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[ Abstract]

diseases such as chronic obstructive pulmonary disease,bronchial asthma,and bronchiectasis, severely impacting patients” quality

Chronic mucus hypersecretion( CMH ) is a significant pathophysiological feature of elderly respiratory chronic

of life and prognosis. Currently, there is still a lack of unified guidance for the systematic management of CMH in elderly
patients. Therefore,the Geriatric Respiratory and Critical Care Medicine Branch of the China Association of Gerontology and
Gerlatrics organized experts in related fields to develop this consensus, systematically elaborating on the pathogenesis, clinical
assessment methods , pharmacological and non—pharmacological treatment strategies for CMH in the elderly. The consensus covers
assessment tools such as the Cough and Sputum Assessment Questionnaire( CASAQ) and Peak Cough Flow(PCF) ,as well as the
rational use of medications including expectorants , mucoregulators , mucokinetics ,and mucolytics. It also details non—pharmacological
interventions such as chest physiotherapy, airway humidification and nebulization therapy, and mechanical airway clearance
techniques. This consensus puts forward six recommendations, aiming to provide clinicians with standardized and actionable
guidance for the management of CMH in elderly patients, thereby improving the overall treatment level of elderly respiratory
chronic diseases and patients” quality of life.
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‘E‘@%ﬁ?ﬁ?ﬁi%ﬁ%(chmnic mucus hypersecretion ,

1 FHFBE CMHBEENG

CMH ) 28 1 BH P I g | SR 0 i S S A
SRR A5 2 AT P 18 i ) R S A B o A R R PR
ik, AL S AT A A 30 o AP 0 119 T 22
R, AR, A K CMH 85w L] 2 W K67 I
BRI OB A HE R {H i i = A G AR R CMH A
M RGILE, £ T I, P EEFANBFEEZSE
AR IR 55 fG HAE IR 2 7 23 S GUA SR ST ) & Kl o2
AR AR EAR IS %

1.1 CMH $#E&  CMH 5% Fh 80k R 3 800HE
ROEARARAN B 0 BT RS A HE T 7™ A= i B R
R AR B AR 6 RO 18 M N K R | R S A I
W BARREZ — 7% R B A B
WS AT LABO RS2 M KoE A CMH (HOR 1R A
VA AR AN BE R LR Tl R . 38 2 R 8 DAl )
4 (cough and sputum assessment questionnaire , CASA—Q))

SERE APPSR 7, T LARME PG CMH (1™ AR

FATE . FE R BRI IR 22058 HP 0 22 RS ( NCRCG-PLAGH-DX-2024002)

SEAEVEE R BE E-mail : xqfang2020@ 126. com



- 98 - AR BE 2R 4 A 2026 4F 2 A4S 28 %45 2 1 Chin J Health Care Med, February 2026, Vol 28, No. 2

WA L CMH & SCHEERIZIR > 30 mL, B
RPN FE 2 LR
1.2 ZHERESEFRDWREFHEER
1.2.1 ¥t ai bk o b B ARFH (1)
e ot S o VR 0 ) S I U S SOMR AR 2 i 2
FHEE 23 IS B AR DG HEE A (2 Mucin 5AC, MUCSA ) %5 %%
A ASOE RIS W I s S8 TR e R Gl R
KA BB A 9T R A 8 T BUE R AR oy
WAPB D | bR ) A T 5 B s v R SR A
WAL i A S DU R R R R RE
Tk SR i MR S CMH AR ER R R 7,

(2) B S BT R BE T T I - 1 1 ZU0HE 1]
BERIBUAEAE AFAEZS T, Bl A AR B A 350, i %
35N LA DB B v s JULAE L PN S AR = 1R
W e, SO B4 W24 290 Bl
TR RO BRI IR R G IR I
FHE
1.2.2 ZF &4 CMH 9 R R #Hm (1) XFiThBERy
SO ;2 AF R T 0 e B 1 0 T el 2, g e
FNSRELE BB R, 7k ek 1 ) B8 Bk Ak Pl 5 2 T 4
i, CMH X S AL B0 25 1 T 5 AR BEDT YD 5T
Hik B A I3 CMH /Y 18 vk BH 2E 4 i R iR ( chronic
obstructive pulmonary disease, COPD) 5 1 s J 1S
25 B (forced expiratory volume in the first second,
FEVD) TR UIMC, SAERW = /- WA AR L, CMH
B PE COPD #3% FEVI 4H4E F R8N 22. 8 mL, %
PEN 12,6 mlL, T HSIE R5980m 23 W6 1 BLAY IR )B4
FEVI TR HAMThaesebrln 1 s 0T
AR A J1 i & A 43 b (forced expiratory volume
in the first second/forced vital capacity, FEVI/FVC) I
AUEE I 5 BT E B 5 H (peak expiratory flow,
PEF% Pred) RS N £ o

(2) Wil RZE Joy B 52 0] - CMHL 5 W A RH S 1 I i
LIRS R B VIARSG , 522 4F COPD 1Y )™ 5 e i H il
JE ARG, J& COPD FilJ5 At T Al R 3R

WHFE R P18 MR 40 W R 2 4F COPD
A HAT i B SE T XU il ) S Ak B A Bie 1R 7 M
R Prescott 55 i1 14 223 ] COPD fE35 10 ~
12 48, & S CMH 7 s 74 J5% e AH 3G ZE T Y XU 385
3.51% ., Speizer %' %} COPD 3 ¥EAT 12 4EBfiT),
R B PENZ UK %R W] TN COPD J8 5 BT X
W, MR SET - USRS 11, 04 1% BRI 3. 75 %
1.3 5|EZHEE2E CMHWEERR BEMTRE
I S A B 9 75 5 51 & CMH, 24 LU T %R,

(1) COPD S E b B AR A0 88 28 BEIRET i A
i N = S B S e 7N o RS G W = 2 /9 18
50%15 COPD S A CMH ™11

(2) A WG 1) CMH 550 F B2 AR 4 i 38
PRI MUCSAC JE N i A4 K, 2 RBVERIA 7%
{A Toll #£ 52 A F1 1 40} /i % - 13 (interleukin - 13,
IL-13) 5545 . 2945 30% ~ 50% 1) 32 A5 128 Wi £ 35
A CMH "

(3) iz 40 57 S48 4 (diffuse panbronchiolitis
DPB) F75 Y “UIE 6 15T i (A F0ARAR 4 i 1) 8 3 28
Al MUCSB JE PR “CE R T A o i
KT HLTE S R R AR 4 B A R R Y
FEik2 -2

(4) SCRUEY TRAE B Y AU b P S AE R
TE AN R4 s A 20 TR 7 ) A JRy R e A, R RGE
FARMARRAL, 7 AR Z R, 3 CMH, [RJIRF£T 6
BB T B, A B RE W 2 TR, D1 SR
P IRAE S S S TR ok 7 R R M R A T R Y
GE N

(5) 28 W M XA G M oih % W ( allergic
bronchopulmonary aspergillosis, ABPA ) S E(#J CMH #
UL, KEY 509 1) 585 8 BEURFE PR, 3090 B 22 17 1k
SCACHE It it A R i CT AT DL ARUTE R R
Huﬁ%[zﬁ—27] R

(6) fisEa 5 [ CMH R 3= 20RO - g 200 i i 3 3%
iR R K KT 324K ( epidermal growth factor receptor,
EGFRs) , 7E3R e A= K A 52 AR 19 T Jife , 4t L 8 750 38
Jif ( extracellular signal —regulated kinases 1 and 2, ERK
1/2) W) B IR Ak I BE J5 19 5% 5% I F (40 nuclear factor
kappa B,NF-«B) MG & B F W E A =AM E S
WA ARG R R R W B R E 2B A
SE S USRS E SR AN COPD it £ 3 R
BFLEERE R AT DU HE R 4228, anZEEE 1 (Mucin 1,
MUCL) , "B Rl [ SR A0 4 i JC 12 5 e 40 e Jt
B JFREfE I i 240 i 5 B IR ZE N RE 0, 5
IR R AR ZEAR G2 20

(7) BN 5y e B4 TP 22 RGTHN , A0 ik 4
BT R T BRI W < B A, A 30% ~ T0%
LRGP REW R GE, F BT ), UE R
TR TR IR A , A ] T 40 1 2 A, 20 R A A O™ R
PHOPRIR 2 ORI AT BRI AR, B CMH 2 3

EFERL LZEFREFRAMEFREZHEK
CMH, 5% EREMBREEVEX, RERNNZF
BEEH CMH WiTHREE,



AR R S 2R 2R 7 2026 4E 2 45 28 %45 2 1] Chin J Health Care Med, February 2026, Vol 28, No. 2 - 99 .

2 CMH HiTfE

CMH FY DAk 3 20 45 N2 0 R 0 R 1) PP Ak S <
BRI RE ST ( - ERAZMKAE ST ) APTAL , & — N IR R
AT, T AR CMH B R SOBRRAE T .
2.1 EBKZEREAR TR CMH EZRIAE M
Wk %%, Crawford %60 BEI T 56 T MR % 25 () 1T
fliln) & CASA - Q, R &7 4 DHERE, B0 0 IR
(cough symptom severity, COUS) 3 ANt H ; 0% WK 52 M
(cough impact, COUL) 8 >3 H ; 1% % GE K ( sputum
symptom severity, SPUS) 3 /N3 H ; 1% # 5% 1 ( sputum
impact, SPUL) 6 N1 H | 23tk 20 N0 H 446 4
SRR A5 0 ~ 100 43, 43 AR, i B
CMH FEARBEE ) %K% $% [ 4 (cough and sputum
assessment questionnaire, CASA-Q) UL 1,

®1 BTG EE

5 H TR HR %

COUS SRR
eR A 6 L B
H 2 PR HHIE S 5 A4 1 ~

Ccoul N 0 50,5 — P R0 ~ 4
PR 5 50 S (B AS % H 7840 W

I T 1 A i
W S AT T AL

1) s X REG 0 ~ 4 43
HEAT B 1A A B ) 4

H %% 552 T4 1 43 5 4 )34 R
YN e e 45 KW —4EE T A
T H i 1
A I, 15 30 % 4 1 10 <
n R S A4y S
SPUS PRI PR S 2 i A 24
PR S (TR BB I 154
WE% IR X B il 3% 4k B T AR S 5
SPUI IR R SRR X100, A& %4
R % 5 S FEFR AR5 T R 0 ~ 100
B T AR OT RN AR K
— XA I
FIHRFMA

TE:COUS. MZBAEIR ; COUL IZBSZ IR ; SPUS. ISR ; SPUL. W% B i

Patalano Z5& 08T T 2008 ~ 2021 -1y 8 TiffF 5%,
FAE 5 WGP FAESE 1 TR 25 BT S5 A 2 10
MELHE ST, B4E5 T CASA—Q TE VTl 18 4 BH Z€ 14 it <
o B NIRRT B T AR T, OF-45 547 ¢ COPD #E328
PREARABIT ( social media listening, SML) FI7E £k 23 45 #g
(online bulletin board , OBB) B /MIF5Y , SiE CASA-Q
HA B S fae . 45 R Bn, CASA-Q FEZ5 T
BU/INE (2B B VN VIR 3 5 ) B TG S = B A O i
FEV1 2 I 6 MF % [0] % ( St. George “ s respiratory
questionnaire, SGRQ ) % 14 BH Z€ 14 fifi %< 95 PF- £t ] 38
(copd assessment test, CAT) &8 b — 2, fEA A Wk
N2 R % 9% S IR & A5 Ak H SML FiI OBB %4 5

CASA-Q 1 4 DHERE N 25 = EVL T, 90 3iF 1 1% 0] 4 1Y)
BRE R AR  FE VA A A CMH (IR
RGP UG M SR R W i S e 1 it 21 Ak Ak A5 9
FH, CASA-Q tRBEARL T4,

WEREI 2. CASA-Q AIMEAEFE B H CMH fER
HIE BT 7%,
2.2 SEHREHEENOEM FEOIEEMEE
(VAR A6 A R 2J 58 B 1 O i, A R IEAS O 4%
A TR PG e 55, JHG v 0 % DI 2 ( peak cough
flow , PCF) il 5 8] 5 5 (8 | J & MR, 3 ) T 4% b 26
AR DHRE R TRl 2 H W& R AN
BEMHLBOE S HRHE P, PCF AR RN B
TSI RE T BRI, R [ B 15 4 i 45 SR A AE 25 52
e R 5 2 3 It A — B Abr Ak, AHOCE B
TR BE 1 OIS L 21 >

HHEER3.PCF RERBZENENTESY,E
AFEEREESH CMH WK ERRERFEE THTAR,

3 CMH W87

1GYT CMH 1Y 24 W) 3 2250 5o 4 i Ak 4
PR L K T8 R A FH O L 4898 2 AR Al T AL
AN TE], 7] 43 Sk 4 98 25 ((expectorants ) | 5 & 9 55 57l
( mucoregulators ) ZEVE M) (mucolytics) 7' B 5h
7124 ( mucokinetics ) % Fl R 24 45 HE 4245 W) ] 5 o
PR R IEREIR IR
3.1 BRI (1) FARARBERIK GE R
FIK G, SE RGO RS, I AT 0 ik, 3 i B 2F 6
155 AR . mB KA B T it v 2
YAl B F IR FR AR, BGE i Z RS It ZhRE . XF
T AEY TRAE B, WA G FhK AT AL R
HEH BT RE , B2 5 2B 1 AT B, AT AR SR
EYIRIE R E R INGTTY . AU RN R e
o =B 3 7K 55 AW AT B I 18 5 3 2F B IR BR g
J AR, HAE AT 44 4 h Ay . AN[RHREE A9
BHUKE AR AL T GE SO REBOE bR, (HBE & #hoK
HRE BRGNS R R AN Rt A B i, LA AT
REVS A ML) i, — R 3% MK S5 A A B R
4l -6

(2) RBUA 1y il Bk « 12 24 fofT I W0 T 8 2T i A
GIUBSE TN, ATl 23 A W 2 1 B 3R ke g T i
MRS R BF RO TR g 1 50
B RPEEANXTRETR YT
3.2 FRAFTH ()R A, FEAEN TR
RRGERRAAC (% 2 0 , (IR 0 38 190 Dol Y 80 48 11 43 A 3 I
TR AR T R A 1 A el DR T 8 8 TR 1% e AR 4



- 100 - rAE LR R 2R A 2026 4F 2 A58 28 %45 2 ] Chin J Health Care Med, February 2026, Vol 28, No. 2

R2 ZEBESERBRNTMER

Ttk BX BRGEZ BRGIAR(
A i o B T2y e B U BV SRR ALY S, O SRR WM 1 AR K, 0 ~ 2 SRR B3 ~
fiE EAT I DL 1 s BRSO 75 5 2 A3 58 (SR T I 30) % 5 43 WK g B i

WP A 1t (peak cough A% 0% WK i % AXLAN 1% ik
flow,PCF) =g

B KW SR (maximal VA R 0% LS BE Y
2, R THUE <
AR

expiratory pressure , MEP )

M RIS (white card test) 38T [ 4R 2 6 WHE
FT A T B %

W3 20 AE T T S A K5 4 53 B A WK 5 O
LR

HAB A, 1T B e 1 B8 1 B R SR IO A s T
RS R, EESNE 3R, ED 2K
PEF AR 5735 < 5% , WU KAE A R PCF (L/min) ;#5748
TR = 5% R KM, IFEHN

1 Qo VA A VAR e R 1B £/ 2 ) e 11 1 B Kl W
B2 O35, 32K S 5 ol LR BT &7 18 S SR <
Je e TR A RIFI 2 K5 48 B2 A H TR
SEREEI (R TER ) | BB = 1 ) 2 FELIT 2 5 1f) TR o B
U N 5 32 K G T e K i e D B R, IR 4
FEPER 1~ 3 s, - RPN R0, ik 6 & W0 B
JE£71°5 MEP

EHERSEREREN, TRERERN 1 ~ 2 em bE
1k R R, EoREBH VAT 3 ~ 4 DORTE RN, 85 WL

fd B LA 1Y PCF {8 470 ~
600 L/min (7.8 ~ 10 L/sec),
PCF = 270 L/min(4. 5 L/sec)
A RO L TR A B A

— 2tk MEP = 80 ¢cmH,0,
B = 100 emH,0 HIEH,
R Z PPN RO A

R b B B, 1A
BAE R LW B A3~

w1

HEHOF R LR

4 WZIRATIASBEXS - T
FAE , 34 SR ] REPE R

REEARNT 2 TR s [R] st B A e S A A O AT R R S
SERBE A EMII6E. KRR P REAT L
U/ COPD HE P e YO, 412 e 0 BEL A 28 2 1Y
TR T, T AS 2 B I/ A SR B A K 8
BL 1 0L 245 0 A 3 3 i B R AR T g X 2k 2
W A R N R 2 A B

(2) HURHBH RE 25 - £ 45 80 IE Bk i 52 A 55 470 71 S5
PIFE IR BRI T 700 WEFE IR i | B b YR 4% % Sl ot 5
HBKEE M3 2R E5 & A AL H T S BEARGE5 M3 52 {4
LRSI A M 1,4, 5- = BERR LB, FEAK 1,4, 5- =0
T2 JULTRSE T et 60 i R el RS 3 0 ) T, RS B8 5 <
TP L BRI S W AR . BUIHBRAE 259
FALFIF PR N LSRR e 10T o th R )
REAN S B T E 7

(3) Wl Bz o IR < W B o i 3R ) L o 4 ) <ol
ZF R P EERRE IR MUCSAC YRR I/ I
oI5 RIS TR ET B IVRE . ARX T bk S el
il 71, W A A Bz 5 8 & (inhaled corticosteroids,
1CS) Agiid 4> B A, HHAE T T 28 30 A7, 35 4 M
W PU B e A i 2 A R R TR B SRR
43 3 ( peak inspiratory flow , PIF) [ A M 243 50 A #y
SR C T iR T REA 260 23 I B 22 i AT COPD, 1
BiEATRARRES T,

(4) RIS BRI TR 259 . RIS N R R BT 181 259
SREATIEHUREIE AN B A A HO T B AR T BT
R IV TG M, IR P TR 28 T 0 B D 4 5
Hh ML i 25 22 ol 58 0 200 JE A TS S A LA 3R -8
(interleukin—8, IL-8) | % J5i 4 J& &5 H B — 9 ( matrix

metalloproteinase— 9, MMP — 9) | i & 3K 2E A 1 - «
(tumor necrosis factor—o, TNF —o ) %5 22 F 41 it X+ 19
FEHIC, ISR A TR 2 30 i L 4 40 ) 3 26 B - B 400
MUCSAC FEHAYR TN, i CMH, K 083K
o7 7 2R A R N TR 2R 25 W0 A B T AR 1 L 28
it g £ TR N A R AR AR R R N TR 2R A i
EL X ] e A L T A 00 0 B ) 4 i A D B B 8 9 T
YERL, Z T30 RE Y SRR & BB )7, & T
CMH SEAR ™ E A . AU W KA R
BRISIAIT B Y TRAE REA T 2 Fh A0 H ¥ K35, 3D
il SE R I, A D RE R AR =l S 1, 12 S
R B 2 25 2R TR YT BB I 5 I SR Y IRE AR R
TRIFIBDIRERS SE | $ 2 A8 AR 0 o i, A 1 o e
O H/ R

3.3 HBEsAHY

3.3.1 HEREGEE XL R R TT LA
WOH RN 2T 4R 2L R 5 TR BN 1)
Jo, AL BEE Ak 3 3 A R T P T ) T L 4
LT AR SRR SE S WA W i AR A R (R
PRWAHE S . BF5E s, W TR AT BB E 2
i COPD 37, Z IR I i (2 i 73 WA o, 0
ANVSIERHZE , P19 S AR S A i R AR, B2
BEIfE )T, i Z 4 COPD Atk ks, B,
ERPR IR AR RS L RG] 25 R L BE R A 2
TR L, e R R 28 1R AR W% 55 0 B AT 25 Wy W SC GE
TCE RO B8 AR 3 S O A T B R R
SH A TR R AR T



AR R S 2R 2R 7 2026 4E 2 45 28 %45 2 1] Chin J Health Care Med, February 2026, Vol 28, No. 2 - 101 -

3.3.2 AREAEUROR R ARATIR ARIERR B IR —
R PRI, EEh 1, 8-kt R | D -y J Al
o= RN 3 BRI I 2H AR, M AT IR S A MR |
PRI =R , R 5 24 BRAE AR BL, B A 5 R
Sy WFESELT BAESNER], 2 TIRI 7R B oy
WA BN , L4 L 18 R S VR R SE R A
AN S SA I N AR HE Bk B IR IR Y 7 i A2
PRS- AT DLl /b B8 2 S R AR R R T
Ko AT DL 6l COPD 5 24 ili 1 5 0 441 it 7 A1
RANEFH I RAE T TNF—o FIRE 41— 5 W20 g 7%
Jil3 X 7 ( granulocyte —macrophage colony —stimulating
factor, GM — CSF ) %) B i, 98 2% COPD f& # 95 1%
PER -8

3.3.3 B, KBS A B, ARSI AT LLKG SR A
LT BIEIRAR, s B4R B A MR R - RS, )
AFER B, Z B3I F] (short—acting beta, —adrenergic
agonist, SABA) UNGRAR VD T els S K B, 2 R B85
(long—acting beta, —adrenergic agonist, LABA ) # 5% 4§
%, AJ LI I B R U B e N A A A
SRS ESERROER Y R AR AR
HEIF COPD IRYT 24 , B, AR R A R =
RN 3 77 o (A

3.4 FKEWLE AIHERE BT AHE N-OBE
W2, e N - Z gt~ e 22 R 2 I PR 35 1 A 26
SRR, AT BB SRR W PR B 1 22 IR BE O B, X
REUBCFIAHRIR A4 73 WA A7 0 B8 T8 A A P 5 TR I LAY
LR LA S B B S AV T 3 120 M8 26
PRI RGP BB . WHFERI] N=-Z Bt
ZR T LABEAIL COPD 2t R AEMAR 38 W] LA IR 40 7
AW, 55 B 2 W0 R A N S AT LR 21 Bk 8] 4
Mo XFRAFEBE  N-CBEF AR SRR H il
B T AR I A, TRD B 2 24 A ot Ak,
A S W Wi R AT — R IR TR R £
B B I OGTE

3.5 Hfttzht

3.5.1 o B B TR & 3 Be A 4 A ( angiotensin
converting enzyme inhibitors, ACEI)  ACEI 1 /& —2&
TEEAE B T2 B Y [ T 24 ) it m] LA |
3.9% ~ 35% B WZWK, 5G] SE 2 U
P WA G, RBUR A WCA A TR R R
Heth o ABEFE R BT, X F A b B A i R
SRR AT 50 (AR B ) AT LA S g ik R
ARG A —E NI RTE

3.5.2  JA-T & 494 7 (proton pump inhibitors, PPI)
R ORISR ARETP AR UL, % 5 COPD 5518

PERPR R Ge P It Ar . B A AR I AR IGE
11175 | R P R J e S 8 2 7 38 58, i CMIH. g [A]
Z—,PPI NI R A 208 /0 B N AP 5 |k 1 <GE
RAE LW i 3, BAT BT HT S, A R
DRI AW AR ) (U8 2 A IR R A5 ) AOA I X 2
M e i A B PR ) 28 47 5 BT PP BAT B dy
e M, WA BFIE 7R PP 7ER E it 3% M 4F 4k
P E BRI R pH B 5 i BAT — %€ I {E,
{EAFHE— 2B %

3.5.3 P2 WEESEIACH, SOE BRI 2 WA A B
ARG BERPGIE R AL . BFFERIT, 2y 32 28
SR FE A KEEE S, RN TR A
TR PR - P B R R 2 b o A PR L v
JE AR P BRI AL T BT, W R IR e
SR R A1 H 2 HEAR H i 45 4 37 77 B AE
TR, R T RPAE R 8 i PR Hh ATk % 5 5 B A
IR T DUHERE RS A5 DL 1k 0K | A= B g A1 DL
BIAE 0 TR sl R 1) J 3l ek I BT
WL R ARLALB 2, X T AR RS IR
AR AT A S8 TAL AP E AL, 2 R
5o XFT MBI, W R R PE f RE  BK I
ZEREAR T R AT

4 CMH RIIEZSMi8TF

4.1 MIERHIRIEYIT ( chest physical therapy,CPT) i
BRI BA YT RAE EAS JRUH AT Dy 3 N ER L (1) il
5K o T I A T s A R AR (2) A BB it
i BE IR 5 HEA TR A 311 5 (3 ) e ek A S5 A B g AR 0
T e R IR B ST R R
TRTT AT REA B T B AT I R BT DG M 48 15 M i Je
A A AR N BE 4 A LB R ) 5 ICU AR B
[ 001 RSB Z Sk I R AT e (B
S0 R 52 B8k S AR S D A R FH S A X B0 i S 3y
DU BRI W3 ET A AR M A A A,
HoBm M . A ZMERT B 3G 7  H
BAEE R TR 22 5010 BAE X &R YT
A3 BEANTR], T DL HER [ B HOR | w5 225 R R
Sy HAR JCHT MG B AR S R AT S A
TRIT IR L3R 3 - 1

HEFE I 4: CPT & 3 fili 47 3K | B B2 4R 5% #A Bh R
& GEMFSIERESE S E R AR KL,  CMH 3E
HEITNERT X,
4.2 REEBUEZUBRNEFTER ZENHTZ
W) AR B IRET B R G I REIGR | T bR UE 2
YR RE I REAIR . B IR AL R 55 AL AR T BOR AT LA



- 102 -

rRAE R {a S 2f 2 5 2026 4 2 A 45 28 45 2 ] Chin J Health Care Med , February 2026, Vol 28, No. 2

PR UL BRI ARG RE M ER TS BE T, e ~UE S
AR e SERBHE

4.2.1 AERAFEAR  IERABOARZAE 8T
MR HRERE , LAA B3 10 < 6 5, 7 B T,
RPN IE 25 AT & R G0 IE W 128 5 SIS D Rg i —
7/ BL VNG PR | BT 45 N W/ o BT o | R

b, RS TR 8 L IR AL R (heated humidifier,
HH) FE 3 A S A b 3Gk i FK 28 & i, sl
AL W) 02 3 o PO 58 #4248 (heat and  moisture
exchanger , HME ) fiff 77 F 3 W 3 04 rp %) 40 FTK 43
TR HRE RIS X T R R 43 I 1 R
AHEFER B SRAL , B R i 22 19 43 W ) vl R 23 i B8

®3 MEMIELFBRESE
ik FH 8 X B TER A
A A
IRV PPACHISCH P FE T, i PRI I AR, O 6 R 2 2 01
B 1L~ 301
Pt AR I RO A ] E R R B 1 ~ 3 s FATURIR
A
RN ROMIRIURIBLI 2, 8 B0 AT M , 2 P L, 45 F b T 1
SENPULINAE MG T RO LR R B RS, G MR, 4
BB RCR TN S T ) - I A , WL 4, 1
MR, BT
L7 S UL 0 R AR BRI T AR R0 20° ~ 450 PR BET 11 E 00 S ek b I T 3 6
MRS, M fir., PR sk 2 4 7
(AT T
{041
ML) g 36 D WA 37, I E Sk 7 3 SUAR , VR T K T A
(B | P14 TR, R AR 0 20 £
BRGSO e A i, 8 AR T 05 B 2 340 55 0 g 41
S IO N ; VT 90 AU 0 I 45 2 )
FHE A IS 1 M S A et
T 45 k5 0B s A1
MR AT e e A 37, B, S BT 2 Sk

VRIS RO ()
i 2

SR A
W

5 A S (4l B A

18 5 1 % WK ( directed
cough,DC)

1S4 AR (forced

exhalation technique , FET)

F B 0 W 9E IR B R
(active cycle of breathing

technique , ACBT)

H %% 51 Wi ( autogenic
drainage , AD)

PRALG A

AR B A
B B
B 0 1 ) i 40

= =L
Akt

T EHE B

165 J R B 4k R ik %
PR 28 4 T 3 ik
I BLAN S TS

FET 75 1% 0 30 41 i 2 £
FRE PRI, Lk G/
AABRSRG , BOE T 5
FUNZ W I 28 B A I
Bakang B

AR BRI UE 7 W,
IR B35 il 2 BE 1M A A
TR AR LAE R B 28

3 A ) 72 B A il 2 ik
LA RT3k B
TR F Y
MO AR, R )
AP AR 1l 23 28 4 1) K
IEH )

SRR, TA

e AT B 5 5T W R W = O e ot 3 A 4 ,
— Ui — RS AR T

ST s s I g B BoE s 2k, B AT P A AT
e RS

BRI TN B T 45 T 125, 3 ol 0 e B it o — s A3
HAHLIREE , (R R Z IR D)

T A S, B AR T BT, 48 1 5 DR T3 7E R T
Ve st L i, 5 BT o Aol B s UL —
S T IR LA N s

R DU A BUIGAL L 0L BHS , L B WS 10 469V 0
S RAI T 3 ~ 4 U, ORI A ) LR
RELEIECLAE 1 ~ 2 Y, WS I (R (R 40
) LA IS J7 08 751 TR P A, %
I

WPl I 3 A, I R I, PR 3 R
.5 ~ 10 s; BERY 5K TR, Bl Ml & | AR <, iF
173 ~ 4k, AT FEREID & R 30 FET; PR P 2 DL 1
TS ~ 61K,

551 BB AT W 8 LA 3 J] 1 W 43 0s 4 5 55 T B B
rPAE () WA v ) A3 00V SR A 5 8 T I Bt . R i
SRS GE PR

b B = R A 8 i S ) R W
Sy IR, B 138 S A PP Y 3 B A AR o 7 AR
10 ~ 15 min

X T e P AR, o A R A
FH 5 X 1l MO 20 2 R
T P A XU 9 5, A
i1

FET 035 T k5 R &
B oI HE

SME R 1 Ak FH M T E
BEATHRAE

AD B R 52 AR 2>, 1
TR e 2

IS HADHRR AT




R AR R 2 2 2026 4FE 2 A4S 28 445 2 1 Chin J Health Care Med, February 2026, Vol 28, No. 2 - 103 -

TEIRAR A 4 i, VT BB IS JE MR A B &, P TE R B Y
KU1

25 B 52T (high—flow nasal cannula, HFNC)
e Ry BB At T R 45 O R X E ARk
(21% ~ 100%) GJE (31 ~ 37 °C) R Y & U it
(8 ~ 60 L/min) W AR 70, HFNC $24LH)
ARFX i SR TR 1 g D e R T LA 3 R A 1 IR i
ZHRE , i T HR i 2 G, A8 2 —Fh AT R 31
EIRAEAR AR T Y5 R, —SiZh
O BEHLA BRI 7R, 7EARE BBk IR 1L JE B COPD A&
#Hh, 5 5o K W %0JT (long — term oxygen therapy,
LTOT) AH L, X BE HENC ¢4 LTOT H38 FR 4T & &
GEUIRENCE 43 WA W) 3 o DA R B v 3l U ek L
P57, W B R AR T v B R R AR IR
TSN SCAE Y K AE T HENC KA ZK 21897 1Y
PR AE FSE s, HENC 3 o 2l 38 il v 38 <R
B ERR AT By 1 266 i 7 OIS 5, 0 TR
JHE [ BS 24 AF 5T B SR 2 IR IR R XE BF 23 (Modified
British Medical Research Council scale, mMRC ) -1 [£]
MESTG, BRAR T A R AR B
4.2.2 FRTE FHITIERRERBAITIE,
SEARI AL 55 AR B 2 W ) A RS, AR 25 I X
2L B R A SCE R, LIRYT 50 | 2
SR, ZAGTY CMH (9259 Al DL o 25t 4 45
2y, A 25 AR AR L, 25 AT 1k 1 Il sy 35 24 ) ik
B R A RIRAIG, 4 BN RO - 1200

FALIRITRORZ A AW A RE Sy IR E X
SR, BE A A 2 R SR T ROCR U H 2
EAE B, d TR s T 0 PR RE ) T RE
I DY BE Bl OB, I R HfE AR A A R T Y 2 1 R
BT UL 6R | U RE ) 25 0, A
WL BN RE 5 WA ( pressure metered dose inhaler,
pMDI) ; X T IFIE D BE | 38 R 25 P m0R 1y o, A
R B K Sl SR 25 W Y T B AR (dry
powder inhaler, DPT) ; X FIAFIGER | Toik AL & 55 fb 2
EATH Y AR A, A Bk RN i 5 AR (small
volume nebulizer, SVN) 5 pMDI Bk & it 55 it 55 T 7
BHRAERRE, TER, A TR WAL
— MRS, AR R BRI R BIL Sk R R
JE TR A Z R TR B IR AR A T
FL A 119 25 50 SO IR ORE P DA SO N A
ARV D HE RV AT B 00 B T AR T, O X5 I 0 T T A
BAHAEN, NB 26T B, R T E A
IRIT I, ISl B R ] = 2l i sk A R TS

AR AHE H IR S v A 5 T sl S B A AR A A
& PR g1 - 1]

EEFEER S SEELMEBULBNETRARTTL
RESEAEFRAGDEMEEEN, MESER
IR R AR HE Y , B S AR R R T, WT AIG R
%t CMH B977 3L,

4.3 HIMSERFERA  HUSOEEE R @
AR B RGBS Gl AL, AT
A I 3 A T S R AR R A BT 1947 4F
YR GE [7] 8K 1E I W (intermittent positive pressure
breathing, IPPB) , J&-HI T2 LF 4E L 19I5 1953
SEHR TE LB PE T - PF 4 R ( mechanical insufflation —
exsufflation, MI-E ) H T4 J7 "% WK G 77 19 #2281 7R 9%
W 8, 20 22 70 4E A K, PR RCIE s ( positive
expiratory pressure, PEP ) Y X — P 38 Ji i AR TR
I Y[R, Forrest Bird T 1979 4E 42
T iy AP 5 i R (intrapulmonary  percussive
ventilation , IPV) """ 20 fit:22 80 4R A 90 4EA 4]
1= 4 6 BE PR 7% (high frequency chest wall oscillation,
HFCWO) &% WS 1E JE (oscillation positive expiratory
pressure , OPEP ) 3 AR ¥ 4R 7¢ IIfa PRIV 0B AR
>k, i PR 3% K it 5K (oscillation and lung expansion,
OLE) F1 0= 3E 5 I 2 2% (expiratory flow accelerator,
EFA ) 2555 B AT Bl 6 3 B AR T I IR, ik — 25
B T AU B RS BR 1 &

4.3.1 AEAFH A REIO (1) KGEY K
i 52 e« ATUARC S 0 3 3 i 2 SO Y IE AR R
Y 5K AL WA 51U, ) s o A ) /D A K it
WALk AR T HEER A S, 4G PEP IPPB 4%,

(2) B/ EER G IR G5 BRI R B IR Y (N
&) MBENR 55 (SMIRE ) , B IR G AR 245 18R
FOB R A SR B, 0T 1 N OE YT, AL AR
OPEP \IPV (OLE %, i I 375 i A 32 238 3 7 fm M)
B AR A R S AU O R B T8 R
A, T ARSIV FEE 1) 1 AR 3 R T T M B
W HFCWO &5, B iRz A1 RE SR 157 249 ] LA 5 T
RN AL WAL, IR35 s R 9 <E A
ARG AZ A AT LA A — 5 5 B B BT D) ), £ £ 0
Pyl B U RE 5 53 A, AR ik n] AR E T 21 T Y 422
B, HESRIAR

(3) BT AL < P IAL U 8 M IR 1N 8 Y
RO FE R AR BT g, BLBT Y ) B U
PR R BN TR A0, 25 B U g 5 R 2 A 2 T
JII BB AR A BE LA I 4 B L X



- 104 - AR BE 2R 4 A 2026 4F 2 A4S 28 %45 2 1 Chin J Health Care Med, February 2026, Vol 28, No. 2

B IFRERE R GE . SRR R 7R I
PALit JAER 3 P R 3 4 1 g (EE 2R 10 %) | RRARE ik o3 A )
FIHER , dn MT-F $iAR

() FEITF AW A G AN EEHR RS
RO R SRS PR G, s ] B
A SIS &AL R, Z RS EA Ao
FE ST TR0 | Dy 8E, 38 e SO A I AER K b vk i
AT, AR T T A GE W HE S DR
TINS5
4.3.2 AEERFAHARGEREFEBIE  FENIE,
(1) SCEFB 70 IR 5 (2) IR JULIC 3 F g ik 2
Pt (3) MBI JG 5 (4) Hofth, 4 sl (B ML ARGE < | = i
RNAC B 3 S 1281200980 R AR R Y AR
ARBA Y X AE SUE XA RAEA « (1) L sh 1 2E A
FE (0% < 60 K /min B > 130 Y /min, Y45 < 90
mmHg 3 > 180 mmHg, 3V g Ik & < 60 mmHg
8¢ > 100 mmHg) 5 (2) G P& I ; (3) R&EF|HR A
5 (4) Bl Sl 2€ 5 (5) AN B0 BOR SO HER
(6) WAL sh M I ; (7) AR E B S (8) A
R E Sk SRR 5 (9) FlN IR > 20 mmHg,
4.3.3 REBFHRG T AGEE  EXIARRIK R E
TERRIE B TE RIS HOR , TR0V TR 4 & R
SERRAE L, Q0T 2 F 1T 2 B8 DL Ao . 24 H 3 5 Dl
A WP B AR | R R A B A | N e
SR BA S Sl bk it A B S 1 R B A T B | AR
2 U S 00 DL KRR 1 D T I R A R A, 3R
B B A B ) H R BE R R BT
RCR A &, 1T LA A5 1R AL B IR T
4.3.4 RpRRBBREAE SOEEFLRES, ™
LU g e R N TR ST N UV N3
B, LKA Te e SR R R T W R K R A O PIK
AN [N, AR5 At 300 B 0
f55 R I A3 BT 45 BH ZE 0455 1k R I T 45 T A
AhER DURIE R 2 42

EEER 6 MK ERBERAE T ESEE
HEEERSERRS DY UERESK, LEM
BRARSEE REMEKR . AERSRIET CMH
MEZFE, NiEEHENIEFAZERIE,

5 4&iE

BEH A2 2 R A E AR B IR, 247 A B0 f B
A1 H 4 A A2 S A B A (ELA S8 AR At B (1)
B FEENARR B =, el E AR S A, FAT]
DRI S8 AR B ST R T 20 I SR At R PR BT S

FEXHR A DRI, AT 8 e e il 2 < 94 o 0 T
AR G550 S R i, A BN B 4F U M Ui
R M IS 25367 R (R 1 D5 8 s T TS R M A
R B BT RE T T B A OB IR 3R, R 3 1Y
Bk WA I — BT Ry

FlERMI AR I oA fx v

BEEEH.

HUE TR (R4 DUBDEEHE 1T ) 85 007 M V1K B B IR S i
REEWE) IR (1 H AP BEBE) , 20 ORI A BB ) , IO i
FRBEBE) A (RE SR, EPE (R BIEEE) | LA
HAZ B ) A (T K27 B 25 B 50 D B ), e e 22
SABEBE ) S (IR — BRI ) A (B B I SRR e )
ERA (A DUEDESHET) 7 IR R (ILRTBEBE) |7 I (A
BEBE ) o6 Bk (AR 2 R L SO B ) 5 87 (T ko
P R I 3 % B ) , 6 Sl o B 2 K IR 48— A R R
), XUPHC PR AT ), 5558 30 CHEMR B 5 B — IR BE i)
TARCEEARQBEE L), TR (BCF BB S GH(h B A0 B
), VESCER CIOSCVIIE BE) , 4R MK B B B 565 A B )
TUE (2 AR GBS ) HRA i R BB ) B0 (L SOR750
—BEBE) AR (IO =R ) Rl (S LR MR AR B B )
SIE 4R T 480400 2 L D IR ) o 98 M R VT K 2 o B R
MBI ) | UISIRE CH o I 25K 2 TR 5 — AR BB ) XU (47
BEBE) , S S0 CHEAREE 2 e — LB B ) , 8 45 (A WO R B B ), 7k
YRR OIS D) U (RO — BB ) | PR (Lo ko
BB Al (B MR AR BB

&% 3k

[1] Shah BK, Singh B, Wang YK, et al. Mucus hypersecretion in
chronic obstructive pulmonary disease and its treatment [ J].
Mediators Inflamm, 2023, 2023. 8840594.

[2] KimV, Oros M, Durra H, et al. Chronic bronchitis and current
smoking are associated with more goblet cells in moderate to severe
COPD and smokers without airflow obstruction [ J]. PLoS One,
2015, 10 (2): e0116108.

[3] Crawford B, Monz B, Hohlfeld J, et al. Development and
validation of a cough and sputum assessment questionnaire [ J].
Respir Med, 2008, 102 (11): 1545-1555.

[4] Christenson SA, Smith BM, Bafadhel M, et al. Chronic obstructive
pulmonary disease [J]. Lancet, 2022, 399 (10342). 2227-2242.

[5] Schneider JI, Rowe JH, Garcia—de—Alba C, et al. The aging
lung: physiology, disease, and immunity [J]. Cell, 2021, 184
(8): 1990-2019.

[6] Wansleeben C, Bowie E, Hotten DF, et al. Age-related changes
in the cellular composition and epithelial organization of the mouse
trachea [J]. PLoS One, 2014, 9 (3): €93496.

[7] Bowdish DME. The aging lung: is lung health good health for older
adults? [J] Chest, 2019, 155 (2): 391-400.

[8] Petit LMG, Belgacemi R, Ancel J, et al. Airway ciliated cells in
adult lung homeostasis and COPD [J]. Eur Respir Rev, 2023, 32
(170) . 230106.

[9] HoJC, Chan KN, Hu WH, et al. The effect of aging on nasal

mucociliary clearance, beat frequency, and ultrastructure of



AR R S 2R 2R 7 2026 4E 2 45 28 %45 2 1] Chin J Health Care Med, February 2026, Vol 28, No. 2 - 105 -

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

respiratory cilia [ J]. Am J Respir Crit Care Med, 2001, 163
(4): 983-988.

Grubb BR, Livraghi — Butrico A, Rogers TD, et al. Reduced
mucociliary clearance in old mice is associated with a decrease in
Muc5b mucin [ J]. Am J Physiol Lung Cell Mol Physiol, 2016,
310 (9): L860-1867.

Wan NS, Tang X, Ding H, et al. Influence of coexistence of mild
OSA on airway mucus hypersecretion in patients with COPD [J]. J
Breath Res, 2021, 15 (2): 132-137.

Lowery EM, Brubaker AL, Kuhlmann E, et al. The aging lung
[J]. Clin Interv Aging, 2013, 8. 1489-1496.

Dijkstra AE, Boezen HM, van den Berge M, et al. Dissecting the
genetics of chronic mucus hypersecretion in smokers with and without
COPD [J]. Eur Respir J, 2015, 45 (1): 60-75.

Prescott E, Lange P, Vestbo J. Chronic mucus hypersecretion in
COPD and death from pulmonary infection [ J]. Eur Respir J,
1995, 8 (8): 1333-1338.

Speizer FE, Fay ME, Dockery DW, et al. Chronic obstructive
pulmonary disease mortality in six US cities [ J]. Am Rev Respir
Dis, 1989, 140 (3 Pt2). S49-S55.

Tian PW, Wen FQ. Clinical significance of airway mucus
hypersecretion in chronic obstructive pulmonary disease [ J]. J
Transl Int Med, 2015, 3 (3): 89-92.

Thompson PJ, Criner GJ, Dransfield MT, et al. Effect of chronic
mucus hypersecretion on treatment responses to inhaled therapies in
patients with chronic obstructive pulmonary disease: Post hoc
analysis of the impact trial [ J]. Respirology, 2022, 27 (12):
1034-1044.

Wang C, Xu JY, Yang L, et al. Prevalence and risk factors of
chronic obstructive pulmonary disease in China (the china pulmonary
health [ CPH ] study): a national cross — sectional study [ J].
Lancet, 2018, 391 (10131). 1706-1717.

Bonser LR, Erle DJ.

MUCSAC and MUC5B [J]. J Clin Med, 2017, 6 (12). 112.

Airway mucus and asthma: the role of
Crespo—Lessmann A, Mateus E, Torrejon M, et al. Asthma with
bronchial hypersecretion: expression of mucins and toll — like
receptors in sputum and blood [J]. J Asthma Allergy, 2017, 10;
269-276.

Kamio K, Matsushita I, Hijkata M, et al. Promoter analysis and
aberrant expression of the MUC5B gene in diffuse panbronchiolitis
[J]. Am J Respir Crit Care Med, 2005, 171 (9): 949-957.
Keicho N, Hijkata M. diffuse
Respirology, 2011, 16 (4). 581-588.

Genetic  predisposition  to
panbronchiolitis [ J].
Koser U, Hill A. What" s new in the management of adult
bronchiectasis? [J]. F1000Res, 2017, 6. 527.

TR, MRUEEE, BRI E SO YT RAE 2R BUR W
RIPREL [J]. HARGERAINICRT, 2017, 40 (1): 8-10.
Weycker D, Hansen GL, Seifer FD. Prevalence and incidence of
noncystic fibrosis bronchiectasis among US adults in 2013 [ J].
Chron Respir Dis, 2017, 14 (4). 377-384.

Lu HW, Mao B, Wei P, et al. The clinical characteristics and

prognosis of ABPA are closelyrelated to the mucus plugs in central

[27]

[28]

[29]

[30]

[31]

[32]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

bronchiectasis [J]. Clin Respir J, 2020, 14 (2). 140-147.
Zeng Y, Xue X, Cai H, et al. Clinical characteristics and
prognosis of allergic bronchopulmonary aspergillosis: a retrospective
cohort study [J]. J Asthma Allergy, 2022, 15. 53-62.

Iwai M, Yokota E, Ishida Y, et al. Establishment and
characterization of novel high mucus — producing lung tumoroids
derived from a patient with pulmonary solid adenocarcinoma [ J].
Hum Cell, 2024, 37 (4): 1194-1204.
Nicholson AG, Tsao MS, Beasley MB, et al. The 2021 WHO
classification of lung tumors: impact of advances since 2015 [J]. J
Thorac Oncol, 2022, 17 (3): 362-387.
Siddiqui S, Johansson K, Joo A, et al. Epithelial miR - 141
regulates IL—13-induced airway mucus production [ J]. JCI Insight,
2021, 6 (5): e139019.

Tang Y, Zhang LF, Sun R, et al. Pulmonary delivery of mucus—
traversing PF127 — modified silk fibroin nanoparticles loading with
quercetin for lung cancer therapy [J]. Asian J Pharm Sci, 2023,
18 (4): 100833.

Carannante N, Annunziata A, Coppola A, et al. Diagnosis and
treatment of pneumonia, a common cause ofrespiratory failure in
patients with neuromuscular disorders [ J]. Acta Myol, 2021, 40
(3): 124-131.
Unnisa Z, Yoon JK,

Schindler JW, et al.

Biomedicines, 2022, 10

Gene  therapy
developments for pompe disease [ J].
(2): 302.

Chatwin M, Toussaint M, Gongalves MR, et al. Airway clearance
techniques in neuromuscular disorders: a state —of —the —art review
[J]. Respir Med, 2018, 136: 98-110.
Monz BU, Sachs P, McDonald J, et al. Responsiveness of the
cough and sputum assessment questionnaire in exacerbations of COPD
and chronic bronchitis [ J ]. Respir Med, 2010, 104 (4):
534-541.

Patalano F, Hache C, Pethe A, et al. Performance of the Cough
and Sputum Assessment Questionnaire ( CASA -= Q) in COPD;
evidence from clinical and online patient interaction studies [J]. Int
J Chron Obstruct Pulmon Dis, 2022, 17. 3087-3096.

Deslee G, Burgel PR, Escamilla R, et al. Impact of current cough
on healthrelated quality of life in patients with COPD [J]. Int J
Chron Obstruct Pulmon Dis, 2016, 11 2091-2097.

Tagaya E, Yagi O, Sato A, et al. Effect of tiotropium on mucus
hypersecretion and airway clearance in patients with COPD []J].
Pulm Pharmacol Ther, 2016, 39. 81-84.
Charon L, Launois C, Perotin JM, et al. Current cough and
sputum assessed by the cough and sputum assessment—questionnaire
(CASA-Q) is associated with quality of life impairment in cystic
fibrosis [J]. BMC Pulm Med, 2023, 23 (1). 457.

Mann J, Barnes H, Lew J, et al. Patient — reported outcome
measures for cough used in interstitial lung disease: a systematic
review [J]. Eur Respir Rev, 2025, 34 (177). 240206.

Tajiri T, Suzuki M, Nishiyama H, et al. Efficacy of dupilumab for
airway hypersecretion and airway wall thickening in patients with

moderate — to — severe asthma: a prospective, observational study



- 106 - rAE LR R 2R A 2026 4F 2 A58 28 %45 2 ] Chin J Health Care Med, February 2026, Vol 28, No. 2

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[J]. Allergol Int, 2024, 73 (3): 406-415.

R GRIDIRE (53 B0 [M]. 1. BiERHEER MW
#t, 2022. 69-128.

Button B, Goodell HP, Atieh E, et al. Roles of mucus adhesion
and cohesion in cough clearance [J]. Proc Natl Acad Sci USA,
2018, 115 (49) . 12501-12506.

Hill DB, Button B, Rubinstein M, et al.
Physiol Rev, 2022,

Physiology and
pathophysiology of human airway mucus [J].
102 (4): 1757-1836.

Duan J, Zhang XF, Song JP. Predictive power of extubation failure
diagnosed by cough strength: a systematic review and meta—analysis
[J]. Crit Care, 2021, 25 (1) 357.

Laveneziana P, Albuquerque A, Aliverti A, et al. ERS statement
on respiratory muscle testing at rest and during exercise [ J]. Eur
Respir J, 2019, 53 (6). 1801214.

Butterfield RJ, Kirkov S, Conway KM, et al. Evaluation of effects
of continued corticosteroid treatment on cardiac and pulmonary
function in non—ambulatory males with Duchenne muscular dystrophy
from MD STARnet [J]. Muscle Nerve, 2022, 66 (1) 15-23.
Brennan M, Mcdonnell M J, Duignan N, et al. The use of cough
peak flow in the assessment of respiratory function in clinical
practice—a narrative literature review [ J]. Respir Med, 2022,
193 106740.

Choi J, Baek S, Kim G, et al. Peak voluntary cough flow and
oropharyngeal dysphagia as risk factors for pneumonia [ J]. Ann
Rehabil Med, 2021, 45 (6): 431-439.

Kotajima ¥, Yatomi M, Hisada T. Effect of the inspiratory method
and timing of voluntary cough on peak cough flow [J]. Ann Rehabil
Med, 2023, 47 (2). 118-128.

Abedini M, Froutan R, Moghaddam AB, et al.

Comparison of
cough peak expiratory flow measurement" and " cough strength
measurement using the white card test" in extubation success: a
randomized controlled trial [J]. J Res Med Sci, 2020, 25. 52.
Yohannes AM, Tampubolon G. Changes in lung function in older
people from the english longitudinal study of ageing [J]. Expert Rev
Respir Med, 2014, 8 (4). 515-521.

Kaneko H, Suzuki A, Horie J. Relationship of cough strength to
respiratory function, physical performance, and physical activity in
older adults [J]. Respir Care, 2019, 64 (7). 828-834.

Lee KW, Kim SB, Lee JH, et al. Cut—off value of voluntary peak
cough flow in patients with parkinson’s disease and its association with
severe dysphagia: a retrospective pilot study [ J ]. Medicina
(Kaunas) , 2023, 59 (5):. 921.

Duan J, Zhou LT, Xiao ML, et al. Semiquantitative cough strength
score for predicting reintubation after planned extubation [J]. Am ]
Crit Care, 2015, 24 (6): e86-90.

Mukae H, Kaneko T, Obase Y, et al. The Japanese respiratory
society guidelines for the management of cough and sputum ( digest
edition) [J]. Respir Investig, 2021, 59 (3). 270-290.
PREEE, BhEgih, XISCT. MFBOReE (M. dbmt. ARITUVZER
Jikt, 2022: 412-414.

Shen YC, Huang SG, Kang J, et al. Management of airway mucus

[59]

[60]

[61]

[62]

[63]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

hypersecretion in chronic airway inflammatory disease; Chinese
expert consensus ( English edition ) [J]. Int J Chron Obstruct
Pulmon Dis, 2018, 13. 399-407.

Reeves EP, McCarthy C, McElvaney OJ, et al. Inhaled hypertonic
saline for cystic fibrosis; reviewing the potential evidence for
modulation of neutrophil signalling and function [ J]. World J Crit
Care Med, 2015, 4 (3). 179-191.

Singh S, Hornick D, Fedler J, et al. Randomized controlled study
of aerosolized hypertonic xylitol versus hypertonic saline in
hospitalized patients with pulmonary exacerbation of cystic fibrosis
[J]. T Cyst Fibros, 2020, 19 (1). 108-113.

Bennett WD, Burbank A, Almond M, et al. Acute and durable
effect of inhaled hypertonic saline on mucociliary clearance in adult
asthma [J]. ERJ Open Res, 2021, 7 (2). 00062-2021.

Ohar JA, Donohue JF, Spangenthal S. The role of guaifenesin in
the management of chronic mucus hypersecretion associated with
stable chronic bronchitis; a comprehensive review [ J]. Chronic
Obstr Pulm Dis, 2019, 6 (4). 341-349.

Zeng Z, Yang D, Huang X, et al. Effect of carbocisteine on
patients with COPD: a systematic review and meta—analysis [ J].
Int J Chron Obstruct Pulmon Dis, 2017, 12. 2277-2283.

Zheng JP, Kang J, Huang SG, et al. Effect of carbocisteine on
acute exacerbation of chronic obstructive pulmonary disease (PEACE
Study ) : a randomised placebo — controlledstudy [ J ].

2008, 371 (9629): 2013-2018.

Lancet,

Hansen—Flaschen J, Tino G. Time to reconsider mucoactive agents
for airway clearance [ J]. N Engl J Med, 2025, 393 (16):
1646-1647.

Sunther M, Marchon K, Gupta A. Tiotropium in the management of
paediatric and adolescent asthma; systematic review [ J]. Paediatr
Respir Rev, 2021, 38. 58-62.

Lim JU, Park S, Yoon JH, et al. Efficacy of inhaled tiotropium
add — on to budesonide/formoterol in patients with bronchiolitis
obliterans developing after hematopoietic stem cell transplantation
[J]. Respir Med, 2023, 218. 107410.

Yang LL, Xu MZ, Zhang LH, et al. Panax notoginseng saponin R1
improves glucocorticoid — inhibited airway epithelium repair via
glucocorticoid receptor B [ J]. Int Immunopharmacol, 2024,
127, 111347.

Williams DM. Clinical pharmacology of corticosteroids [ J]. Respir
Care, 2018, 63 (6): 655-670.

Lavorini F. F]asyhaler@; an overview of an inhaler device for day—
to—day use in patients with asthma and chronic obstructive pulmonary
disease [J]. Drugs Context, 2019, 8. 212596.
Feldman WB, Suissa S, Kesselheim AS, et al.

Comparative

effectiveness and safety of single inhaler triple therapies for chronic

obstructive pulmonary disease; new user cohort study [J]. BMJ,
2024, 387: e080409.
Yang J. Mechanism of azithromycin in airway diseases [J]. J Int

Med Res, 2020, 48 (6): 300060520932104.
Sadarangani SP, Estes LL, Steckelberg JM. Non — anti — infective

effects of antimicrobials and their clinical applications; a review



AR R S 2R 2R 7 2026 4E 2 45 28 %45 2 1] Chin J Health Care Med, February 2026, Vol 28, No. 2

- 107 -

[74]

[75]

[76]

[77]

[78]

[79]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[J]. Mayo Clin Proc, 2015, 90 (1). 109-127.

Tojima I, Shimizu S, Ogawa T, et al. Anti-inflammatory effects of
a novel non—antibiotic macrolide, EM900, on mucus secretion of
airway epithelium [ J]. Auris Nasus Larynx, 2015, 42 (4):
332-336.

Lourdesamy Anthony AI, Muthukumaru U. Efficacy of azithromycin
in the treatment of bronchiectasis [ J]. Respirology, 2014, 19
(8): 1178-1182.

D’Antonio S, Pennisi A, Cazzola M. Mucolytic therapy in COPD.
patient usage and preferences in real—world italian settings [J]. Int
J Chron Obstruct Pulmon Dis, 2025, 20. 479-486.

Zhang SJ, Jiang JX, Ren QQ, et al

ameliorates LPS —induced airway inflammation and mucus secretion

Ambroxol  inhalation
through the extracellular signal — regulated kinase 1/2 signaling
pathway [J]. Eur J Pharmacol, 2016, 775; 138-148.

De Mey C, Patel J, Lakha DR, et al. Efficacy and safety of an oral
ambroxol spray in the treatment of acute uncomplicated sore throat
[J]. Drug Res (Stuttg), 2015, 65 (12): 658-667.

Yu N, Sun YT, Su XM, et al. Eucalyptol protects lungs against
bacterial invasion through attenuating ciliated cell damage and
suppressing MUC5AC expression [ J]. J Cell Physiol, 2019, 234
(5): 5842-5850.

Kennedy—-Feitosa E, Okuro RT, Ribeiro VP, et al. Eucalyptol
attenuates cigarette smoke — induced acute lung inflammation and
oxidative stress in the mouse [ J]. Pulm Pharmacol Ther, 2016,
41; 11-18.

Qiu XY, Yan LS, Kang JY, et al. Eucalyptol, limonene and
pinene enteric capsules attenuate airway inflammation and obstruction
in lipopolysaccharide—induced chronic bronchitis rat model via TLR4
signaling inhibition [J]. Int Immunopharmacol, 2024, 129. 111571.
Prall S, Bowles EJ, Bennett K, et al. Effects of essential oils on
symptoms and course ( duration and severity ) of viral respiratory
infections in humans: a rapid review [J]. Adv Integr Med, 2020,
7 (4): 218-221.

Vierra M, Dhiman A, Witmer HDD, et al. Celecoxib and myrtol:
a novel therapy for recurrent appendiceal mucinous neoplasms with
extensive peritoneal dissemination [ J]. Am J Clin Oncol, 2022,
45 (1): 9-13.

Matl CM, Jang W, Salley JR, et al. Effects of essential oils in the
treatment of acute rhinosinusitis; a systematic review [ J ].
Laryngoscope Investig Otolaryngol, 2025, 10 (3): €70189.
Marques L, Vale N. Salbutamol in the management of asthma: a
review [J]. Int J Mol Sci, 2022, 23 (22). 14207.

Heo YA. Budesonide/glycopyrronium/formoterol : a review in COPD
[J]. Drugs, 2021, 81 (12): 1411-1422

Bourdin A, Molinari N, Ferguson GT, et al. Efficacy and safety of
budesonide/glycopyrronium/formoterol fumarate versus other triple
combinations in COPD: a systematic literature review and network
meta—analysis [ J]. Adv Ther, 2021, 38 (6): 3089-3112.

AR B W 2 o M M L JE PR I 2 4, (g PR 28
PEIGERG 5 IF O MBI IR B L ) 5. R
FEPERGOT G IF O MBS IR E L Z IR [1]. R

[89]

[90]

[91]

[92]

(93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

NP 2Rk, 2022, 45 (12): 1180-1191.

Rogliani P, Manzetti GM, Gholamalishahi S, et al. Impact of N-
acetylcysteine on mucus hypersecretion in the airways: a systematic
review [J]. Int J Chron Obstruct Pulmon Dis, 2024, 19. 2347-2360.
Zhang QW, Ju YR, Ma Y, et al. N - acetylcysteine improves

oxidative stress and inflammatory response in patients with community

acquired pneumonia: a randomized controlled trial [J]. Med Cine
( Baltimore) , 2018, 97 (45): el13087.
Baraldi F, Bigoni T, Foschino Barbaro MP, et al. Mucus

production and chronic obstructive pulmonary disease, a possible
treatment target; zooming in on N — acetylcysteine [ J]. Monaldi
Arch Chest Dis, 2025, 14 (1). 21-26.

Yilmaz 1. Angiotensin — converting enzyme inhibitors induce cough
[J]. Turk Thorac J, 2019, 20 (1): 36-42.

Shinohara Y, Origasa H. Post — stroke pneumonia prevention by
angiotensin—converting enzyme inhibitors: results of a meta—analysis
of five studies in Asians [J]. Adv Ther, 2012, 29 (10): 900-912.
Herregods TVK, Pauwels A, Jafari J, et al. Ambulatory pH -
impedance—pressure monitoring as a diagnostic tool for the reflux—
cough syndrome [J]. Dis Esophagus, 2018, 31 (1) 1-7.
Kikuchi S, Imai H, Tani Y, et al. Proton pump inhibitors for

chronic obstructive pulmonary disease [ J].

Rev, 2020, 8 (8): CDO13113.

Cochrane Database Syst

Delpiano L, Thomas JJ, Yates AR, et al. Esomeprazole increases
airway surface liquid ph in primary cystic fibrosis epithelial cells
[J]. Front Pharmacol, 2018, 9. 1462.

Ihgtl R, SRR R B R RO L BIE P 0  BE 2E
i s A 3 S R s LR SRy i (U], dbshE
R, 2012, 19 (3): 37-39.

R BV &P IR YT R AL Al 280 0 A BEL 2 M il 0 k&
FERTT RS SOE R = A I s [T]. BRI R S5 A
ZeiR, 2016, 25 (31): 3480-3482.

e, XA, BRI, SF. (NG AR A8 Dy A R 1L-13
{F5E BRI COPD KRB R = 40w [J]. ezl
T, 2016, 34 (8): 1904-1907.

HER, FREGE, VAL, S R A H 6T i L %E
PERfGR S I E B ALRI AT (], JEah B2 R A R,
2018, 41 (1) 45-52.

Flume PA, Robinson KA, O-Sullivan BP, et al. Cystic fibrosis
pulmonary guidelines: airway clearance therapies [ J].

Care, 2009, 54 (4): 522-537.

Respir

Lester MK, Flume PA. Airway - clearance therapy guidelines and
implementation [ J]. Respir Care, 2009, 54 (6): 733 -750;
discussion 733-750.

Wang D, Zhao P, Liu YX, et al. Predicting ventilator—associated
pneumonia in elderly patients requiring mechanical ventilation
through the detection in tracheal aspirates [ J]. Postgrad Med
2023, 135 (8): 831-841.

Watson K, Egerton T, Sheers N, et al. Respiratory muscle
training in neuromuscular disease; a systematic review and meta—
analysis [ J]. Eur Respir Rev, 2022, 31 (166): 220065.
Lahiri T, Hempstead SE, Brady C,

et al. Clinical practice



- 108 -

rRAE R {a S 2f 2 5 2026 4 2 A 45 28 45 2 ] Chin J Health Care Med , February 2026, Vol 28, No. 2

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

guidelines from the cystic fibrosis foundation for preschoolers with

cystic fibrosis [J]. Pediatrics, 2016, 137 (4): €20151784.

Trimble A, Zeman K, Wu J, et al. Effect of airway clearance
therapies on mucociliary clearance in adults with cystic fibrosis; a
randomized controlled trial [ J ]. PLoS One, 2022, 17

(5): €0268622.
Warnock L, Gates A. Chest physiotherapy compared to no chest
physiotherapy for cystic fibrosis [J]. Cochrane Database Syst Rev,
2015, (12): CD001401.

Morrison L, Milroy S. Oscillating devices for airway clearance in
people with cystic fibrosis [ J]. Cochrane Database Syst Rev,
2020, 4 (4). CD006842.

Nicolini A, Grecchi B, Ferrari — Bravo M, et al. Safety and
effectiveness of the high — frequency chest wall oscillation vs
intrapulmonary percussive ventilation in patients with severe COPD
[J]. Int J Chron Obstruct Pulmon Dis, 2018, 13; 617-625.
Ren S, Li W, Wang L, et al. Numerical analysis of airway mucus
clearance effectiveness using assisted coughing techniques [J]. Sci
Rep, 2020, 10 (1): 2030.

Mcllwaine M, Button B, Nevitt SJ. Positive expiratory pressure
physiotherapy for airway clearance in people with cystic fibrosis
[J]. Cochrane Database Syst Rev, 2019, 2019 (11). CD003147.
Strickland SL, Rubin BK, Drescher GS, et al. AARC clinical
practice guideline; effectiveness of nonpharmacologic —airway
clearance therapies in hospitalized patients [ J]. Respir Care,
2013, 58 (12). 2187-2193.

SevericheBueno D, Gamboa E, Reyes LF, et al. Hot topics and
current controversies in mnoncystic fibrosis bronchiectasis [ J ].
Breathe (Sheff), 2019, 15 (4). 286295.

Volsko TA. Airway clearance therapy: finding the evidence [J].
Respir Care, 2013, 58 (10): 1669-1678.

Skloot GS. The effects of aging on lung structure and function [J].
Clin Geriatr Med, 2017, 33 (4). 447-457.

Restrepo RD, Walsh BK. Humidification during invasive and
noninvasive mechanical ventilation: 2012 [ J].

2012, 57 (5). 782-788.
Xia JG, Gu SC, Lei W, et al. High—flow nasal cannula versus

Respir Care,

conventional oxygen therapy in acute COPD exacerbation with mild
hypercapnia; a multicenter randomized controlled trial [ J]. Crit
Care, 2022, 26 (1): 109.

Simioli F, Fiorentino G, Cauteruccio R, et al. Long—term high
flow nasal cannula therapy in primary and secondary bronchiectasis
[J]. Healthcare (Basel), 2023, 11 (9): 1250.

Rubin BK. Aerosol medications for treatment of mucus clearance
disorders [J]. Respir Care, 2015, 60 (6): 825-829.
Anderson S, Atkins P, Bickman P, et al.
past, present, and future [J]. Pharmacol Rev, 2022, 74 (1):
48-118.

Rospond B, Krakowska A, Muszyiiska B, et al.

Inhaled medicines:

The history,

current state and perspectives of aerosol therapy [J]. Acta Pharm,

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

2021, 72 (2). 225-243.
Woodward IR, Fromen CA.

Recent developments in aerosol

pulmonary drug delivery: new technologies, new cargos, and new
targets [J]. Annu Rev Biomed Eng, 2024, 26 (1). 307-330.
Haidl P, Heindl S,

Inhalation  device

Respir Med,

Siemon K, et al.
requirements for patients” inhalation maneuvers [J].
2016, 118; 65-75.

Lavorini F, Mannini C, Chellini E, et al. Optimising inhaled
pharmacotherapy for elderly patients with chronic obstructive
pulmonary disease: the importance of delivery devices [J]. Drugs
Aging, 2016, 33 (7). 461-473.

PR A WO 2 . B AR R I RN, T A9 v [ e 2 38R
[7]. "hAEZSRORITIR IRk, 2021, 44 (4) . 340-348.

PR A VIO 7 a2,V S AR A R 2 F 5T 22 0T W
SEorer, R PRI B il o2 R O D A e 2 B 22 P I 3 7 Uil
TARA, . PURGERRE SRR 38R (], e
ZERRIMEIR G, 2023, 46 (9): 866-879

Belli S, Prince I, Savio G, et al. Airway clearance techniques:
the right choice for the right patient [J]. Front Med (Lausanne),
2021, 8. 544826.

Chaudary N, Balasa G. Airway clearance therapy in cystic fibrosis
patients” insights from a clinician providing cystic fibrosis care [J].
Int J Gen Med, 2021, 14 2513-2521.

Rowbotham NJ, Daniels TE. Airway clearance and exercise for
people with cystic fibrosis: balancing longevity with life [ J].
Pediatr Pulmonol, 2022, 57 (Suppl 1): S50-S59.

XIEdE, wie, BAvm, & ENSE SRR ) B R
B S XTIRBTSE [J]. PR fEEN SRR R AR, 2025, 37
(4): 353-358.

O'Neill K, O “ Donnell AE, Bradley JM. Airway clearance,
mucoactive therapies and pulmonary rehabilitation in bronchiectasis
[J]. Respirology, 2019, 24 (3). 227-237.

o [ AR PG T 24 S PR T A . FRE AR A R

ARG IR [J]. A EAEES R F2RE (M%EMW)
2020, 6 (3). 272-282.
Blakeman TC, Scott JB, Yoder MA, et al. AARC clinical

practice guidelines: artificial airway suctioning [ J]. Respir Care
2022, 67 (2). 258-271.

Devlin JW, Skrobik Y, Gélinas C, et al. Clinical practice
guidelines for the prevention and management of pain, agitation/
sedation, delirium, immobility, and sleep disruption in adult
patients in the ICU [ J]. Crit Care Med, 2018, 46 (9):
€825-€873.

WG, BB, RESZ. PRENIEH M AHEEET 1 ELA 221 o 2
MR S IR WESE [J]. PEBUCEZA4E, 2018, 20
(5): 46-49.

TR, RCBE, R STORT. VP A TR AR RO D 1K R A2 SR g
(3], hAEgSRRIT IR 2k, 2022, 45 (9): 841-844.

(Wehs B3 :2025-11-19)



	003_2026年2期

