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Clinical Relevance of Airway Resistance Assessment by Impulse
Oscillometry and the Need for Reimbursement Inclusion
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Airway resistance measurement, though traditionally underutilized in clinical practice, is regaining
attention in the era of early diagnosis and personalized management of respiratory diseases. By
quantifying the mechanical load of airflow, it enables a deeper understanding of pathophysiology
and provides sensitive detection of small airway dysfunction often missed by spirometry. Body
plethysmography remains the reference standard, estimating alveolar pressure through box pressure
changes based on Boyle’s law, and allows evaluation of lung volumes and absolute airway resistance.
However, its cost and complexity limit accessibility. The interrupter technique offers a rapid, low-
effort alternative by momentarily occluding airflow during tidal breathing to infer alveolar pressure
equilibration, though it may be influenced by upper airway compliance and heterogeneity of time
constants. Impulse oscillometry (I0S), which derives respiratory impedance from brief pressure impulses,
is simple, reproducible, and highly sensitive to small airway abnormalities. Indices such as R5-R20, X5,
and AX correlate strongly with asthma control, exacerbation risk, and COPD phenotypes, and provide
additional information even in patients with normal spirometry. In pre-COPD and PRISm, IOS detects
early peripheral airway dysfunction linked to structural progression. Despite strong evidence, 10S lacks
reimbursement in Korea, unlike the U.S. and the Italian National Health Service system that recognize it
under CPT 94728 and code 89.38.1. Establishing dedicated reimbursement and coding would promote
its integration into standard respiratory assessment. IOS thus represents a practical, effort-independent

method that supports precision diagnosis and early intervention in airway diseases.
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Figure 1. Frequency-dependent resistance and reactance parameters
in impulse oscillometry. Resistance (R) and reactance (X) are
plotted as functions of oscillatory frequency. R5 represents total
airway resistance at 5 Hz, while R20 reflects proximal (large) airway
resistance at 20 Hz. The difference R5-R20 is used as an index of
peripheral (small) airway resistance. X5 denotes reactance at 5 Hz
and reflects the elastic properties of the distal airways and lung
parenchyma. AX represents the area of reactance below the zero
line and provides an integrated measure of small airway dysfunction.
Fres (resonant frequency) is the frequency at which reactance equals
zero, indicating the balance between elastic and inertial forces of the
respiratory system.
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Derivation of a Korean Expert Consensus on the Definition of
Clinical Remission in Severe Asthma Using the Delphi Method
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The concept of asthma remission has emerged as an important therapeutic goal in the era of biologic
treatment for severe asthma. However, heterogeneous definitions across studies limit its use in
research and clinical practice. To address this issue, a Korean expert consensus on the definition of
clinical remission in severe asthma was developed using the Delphi method. This review provides a
methodological overview of the consensus process, focusing on expert panel selection, questionnaire
development, and iterative consensus building. A total of 28 respiratory specialists from the Korean
Academy of Tuberculosis and Respiratory Diseases participated. An initial questionnaire comprising
27 items across six clinical domains was developed through structured literature review and expert
discussion. Two rounds of anonymous online surveys with controlled feedback were conducted to
achieve consensus. By outlining the structured Delphi process and key methodological considerations,
this article highlights the utility and limitations of the Delphi approach and provides a framework for

future consensus-driven definitions in heterogeneous respiratory diseases.

Key words: Clinical remission, Delphi survey, Severe asthma
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YA B A ARE ST AeoIA BoAEH, B4 24, 34 o5 @ A4 Av|Rol= A9 B4, Tel3 715
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Is Mild asthma truly mild? (Pro): When less is Truly less

The classification of asthma as "mild" has generated debate, with critics citing severe exacerbations and
deaths in this population. We argue that mild asthma remains genuinely mild when properly managed.
Much of the reported burden stems from inconsistent definitions and inadequate treatment. Studies often
include patients meeting criteria for moderate-to-severe disease, while many receive no guideline-based
therapy. Risk stratification using exacerbation history and other factors identifies high-risk patients
requiring early intervention. Poor adherence represents the greatest obstacle, as patients discontinue
treatment when asymptomatic. Anti-inflammatory therapy substantially reduces exacerbations, with as-
needed ICS-formoterol providing practical alternatives. Long-term data show most patients maintain
mild disease with appropriate care. The real challenge is ensuring proper risk assessment, patient

education, and evidence-based treatment. With active management, mild asthma truly remains mild.

Key words: Asthma, Patient compliance, Risk assessment, Medication adherence
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HA(Asthma)2 A AAZCE 59 oA JFZ v|X= 8 W &57] d2o|H, o] F HF HA(mild
asthma)’ 2 94 @A 71 E3H4 Hdh= Feoltt’. GINA(Global Initiative for Asthma) 2025 2314 ]
g A% A 1WA EX 294 AE, = A8% T AR E(CS)-E2 TEE(formotero)] BaA]
Ar8(as-needed) = A-§F ICSY 7134 *}—Q-JJr HaA| £a7d He-2 Z-8A|(SABA) AMEL.E 4o & 24
S AR Foldn,

SHAIRE S (mild) ol2h= €017t = A ool disiie 23 717F =20] olojA frt. RHEAES
% 02k ©@ol7t S o= KA AW A4S HAaBTIsH e PHs = QIAE A& &
Qtky AysH? AR AZ oz BaE IS 2 gy} AZsE 24 osE A %1"}71"} A& JH Apgo]
o|2x A7} RuHJTPY. o]He AHEL ‘A4S HAlo] A Aoz FFQA77 ek TR AES A7)
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3} o|tH*®. Chen 59 AFolA A 1197 F3}=o] YAH SAbe 18R] 2 St vl 23 99do] 1.74
o =%, o] Lot HAAE IR 2, 37 o5t vl o3t AL 9.87H17HA] Eol= A0 R eyt
o,

o]t ZAE HFFOZ, Mohan 50] AlRlet 7= YA o2 F a3t AAEE AFIY. BL5HA SA o]
A2 At ER P, ot o] ginkd ARt BAF 0 E & 4= AN ostEo] itk FF o' ERETEE
‘AP & 7Hofof gk o] ok =2 SABA AMERHEF 23] 23}, W2 H 7], HIRHBMI >30), A%
g7, gEE7) vd T 2EHA g B8 AR 52 EF A £X(>300/ 1L) B 5714 A (fractional
exhaled nitric oxide, FeNO) (>25 ppb), Y2 ICS £3 & 52 ‘A% AT &5 23} 9ol =22 AJAF
£ A4 A9 8910l webA ‘A HA] gkl 27] 7t A] oHe 99 QAES AAH R BRI}, o
£ vg oz JiEske #e] HEhS Yske Aol Y4Zoln).

'AE'2 K2 2L} OfL|CHMild = No Treatment Needed)

‘ZAE olgke &ol7t ook 7 & Q8= ‘A&7 8 gl PR A ek /140l GINA 7hol =gkl
% Aol 24 ol X5 A9 ZARE ARG EoIA = QF "okl PAsH, S4F Rl A7 Eet

Algo] RE HA FAo)A ICS £33+ X290 " QA7) o] AL Z=Ra|of itk ws] 1 Q. 744 SABA (short-
acting beta-agonist) &% X &+ SABA It} AR80] ot35} 91 9 APGE 37 AdtE th= AR o] ¥ XA
o] o) AEX] =t} GINAE @A BE A4 AoA FEF A=7F ZFE SUAE ATt 7 7HA E
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o|gt FAF A7 AL T4l A9 Y= SR E PFE U START A9 AFF EA(Reddel et
al)2 3 13] "|¥te] S4= 7H 35 HA] SR A &, Budesonide X &70] 9|20l Hlsf| 41213t o3} 91d<
Bol5HA] W39-S(HR 0.54)2 ¥ ojZJrP. E3k Crossingham 59 Cochrane reviewo A&, ZQA] SABA &
AA|} vl wsto] " Q Al ICS-formoterol SYA| Ago] HAl AHZo|=71 H Q3 o3t YE-S 1,0009F 109
ollA] 527 2.2 (OR 0.45) IA ZAAZTH.

A0l = 715 AAIA F74 FEV] 215 Hole SE2AL 7|49 B E|7t 2189 FY 4= ik Cottini 59
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71%5%l(small airway dysfunction, SAD)E H7112 |, AF4(56.7%)°14 SAD7} H&EL B g}, E3]
o|#3t SADE F 2EEE IAHLT FE 2 T 2R Y= AN FEFoE l"‘7ﬂ ettt ol %
Z} 240] EFLSE 7149 HE7 AAge AlAlsH, A& B step-up?] T84S JR3T

X2 ASE: Z5 HA| B2|o| Al Ti|o} A shZH
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9] real-world 7oA ICS/LABAE A2 A2 127147 k& B -3-&(Proportion of Days Covered,
PDC)E FF/VI 0.43, BUD/F 0.362.& uj$ wgkon] o]t 3xpEo] 1¥ & AUtk ¢t 5§ 7|7t 59t oFE-S
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n Cold, Flu, and Beyond: Viral Landscape of Asthma

Asthma is one of the most prevalent chronic respiratory diseases, affecting more than 300 million people
worldwide and projected to reach 400 million by 2025. Respiratory virus infections play a pivotal role
across the asthma life course—from disease onset in early childhood to acute exacerbations in diagnosed
patients.

Early-life infections, particularly those accompanied by wheezing, strongly predict subsequent
asthma development. Rhinovirus (RV) is the strongest viral determinant, associated with later asthma,
reduced lung function, and heightened risk in allergic sensitization. Respiratory syncytial virus (RSV)
predominantly increases the risk of non-atopic asthma, while human metapneumovirus (HMPV) has
been linked to bronchial hyperresponsiveness and school-age asthma. Genetic predispositions, including
variants in 17g21 loci and CDHR3, further modify susceptibility to RV-induced wheezing and asthma.
In established asthma, viral infections—most commonly RV—trigger up to 90% of pediatric and a large
proportion of adult exacerbations. Asthmatic airways exhibit impaired innate antiviral responses,
including deficient interferon production, leading to enhanced viral replication and amplified type 2
inflammation through IL-25, IL-33, and TSLP pathways.

Understanding viral-asthma interactions has direct clinical implications. Although inhaled corticosteroids
remain central to asthma management, viral-induced exacerbation phenotypes may show variable
responsiveness. Therefore, prevention through vaccination against influenza, RSV, and COVID19
is critical in high-risk populations. A deeper understanding of these mechanisms may guide future

precision strategies for asthma prevention and control.
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H Quantitative CT Assessment in Asthma

The quantitative analysis of chest CT images can non-invasively measure anatomical shape and changes
of the lungs and regional information about physiological variables, including ventilation, perfusion, and
gas exchange. In chest CT imaging, the quantitative analysis of the bronchi includes measuring various
parameters such as airway lumen area, wall thickness (WT), wall area percent (WA%), and Pil0 (the
square root of bronchial wall area for a theoretical airway with an internal perimeter of 10mm). With
the possibility of automatic segmentation of the airway and pulmonary artery, automatic quantification
of bronchiectasis has been introduced, either by defining the relationship between the bronchi and the
accompanying pulmonary artery or by detecting the loss of bronchial tapering. Through analysis of chest
CT, changes in mucoid impaction and treatment effects can be tracked, and automatic quantification of

mucoid impaction using both direct and indirect measurements from CT images is also being attempted.
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Quantification of Airway
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Airway wall area (WA)

Airway lumen area (LA)

Wall area percent(WA%) = WA/(WA+LA) x 100

Outer perimeter (Po)

Outer diameter (Do) = Po/mr
Inner perimeter (Pi)

Inner diameter (Di) = Pi/m
Bronchial wall thickness(WT) = Do-Di

Figure 1. Quantification of airway measurement.
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Figure 3. Automatic quantification of bronchiectasis.
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Figure 4. Mucus impaction analysis before and after biologics treatment.

Conclusion
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n Mucus Dynamics and Muco-active Treatment in Bronchiectasis

Bronchiectasis is a chronic airway disease characterized by irreversible bronchial dilatation, persistent
mucus hypersecretion, and recurrent respiratory infections. Mucus dysfunction, defined by abnormal
mucin expression and impaired ion and water transport, plays a central role in its pathogenesis.
Secreted mucins such as MUC5B and MUC5AC form the structural scaffold of airway mucus, whereas
transmembrane mucins including MUC1 regulate epithelial signaling and inflammatory responses. An
imbalance between these mucin subtypes, coupled with hyperconcentration of airway secretions due
to ENaC overactivation and CFTR inhibition, leads to impaired mucociliary clearance, mucus plugging,
and recurrent symptom flare-ups. Therapeutic approaches to restore airway hydration and improve
mucus clearance include osmotic agents such as hypertonic saline and mannitol, which reduce mucus
viscosity and facilitate expectoration. Muco-active agents including N-acetylcysteine and erdosteine
have demonstrated clinical benefits in reducing exacerbation frequency and improving symptom control,
whereas recombinant human DNase has shown detrimental effects in non-cystic fibrosis bronchiectasis.
Clinical guidelines emphasize airway clearance therapy as the cornerstone of management, with
adjunctive use of muco-active agents in selected patients. Future studies should focus on precision
strategies targeting mucus biology, including the regulation of mucin expression and ion channel

function, to achieve sustained disease control and improve long-term outcomes in bronchiectasis.
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7% AL $E GE A T8T mucin® & o]FoF B 12E 7HAT. o] 7h2H mucind H A9
B4 T Bty 715e 2Astke I dEolth U1 mucine A 725 AN S8 PR F4

J
i)

7)%5< @Yot e P mucin AE A1E AET F 20 7|7t 7RSS E £HE mucin
7H&d MUCSB @ A5t MUC5AC #ddo] 3580 % HuFr) o] 23 Halke AN Aot A =
Hj&-2 wefsla 7)1 Algk Al AEEE 2260 vHE 422 Rt 3 epithelial sodium channel
F&4g351e} cystic fibrosis transmembrane conductance regulator 7] Ao & 8 o]5 Fofj 7} FHIE
o] Ho| &5 HA AL HjE0] 01?4 o Abe 2 W),

2 g7+ A9 1x0 752 AYstal AY 7]5 ool 7| BAEYF WHAE | v|A]= IS 1At
o} olojAq 7|x Y 8 ZTF} 7‘49‘4 A 23S 512 5= A= A= 71| osmotic agents?} muco-active
agents®] ¥ 2AE T3

el A=t 7|5

7= AN 5915 QAo H]PELS sl AT 7| BH FH3 £EE A5k wo] AAt F
AR £E F975HAE, AE 1HAE, Guld 1HAE, mucin 0.3914] 0.5%53 FAE. o] 7ked|
mucin FA 9| &/} HUA| Fo] 7]5Z ZAske A 94RA 724 BT I ol meEt thgdt 9
S £33} Mucine EAF 200 kDa ©JAre] 1184} getdiojn] ohulzl 50]9] serine¥} threonine 7o O
2% 7t vt g o2 Badnt N Udo= von Willebrand factor #-AF =H[Q10], C ZHoll= cystine knot
LQlo] YjX|star o] F-99] o|g3}t AetE ol AVt o|FAE A4E FH 1A FFAE . o]HT
T2 ERL AN A FH 2 S| 1 97 A S Bty oz 235 h= b 7|ofeid.

Secreted mucin 7%= 0] A 125 FAote FH duido|n] tia 02 MUC5BSH MUC5ACTH et
MUC5B+= B4 71=ollA SAIHA Eax o] HA 9] 24 Hda BHARl F4 752 A% MUC5B7F
HASHH HAHR A7t Aot 1 Al Astet v 7 Aol 71kt HHE MUC5ACE €% A=l
oJ3f) Ido] F7ste] HE 45T mucus plug 3730 71993ttt whEbA MUCSB= 7129 /d/d1} ol 7153
A ¥sh= BFH MUCSACE 83 A 2ot A A AR fAEth F mucin 7123 E4NAE
zpo]2 HQItP), MUC5BE H|ZA A YEQ IS PAJsto] AMo] S=A7} HjZ £0]AS o] MUCSACE
Z9s}1 7FR)7} e 225 o]2o] AL/} =1 TAF AARS et 1 A3 MUCSACYT Fta = Aoy
Hj&o] AE 2 7| % ff 20| H3Y=|o] Hejade]7} oFskhrtd,
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glucocorticoid +&X|9+9] A5 2H-8-5 53] 2H2o|= WA E FFS & 5 AP

Z %ol secreted mucine 2 S B3 S84 Wol9t H4 752 §Iol transmembrane mucin
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71 BRGSO A AN 7)5 o)A F2 BAFAAEQ] mucin T@F o] 2 U B -0 Ao 2 Qls| AT
A AAL2 7129 = FAok: ol 588 9TS AT FF §Ho] AEEAY 242 A=0] quﬂ
Ao o} Ag/4tol o= w3kt o]zt Wdl= Tttt HW Hoh Aol AXA] ¢ A2 F-7)E
9] BH = olojAH, 11 A} v T AT} F4 et vheE = okeshs AT

BS54 AIEZIQIE mucin HAE s A AR Z-G3th A1Y dF §HEOlA interleukin-18+%
MUC5B 2@< 73H f=dh= bl MUC5ACS] 57H= Atid oz Aot ojof uls) A28 ¥% ut
294+ interleukin-4, interleukin-9, interleukin-13°] #o{5t] MUCS5AC ¥dS dA s A st E3]
interleukin-13-2 MUC5AC A dE Gk 5t0] HHA o] Hr o} HeAS =0]1 mucus plug BAS 713k
tHV, o]9} 22 Alo| &7}l O]E A mucin @ BdF2 7= HA ] AL HSHAFIH, 7| HA S TRt A
£35] EE= v A9 a3 HYAHY F83 71H o8 Al

o] 2 9 =8 24 Fof] £ AN 7|55 ool 583 AT gt FA 71 oA+ epithelial sodium channel
(ENaC)¥} cystic fibrosis transmembrane conductance regulator (CFTR)S] #+3 3 2-8-& 53l H N9 2 4st
T go] R A9t 13y ENaCol 2 3ke]| ALt CFTR 7]50] A5t HA Uf 37 o]50] ZHasto] HA
o] HIAZA 0 & FFE I £ 4 HolA Hrot. o]t AR HH 250 9Jsf| BFEH O E 0]F5HA] 19|

I HAHE P4 7]50] @AS] BojRe) 11 Aa} viEER] F3F HAo] 7= ol FA = o] Al A3t A&
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Osmotic agents % Muco-active agents X|& M2t

X,

71BAFSoNA A A7 AAHR H A4 o= A APt F4 ot B9 4 710 s Z-E]it. o}
A 712 Y $EZ B30l FHo] FEE UEn vlES X6k A= o] 383 AILHo R yEH
o]&]gt oAl = A A osmotic agents?} muco-active agents® F-E-¥ o},

1. Osmotic agents

1) Mannitol inhalation

Mannitol 4% ZH8-Z &6l 7= Ul 8% B0l
= %ﬂ*ﬂr ojZgt 7|1 A2 A AR e HES &

= Ao g AA|E o] gt
12T7P ABE 7| 529 tiE 4 AldolA A2EE FE9] mannitol 320 mg= HF F A8 AT
2 9IoF23} vl w e 24417 Aol AL, F 7 7 ol +4.3 g (95% CI 1.64-7.00, p=0.002)°.&
OFH?, LB 0| A= mannitol B4 £7]1% mucus plugZt F9J8HA 748 THp=0.048). E3+ %
7] 657 $19+29] A AME-EC] mannitoltE Tt 2O H(27% vs. 17%, p=0.046), ol Z7] <3} A A

- @

o] HAY| HAHFS WFI AR 57 7|} 93t vz
Ho g k= 71 8A ST SR dFHer FaT A
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£ AJAFSHE}. St. George's Respiratory Questionnaire (SGRQ) A4+ & o+ BFoA 7fA =P oy + 7F Z}o]
= 993, H7]5 AR GA] Fo3t 2Ho|7} et o] N2 A2 AulstH o kIt AR vk R v

52F7F A9 it 7239 tiz 94 AlFolAE mannitol 400 mge 315 T A oS o A7 34
o}ol&-2 FolsH ZAsHAl X OH1.69 vs. 1.84 events/year, rate ratio 0.92, p=0.31), A 5}7HA] 9] A|
7He oot A= (median 1652 vs. 124¥Y, HR 0.78, p=0.022), TAA| AHE L5 24% 249t
(26.0¥ vs. 19.99, p=0.0496) (14). 49 &2 F F BFo|A 7fAd=|3lom, rnanmtol—"MVﬂ 19k diy] -2.44
9] F7} 7o) BEEUHp=0.040). H715 AR = Zol7t il o, Ad FAl= F & BFolA TAaPs
o %= E5}3 mannitoltoll Al AHH L& B A FAIEATHAL] 2.76 g, p=0.035). ?l”ﬂ’é% AYHH o g oF
IO 27] 3704E Yl o] ARES O & QIR S EEE0| tha &oF ARG Al 97} L 85ttt

T4, mannitolZ @73 082 A viE SA3} 47|% FH AR/ A4, 27] FAA AR Al 384
3= Bgon A7|Fog2E A oksl X Ad} A ARE T4, 449 A JAlolEle YA o)l " A5t
a8y {715 7hA Bike duER] oty A7 T_X}"“’ﬂ o]/Htgo] Hilx|o] gz} A} HUE o] 523
t}. @2hA mannitol 7| A EYF SAOIA KA A5 Ao 1#E 4 9o, 7] aatel QFA gl o
2t S A2 Al5soF gttt

2) Hypertonic saline nebulization

Hypertonic saline (HTS) #2832 7|= W $25 S7H1712 FA9 AL E W5o] JAHE F4 7S
WAdshe Ao2 gA it

7] AtollAE 384 A7t BarEl ). 9 5249 A A(crossover trial)ollA 7% HTSE 37193t &
oJ gt A1}, forced expiratory volume in 1 second (FEV1)< isotonic saline (IS) HH] 3-2J5HA NA= A 1(H
o+ 93} +15.1% vs. +1.8%, p<0.01), forced vital capacity (FVC) E3F 2Ju] Q1= $4-2 HATH+11.2% vs.
+0.7%, p<0.01) (15). 49 & A& JA| QA= om, A7F 2t A| YA AME- 3197(2.43 vs. 5.43, p<0.05)%}
B4 23} 314:(2.14 vs. 4.85, p<0.05)7} B5F [SFEE T W¥okth 3 HTSFS 371 A AoA SGRQ A4=9] &
oJ AxS Bk,

HHd, 7] Aol A= ol et At AAEA] gt 5253 6% HTSE T8 729 tiRAIFlA HTS#
I} IS 749 A7 34 24sk B1%(1.03] vs. 3.03], p=0.24)9} 9}t A4(2.0¢Y vs. 12.0Y, p=0.57)+= 3-2J3t Z}o]
7F i%les, 23]3 HTSZAIA o &2 7330l Yebdt (16). #1715 A E(FEV1, FVC, FEF25-75)2} 4] & A
H(SGRQ, Leicester Cough Questionnaire [LCQ)OIAE F & 7+ 723t Zjol&= Qi ot F o 54
A& A ¥l SGRQ, LCQ, FEF25-759] 7412 HEE Ut 44 SHIME= HTSZANA Al 29 o] g0l
B EJ o [SEoAE B EA] okt

g veREA] Aafoll A= HTS9F 1S9 A7k vl F& w FEVI, FVC, A9, LCQ 4ol §-23t Zte]7}
Aoz yepgt?”.

kA HTSE 95 SARtolA ©713Q1 $4 /AT 449] A ol 71093 4= Lo, 714 ane} rade
ol BEsit) E9] 7|1#AeE 22 FA-8 7Fs/do] 3lo] ARG A 713A] vHA B77F B ast, 59 82
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2. Muco-active agents

1) N-acetylcysteine (NAC)

NACE= A Y 0|3} 2o ddsto] =g Wi A5 HAAGAY B9 of =), F4tst
28-Z 59l 71 952 2EskE oI5 78S 7H= dAIE €A A

ZZ AE 63779 72 Yok g2 Aol A HE 2,400 mgo] T8 NACE 99k ] 2" W 57
AAEAE 47% BAARAL, A HBHFVO)S 251 AA8IATHp=0.045)"". T QOL-B AEo]A
357 34T ARIA 715 FFolA dAHoE on| Q= JiAl0] ERIEY o, o/ dutE AYES Aokt &
o]7} glo] #uka o2 QrdAdo] FR it

it o7|3 5449 B2 A-HBENE tria)ollA= oFF 1,200 mg NACE 127097 £oFS o, 2+ o
H] A7t 34 dslgo] GosHA A TH1.31 vs. 1.98 events/patient-year, RR 0.41, 95% CI 0.17-0.66,
p=0.0011)". EJF 24417+ Zjgkege] 7449} 4F9] A 9| AjAo] WA= AT, oF 25%2] FAH= 11¥7F 243} 9lo] 4]
E ik, SR ol d-3-2 HalER] It

TYSHH NACE R713 08 7% dF 2480 AT A4 A, B71H 02 34 43 A 49 2 AA
o 7199& 7Fs/dol B =t I3u A= oFF AlgkolH, gt - 7] 729 A7t HES) diE &
< W7l gk gEhA NACE B34 X5 Ao aad 4= glou, A F 8o 4153t sfAdo] 874
o}

ol
We,
osk

o
o

olX

2) Erdosteine

Erdosteine< thiol A2, A I oA A== &4 dAMAY] free sulfhydryl group©] ANl Hxe}t
S Ak, AR 52 EX15HH, Al F2HS Aok Ao 2 &% muco-active agent®]t}.

3t open-label pilot Y4 ALONlA] erdosteine 225 mge SHF F A 15247 £ty 5 EA 25 Y
P A2 YA " D50 v A9 Ak, &, HiET ARF BT FootA A=l EIF HE
ZHFEV1, FVO)o| =315t A =Y, 71H W S5 2gho] tigh A1Z4] obd 21 A% (visual analogue scale,
VAS)E 2u] A #AsFATH.

Erdosteine> @717t AA E4 WA, 34 &3}, #7165 &40 7|99 7Fs/dol HaE o, A+t fret
717ko] AlgkolojA NACe] Hsf B714 &to] gt ZA= FEolct. metA &5 dfe 7249 A& 58
71 A5°] 285}t

3. Jlo|EEl M

ZA-Q 212 2)A(ERS 2017, BTS 2018, TSANZ 2023)2 RE 7|8A2342 S 7|E Ha FS 3
729 7|02 AN KTable 1). 53] EABAY] NHSHE A =E B3l AYSH= airway clearance therapy
= 7 £83%F A5 &2 AA"E Muco-active agentse AF HjEo0]| o] A}, 7|E Aok EF51L 4
9] o] st AL, E= A7 YA A Bo= Esta A7 33] o] 34 43t vHEE= SRl A A
o8 1 4= ok ok $AFe] FAF P A& HHEol wE 2EE Aol a6ttt ?HH recombinant
human DNaset= H'34 7| 8A &S A4 2518 7|5 A5t} o3l 91 $717F Earg = 9lof, @A) 9
7ho|EERIoA = AMESHA] E A S EA Aarditt.
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Table 1. 7|2 X|2ES0IM 7| = F4 3 HAHSGH| ARS0)| thieh =X T2 X|E Hw

Thoracic Society of Australia  British Thoracic Society, 2018 European Respiratory Society,

and New Zealand, 2023 2017
Airway 71 Fa ¥ ARk, /i 78S S EYXEA TAAJ] B 71H B 7HE W
clearance s}sto] A3 OHOF St 7hssit 2RH 7= FAME asdol & EEo] e ER0A I8
H =EARAONA ST E A oF R o, ST X B2ALNA wrdotof o

o uF=gt

Muco-active  &717t A ARGOlE Bt Ad HiEo] ojgfzo] gl SRl Ag HiE 0%l A, 7%=
agents Az 33 o F4 ek e M 1P The. S8 B A Aok Skl A @_Ol Aste

AN 13 75 AdaE 18 ks AN 1 7k

o = s 7ZA AY

F, &S 118 7}~

Z2E

71 ELFoN A AN 75 o] Aol WA JPS Yok A4 HHAY 7|FCE olsidnt. FA
7120 A= MUC5B2F MUC5ACS} Z2 secreted mucin®] AH o] 24 g3 HAA| wol& E3stiL,
MUC13} Z+2 transmembrane mucin®| 85 283} A|E A5 A9 7] ?_E]- I13Y MUC5B9} MUC5AC

[©)

ol o 2] Hlgo] Wstelel Holo] Al Webyo] V1SR AR 2 7ol Astelm, o]z s ut
HA Ao A5oh Al FeSH ARt ojafdt BAL N TARASY Bk Aufsle] A ATE o
KL

A 48 TAL A% o +2 I A 24S 59 AR A% 4L AT 9
Hypertonic saline?} mannitol FY &S %5l F4; &351el 49 A /Al 443 &3 B oH,
N-acetylcysteine®} erdosteine2 AN EA A3 F4 243} Ao 7]ofFd 4= 9t} BHAE recombinant
human DNaset= H|'34 7| #AG5 2EAol|A 235]2 75 A5kt o3t A 57171 &Rl= o], ARgsHA] &
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v, The Bronchiectasis Microbiome: Current Understanding and
Treatment Implications

sise
sloltheta ofntrst 27| 27|t

Bronchiectasis is chronic inflammatory airway disease characterized by irreversible bronchial dilatation,
and recurrent exacerbations, in which pseudomonas aeruginosa and other pathogens are strongly
linked to worse clinical outcomes. The respiratory tract microbiome, normally maintained in a state
of eubiosis by mucociliary clearance and host immunity, can shift toward dysbiosis by various factors,
thereby amplifying airway inflammation and structural damage. Building on advances in next-generation
sequencing and multiomics, recent studies have proposed insight of bronchiectasis from microbiome
research to endotyping utilizing multiomics endotypes, evaluating host-microbiome relationship,
multibiome integration, and assessing pathogenic potential of microbes. Also, this new understanding
of the microbiome provides deeper insights and a novel perspective on use of antibiotics, long-
term macrolides, and anti-inflammatory therapies in current treatment of bronchiectasis. This review
summarizes current evidence linking the bronchiectasis microbiome to endotyping, relationship of
microbiome, multibiome integrations, and pathogenic potential, and discusses how microbiome-informed

approaches may refine future therapeutic strategies.
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n The Bright and Dark Sides of Macrolide Therapy in Bronchiectasis

FTHorw ofRirhst Liapetud, QARSI SR S 7|2 27 (LAt

Bronchiectasis is a chronic airway disease marked by irreversible bronchial dilatation caused by
recurrent inflammation and infection. The efficacy of long-term low-dose macrolide therapy in
reducing exacerbations, improving symptoms, and enhancing quality of life has been demonstrated,
particularly in patients with =3 exacerbations per year despite optimized care. In patients diagnosed
with bronchiectasis, macrolide have been demonstrated to reduce exacerbations through their anti-
inflammatory and immunomodulatory mechanisms. However, potential risks associated with the use
of long-term macrolide include gastrointestinal intolerance, QT-interval prolongation, ototoxicity,
microbiome alterations, and increased susceptibility to macrolide-resistant nontuberculous mycobacteria
(NTM). Careful patient selection and systematic monitoring are essential. A pre-treatment evaluation
should include baseline electrocardiography and sputum culture. There should be ongoing assessment
for adverse effects and NTM acquisition during therapy. When utilized in a judicious manner, macrolides

persist as a valuable long-term management option for reducing exacerbations in bronchiectasis.
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Shotal, thekRt A5 ARl EFRQIL] IS A5k, 7|k AT 9] AR 2548 FIAIA AAHE F4 75
< s,

T tE A4+ macrolide g 7|H 02 =559 Quorum sensingAlE AAZH}. Quorum sensing

< B AltollA At 7 AR Ags B9 =4 A A biofilm F4& 2&sk= 4l 7Aook BLESS
‘ﬂ——rL-J F& BAAE A7) ALF erythromycin A 871 B579 AUES Go5H AAA71A = &9k
O} lasR¥} pqsA9t 22 38 quorum sensing FAAFY] 7% W FAL AA5h= Aol EA1FHA}HY. o=
macrolide”} 7|&9] 3t - FAF BIE Hol Al BE5AFS 2EFCEH 3} 740 7]ofhE AJARRIT
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S Aoz oIsts H3sh 4=tk A2 7]Ho] AAIE I . Mac Aogain et al. o] dtol| w}
29, 435} 9¥0] ¥2 FAY4E 7| e vBELZY HEYAZL desta, g Taet YA J5E
(antagonistic interaction) 37FF 4% 03]t} o] HIEL T 53 v &E A A9 43S Frxs ¥
AL 73lstar oFst YPe ZS7HA7]= Ao 2 HQlth Macrolide: o]2]3t WS A A-EA|S B}t obge At
B2 fAA7| 2 YA A S Seels digko 2 Aghe Aoz Beltt”, o]#3t JFE-2 macrolide”} T
gt FtA7F ot u|AYE A9t A vH-S RS WY - nAYESHE EAR 7|53S HojZEr) ol
g 714 B3l A7) A8 macrolide 8- 7| HA S A9 o35S A 7|1 A QHgstol 7]t

Macrolide x|=2| 24X 0|7 (The Bright Side of Macrolide Therapy)

| 9y A5 7] AL macrolideZt 718AEEF 43S 8AH 02 ogith= AMAS HoFio
Chalmers7} A3t 7 ESHAA=(PD) 714t HlEHEAl ol 4l= 20009 56 2018W7HA] Tad A 7Ho] F2H9] o
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ootA A=A, 49 HA(SGRQ) GA 7HAE = AFE Btk 59 FET AL S5+ 7F o5 o st
AEANAE macrolide?] B3/t G#=A Yepyith= o). &, =5+ #4940l & 3% IRR 0.36, = 7
4 IRR 0.530.% F & H5FoA o3} 30| 4ot o] 23t A= macrolide”} &+t o 5ol 3l
o] R E 7|AXFFF AR NN §-83 A= FAo] E 4 USS B} 7| BASFSS Fhe T 7| =54
(CAO) EAIA = macrolide®] 9413 o]&o] EQ1= 9t GOLD 2025 AEA AL 459 Ex o]F 7|H#A
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ZE
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Bronchiectasis with Hemoptysis: Decoding Treatable Traits for
Better Outcomes

Hemoptysis is a common and potentially life-threatening complication in patients with bronchiectasis.
The severity ranges from minor blood-streaked sputum to massive hemoptysis, which can cause airway
obstruction, impaired gas exchange, or cardiovascular instability. Most significant bleeding originates
from the bronchial arterial system under systemic pressure, driven by chronic airway inflammation,
hypoxia-induced angiogenesis, and the development of nonbronchial systemic collaterals. Epidemiologic
studies show increasing hospitalization burden and hemoptysis are associated with advanced age,
comorbidities, chronic infections (e.g., Pseudomonas, NTM), cavitary disease, and extensive radiologic
involvement identified as major risk factors. A few studies have highlighted distinct treatable traits
within bronchiectasis, emphasizing hemoptysis as a unique phenotype associated with higher disease
activity. Management includes conservative strategies such as antibiotics and tranexamic acid, selective
bronchoscopy, bronchial artery embolization, and surgical resection in refractory or localized disease
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