 AN S iiTE B e br . IE L S AA RS Scond
I ARAZ H it Bl SN I FR bR Sacin I Ty DL A S5 S o 26 PR I 77 B 48 20 (LCD I BRI mT 4o /N
WAL, Horp LCI #A 2& —Fhidase RNVTIE DI RE N Z4[34] [35]

4. INSIETHEERERR SRR R X

BN A, AOE ORI R 2 5 R R EEE R, BTN ERERI AN, 1R
WMty P I R BRI ACRER BT, A /NI PH ZE o] REAR AL RS I HE . $27R IR X SAD [175731)
AN, XTSRRI R R R 2 —[36]. HAEBABIRFFEUES[37], 76 JLEEIAM IO A T B & AR I
B0 B h, FVC M FEV, AbF 1E % 7K P, FEF 25%~75% E H B T AN [E)RE E ARG o s 7 T F 70 % B[ 38 1
N L 28 S R A e 20 e i £ ) L B S 30 A (1) B i S8 o 1 TR P L, i D Re /KPR 22, A2 SAD 1)
UEHE , FEARRREME J0RE S N AT /NS 38 B B /NS T T R R A BT TN A5 6% i v S5 R AR T AR IR
For 108 AH G/ NRTE D) e Fa A AR 75 B SRR SR 14 W D e 57 o 9 [39] .« Skylogiann &5 4 I HH H 82 i i ik
598 LSRR IRIRS S5 AFAE /N TE T RERRAS, RBETT 5 A PR KA A BOINFR FR[40] . 7ETCEER
SR H FEV, RS2 B0 56 15 5 i B Lrh, SAD S R SR IBE I B Ak 1) FE 6 IR 2411 LA_ERE e £ 1,
ANFIE T RERRAS R TE RSB D BE T RERT I,  FERIMAL T O SE S K IAAETE, FRER I NVRIE DR
BE RSN 1 B i R PRI D RE N I, (A B 1 B N E, RSB KA
5. (VST AERERS SRR AR

AT AN [FTAS I T B R PEAL /N S ) Be Rt 5 BRI 2 1 2 [R] G R Takeda SF[421f8H 10S VFAl 1B
Wity £ NOE D) REREAS, R F S RN IR B A I DG R, KIL RS~R20 4 15 FE 451 % () R i A
MESRST A, XS5 550G 2 1) A A 26 . Shi 5[ 301 & L R5~R20 Al AX 1] FH 58 [X. 3 12 it 425 fhl A0 A 425 ol Bk 2
YRR IR E I 2E S JLEE R RS~R20, AX BEAIK, 7ERSKN 8~12 JA I B #2 Hil AER UK . Galant
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SERI[43], B R5~R20, AX, X5 & X SAD 5 & JLRABmISHIAE—FUHHXK, 77E SAD iR &
LA W By 478 AR XU - Farah FAIEFE[44] [45]38 B 1 BN $ i AN 4L 5 1) Scond A1 Sacin {8 & 1% 1l
R 2L (1) B i 26, Scond AT Sacin {FL (14934 15 — 47 P G 0 E (R B0 S AR OGN 4% AN R (1 40 37
fal R 2 . Puckett 55 N[4644 2408 1] - 7577 W1 A R ) LEE AR B Al A S S8 NO IRV K L 2 2R 5
RIAES AR FEV, FMEAR WLZ 5, (AT NO 7KF-F i (1 J 2 Le i AN S8 NO /K IR 8 1) B3 3R
TR NO KT i R e s BE 22, AT NO AP T i (1) S5 3 H 0 TE A K B v At .t
HIF 50 3 LE A8 P R N PR B 53R (inhaled corticosteroids, TCS)¥ATT i HH A £ Bl NO IRk E 5
WM 5 1) 2 T R T AE G, X AT RE S KFE ICS I < NO /KA X[47]. ATLANTIS X Iif K
()2 BB FCHRIERE 1 SAD X BERG IFEF[12]: 91%en B3 5 R LA 75 1/ NVSIBThRESE 47, SAD 1%
TET FrA % GINA BN 17 7™ AR B g b, DU R E S Th e AN T0S S FEFRIE L) SAD 2544 77 #2014y
Legmg ], B4, s ERE MG, H— Ui EdE[14]K B@E T FEF 25%~75%, 10S, MBNW
SR SAD SEnG . SRR VE B A AR S

SR, RIS R N TIE 2 B, BRI R AR 2, BN R T A,
[ E SE/E SAD FOAS b i BUE ST Be Ak, {3 1OS AN FARAS I T B 5 2%

6. INSIBTHREFETRRYIETT XM RERR{Z I B9 RN

BN FRTYE YT 3 B P AUE 280, 1CS J2 BN B E BT RIGIT A [11] [18], SAT R ZHMNITIEARN
RE TR 7 BIA /NSTE AR /N STE D e B V6 Y738 1 2 39 0 ICS 177 S BB Al &7 5k SV I 2 LA 1CS
DURA Bz v <0, B /NI — T BR A SR A EURE N 2R (HFA), DU 25 i it AR 22, Bk
G A= ZARFEPURI(LTRA)GTT, AT S R AR BE B B e I 4 0, TR B BN 4% [48] [49] [50].

Farah 55 A [45]F 78 52 0 B2 P 51 BB DL R 38, R/ INVSE D) BERRAS 2 1CS & i 5 B 45
R AP ICS FI5 T I i B 32 ) A ISy fa R DR 25 s 050 3 B M v Pk B iy S5 ) L AT LA B o 2R [ v T 7
4 JiJ5, LCI Al FeNO #5532 B R 035, H P8 s B — 50 &, i HAR R U5 S 400 H B 00,
KRR T /INVAOE SORE AT B R ICS VRYT T8 OB &) LR PR ZE M E 2R A [51]. 5 RBURL ICS JR97
FHEE, {EH HFA G 4000 — IR A5 FUKFA /AR ZER: 2 (ICS/LABA) IR T IR W i 8, LM 4% ) R 4
B BB B e, I DR SR A R AT R TG [52] [53] [54] X FH 4R BURL ICS/LABA 677 [N B B 3
ANH LRI TOS FHIR/INSIE T REFR b A BE i 25 1] /K P45 21 B 2 208 [55] [S6]. 5= BIFIML, LRSS
FRIGIT NG L, R AU R SRR A R Ml NO FRIRAT AX XG5>, 5 FEV,, FEV/FVC &
K[57]e BT —TWON 2 2/ — H & & R AERRIR T (42 FE RR SV e i 42 R 4F (0 2208 01 L v, 7245
T TR 5, IR g BB AR LI B, TOS MR IK/NVS B T BEFRARRAL X FENO 34N
AAR[58], AHIXIGURE FEAX U7 1 6L BF (8] PN Ml Ty e 2 B i SR AR Ak, 4T3 75 AH DG Im) A 9 Bl 17 VF-Aiki /)N T R
ESCAR 1 1O 55 B i 428 1) 2 [R] FR G R

7. 4hig

£ b, SAD 5Weh BH FIEPOBAL . SRR, Xt R A EE . JEAH A6 T
e, FB oy S U ARIE ISR, X T RS SAD 7EBENG HHAE AR G 6. B HUE S ThEE s
ARZEH T V- SAD 197575, 10S fE1EAl SAD 5Bl 2 K 1697 J5 TR UM D Re S 4F, R4 &
WAL, AESELF U AR N TIE DI RE . H AT $E R R A XNV TOE D REE B A A, P
BYIFEFAA RS I, 1R mIRIREEAXS SAD BN, AT IR AN o Vv 7, a2 28] 1ty 4 1
¥ H AT 1 A R A
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