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Anti-Inflammatory Maintenance Therapy

Inhaled
Corticosteroids

Oral Glucocorticoids

PDE Inhibitors

Antibiotics

Mucoregulators &
Antioxidant Agents

Biologics

Other Anti-
Inflammatory
Agents

Figure A3.3

Regular treatment with ICS increases the risk of pneumonia especially in those with severe disease
(Evidence A)

An ICS combined with a LABA is more effective than the individual components in improving lung
function and health status and reducing exacerbations in patients with exacerbations and moderate to
very severe COPD (Evidence A)

We do not encourage the use of a LABA+ICS combination in COPD. If there is an indication for an ICS the
combination LABA+LAMA+ICS has been shown to be superior to LABA+ICS and is therefore the preferred
choice

Triple inhaled therapy of LABA+LAMA+ICS improves lung function, symptoms and health status, and
reduces exacerbations, compared to LABA+ICS, LABA+LAMA or LAMA monotherapy (Evidence A). Recent
data suggesta beneficial effect of triple inhaled therapy versus fixed-dose LABA+LAMA combinations on
mortality in symptomatic COPD patients with a history of frequent and/or severe exacerbations

If patients with COPD have features of asthma, treatment should always contain an ICS

Independent of ICS use, there is evidence that a blood eosinophil count < 2% increases the risk of
pneumonia (Evidence C)

Combinations can be given as single or multiple inhaler therapy. Single inhaler therapy may be more
convenient and effective than multiple inhalers

Long-term use of oral glucocorticoids has numerous side effects (Evidence A) with no evidence of
benefits (Evidence C)

In patients with chronic bronchitis, severe to very severe COPD and a history of exacerbations:
Roflumilast improves lung function and reduces moderate and severe exacerbations (Evidence A)

Ensifentrine improves lung function (Evidence A) but an effect on exacerbations has not been evaluated
in patients at increased exacerbation risk

Long-term azithromycin and erythromycin therapy reduces exacerbations over one year (Evidence A)

Preferentially, but not only in former smokers with exacerbations despite appropriate therapy,
azithromycin can be considered (Evidence B)

Treatment with azithromycin is associated with an increased incidence of bacterial resistance (Evidence
A) and hearing test impairments (Evidence B)

Regular treatment with mucolytics such as erdosteine, carbocysteine and N-acetylcysteine reduces the
risk of exacerbations in select populations (Evidence B)

Antioxidant mucolytics are recommended only in selected patients (Evidence A)

In patients with COPD with blood eosinophils = 300 cells/pL (see Figure 3.11) who are uncontrolled on
triple therapy:
Dupilumab reduces exacerbations, improves lung function and quality of life, in patients with chronic
bronchitis, over 52 weeks (Evidence A)

Mepolizumab reduces exacerbations, in patients with and without chronic bronchitis, over 52 to 104
weeks (Evidence A)

Statin therapy is not recommended for prevention of exacerbations (Evidence A)

Simvastatin does not prevent exacerbations in COPD patients at increased risk of exacerbations and
without indications for statin therapy (Evidence A). However, observational studies suggest that statins
may have positive effects on some outcomes in patients with COPD who receive them for cardiovascular
and metabolic indications (Evidence C)

Leukotriene modifiers have not been tested adequately in COPD patients
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Mepolizumab

?Single inhaler therapy may be more convenient and effective than multiple inhalers; single inhalers improve adherence to treatment.
PListed in order of approval in the US.
“Patient-reported history of chronic bronchitis (chronic productive cough) for 3 months in the year up to screening, absent other known causes.

Consider de-escalation of ICS if pneumonia or other considerable side-effects. In case of blood eosinophils = 300 cells/ul de-escalation is more likely
to be associated with the development of exacerbations.
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Current concepts in targeting COPD pharmacotherapy: making
progress towards personalized management

Woodruff et al. Page 19

—p  Clinical phenotype :>Sy.mptom
driven Tx
vpe :"‘> Biomarker-
o directed Tx

Risk factors
avoidance <:N Exposome Genome

Figure 2.
Diagram depicting the inter-relationships (small arrows) between the ‘exposome’ (a term

that describes the “totality of human environmental exposures, from conception onwards”
(102)), the genetic background of the individual (Genome), the Endotype (biological
networks that enable and restrict reactions) and the final clinical expression of the disease
(Clinical Phenotype). Large arrows indicate different therapeutic strategies. For further

explanation, see text.

Lancet. 2015 May 2; 385(9979): 1789-1798. doi:10.1016/S0140-6736(15)60693-6.
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Figure 3.
Our current understanding of potential endotypes of COPD. Depicted are the relationships

between inflammation, cellular changes, structural changes and physiological dysfunction in
COPD, and the role that chronic infection can play in perpetuating inflammation.
Superimposed are potential endotypes of COPD (in red text) that relate to subtypes of
inflammation, the presence of colonization with pathogenic bacteria and the absence of a
mechanism protective against extracellular matrix destruction (alpha-1 antitrypsin

deficiencv).

Lancet. 2015 May 2; 385(9979): 1789-1798. doi:10.1016/S0140-6736(15)60693-6.
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Figure 1. Inflammatory pathways in COPD.
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TABLE 2 Randomised placebo-controlled trials of anti-neutrophil, tumour necrosis factor (TNF)-

therapies in chronic obstructive pulmonary disease (COPD)

and inflammasome-targeted

Drug/target (study) Subjects Dosage, duration Primary outcome Secondary outcome
[referencel n
Anti-IL-8; IL-8 109 800 mg loading dose, 400 mg 1l Severity of dyspnoea as «— Health status, lung function,
(NCTO00035828) [62] per month for 3 months, measured by TDI 6MWT, rescue use of albuterol
5-month follow-up
Anti-CXCR2 [63] 50 mg twice daily or 80 mg Safety and tolerability 1 Blood neutrophil counts
twice daily, 4 weeks
Anti-CXCR2 [64] 10 mg, 30 mmg or 50 mg, T FEV1 at 6 months < Time to first exacerbation
6 months 1 Absolute and percentage
sputum neutrophil counts
<+ SGRQ score o)
T Rate of respiratory infection
Infliximab; anti-TNF 22 5 mg-kg ', 8 weeks <« Sputum inflammmatory cells «— FEV1, SGRQ
(NCT00244192) [65]
Etanercept; anti-TNF 81 50 mg, 20 days «» FEV1 over 14 days from «> 90-day treatment failure,
(NCT 00789997) [66] exacerbation onset dyspnoea, health status
Infliximab; TNF 157 3 mg-kg~' or 5 mg-kg— ", — CRQ «— FEV1, 6MWT, TDI A
[NCT00056264) [67] 44 weeks T Malignancy, pneumonia
CNTO 6785(61); 186 6 mg-kg~ ! every 2 weeks for < Pre-bronchodilator FEV1 % <« Post-bronchodilator FEV1 %
anti-IL-17 4 weeks, then every 4 weeks for predicted predicted
[(NCTO019266549) [68] remaining 8 weeks «— SGRQ-C
< Frequency of AECOPD
<~ Weekly usage of rescue
medication
MEDI 8968; anti-IL-1 160 300 mg every 4 weeks, 52 weeks «+ Moderate-to-severe — SGRQ-C

(NCTO01448850) [69]

Canakinumab/IL-1
(NCT00581945) [70]

-1 -1

1x1 mg-kg™ ', 2x3 mg-kg
42=x6 mg-kg™', 45 weeks

exacerbations

Changes from baseline in FEV1,

FvC
No statistical analysis provided
for changes in FEV1, FVC from
baseline

Serious adverse events

No statistical analysis provided

IL: interleukin; TDI: transition dyspnoea index; 6MWT: 6-min walk test; FEV1:

forced expiratory volume in 1 s; SGRQA: St George's Respiratory

Questionnaire; CRQ: Chronic Respiratory Disease Questionnaire; SGRQ-C: SGRAQ for COPD patients; AECOPD: acute exacerbation of COPD; FVC:

forced vital capacity; t:

increase; |: decrease; «: no change.
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Table 1. Cont.

Author Trial Name Drug Studied E(r)!l;::f:lle Year Sample Size and Population Primary Endpoint Findings
Moderate) severe acute No difference in exacerbation rate,
Calverley, P NCTOI448850  MEDIS968 IL.-l feceptor N=232%4, ageq 45—?’5 years with exacerbations of COPD at lung function, or quality of life
[45] 1 inhibitor >2 exacerbations in the past year week 56 Incidence of treatment-emergent
¢ adverse events similar
Rennard, S nfliximab INF- 2007 N =234, aged 40 years and older ~ Change from baseline in §0 dﬁf?re;ce o CRQ
[46] pima . with moderate to severe COPD ~ CRQ total score at week 24 nericat INCrease i cancet
and pneumonia
Number of patients witha ~ Cumulative incidence of
_ . malignancy and number of ~ malignancy over time was similar
Rennard, S [47] 5%%%0%2; 9 Infliximab INF-a 2012 iﬂ_l 2.34’ :?0 I(e:gll;gd 21 doseof patients who died across all treatment groups
XD ot throughout the 5-year Distribution of deaths across all
follow-up period groups was similar across groups
: : No difference in E-RS: COPD,
Incidence and severity of SGRO-C, or CAT scores
Lazaar, A L CXCR2 N=614,aged 40-80 yearswith ~  respiratory symptoms e
[48] NCTO034567 Danirixin antagonist 200 mild to moderate COPD measured by E-RS: COPD hqeased‘mmdence o "
exacetbations and pneumonia in
scores L
danirixin-treated groups

Abbreviations: BEC, blood eosinophil count; CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; CRQ, Chronic Respiratory Disease Questionnaire;
E-RS: COPD, Evaluating Respiratory Symptoms in COPD; FEF 25-75, forced expiratory flow at 25 and 75% of the pulmonary volume; FEV1, forced expiratory volume in one second;
FVC, forced vital capacity; N, number; SGRQ-C, St. George’s Respiratory Questionnaire for COPD patients.

J. Clin. Med. 2024, 13, 6339. https:/ /doi.org/10.3390/jcm13216339
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Fig. 1. Legend: Schematic representation of the role of type 2 inflammatory pathways and epithelial-derived alarmins in COPD. In response to insults to the airway
epithelium, TSLP and IL-33 are released from damaged epithelial cells. TSLP promotes airway inflammation through binding to its TSLP receptor (TSLPR), which is
present on several immune cells including type 2 innate lymphoid cells (ILC2s), dendritic cells, Th2 and Treg cells, eosinophils, and macrophages. IL-33 binds to its
ST2 receptor expressed on ILC2s, dendritic cells, eosinophils, mast cells, macrophages, Th2 and Treg cells, and basophils. The activation of these cells results in the
production of several cytokines which in turn activate a plethora of other immune cells, contributing to the pathobiology of COPD. Mepolizumab (anti-IL-5),
benralizumab (anti-IL-5R«), and dupilumab (anti-IL-4Ra) inhibit type 2 inflammatory cytokines. Tezepelumab (anti-TSLP), astegolimab (anti-ST2) and itepekimab
(anti-IL-33) block epithelium-derived alarmins or their receptors on target immune cells. Tozorakimab is an anti-IL-33 monoclonal antibody (mAbDb) that inhibits IL-33
signaling via ST2 on target immune cells and RAGE/EGFR on epithelial cells to reduce inflammation and epithelial dysfunction, respectively [11].
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Table 1

Biologics targeting type 2 cytokines or alarmins under development for chronic

obstructive pulmonary disease (COPD) treatment.

Biologic Target Clinical Trial/Reference Results
Mepolizumab 1L-5 NCT02105961 Mepolizumab reduces
(METREO—Completed) exacerbations in patients
NCT02105948 (METREX- with eosinophil-
Completed) associated COPD
[26] Blood eosinophil counts
allow for identification of
COPD patients who
experience exacerbations
while treated with
maximal ICS-based triple
maintenance therapy
who are likely to benefit
from mepolizumab
NCTO05320939 Phase II ongoing study
NCT05138250 (SUMMER) Phase 111 ongoing study
NCTO04075331 (COPD- Phase II - Phase III
HELP) ongoing study
NCT04133909 (MATINEE) Phase IIl ongoing study
Benralizumab IL- NCTO02138916 Benralizumab was not
S5Ra (GALATHEA-Completed) associated with a lower
NCTO02155660 annualized rate of
(TERRANOVA- exacerbations than
Completed) placebo among patients
271 with COPD and a blood
eosinophil count of > 220
cells/ul
NCT04053634 Phase III ongoing study
(RESOLUTE- Recruiting)
NCTO05273359 (Not yet Phase II scheduled study
Recruiting)
Dupilumab 1L- NCTO03930732 (BOREAS- Dupilumab treatment
4R Completed) resulted in 30 %

NCTO04456673 (NOTUS-

Active. Not recruitine)

reduction in annualized
rate of exacerbations,
improved lung function
(evidenced by an
increased FEV, of 160 mL
at 12 weeks), and quality
of life.

Phase 111 ongoing study

- Mepolizumal(IL-5): METREO ve METREX
cel £ PO Y hifl0080B m@/4hfis=>Eoz
Yh! IGO0t SYYSE SNA T £

-BenralizumalfiL-5Ra) GALATHEA ve

¢9Oww! bhzx! cel30-1B@MGISHT, I NIP

sOQ=> alevlenmelerde azalma

(IL5;1IgAGS . K FIFNJ f Pt oYl
NEbe%%@QMﬁIfAIRS £ SQ@
alavl & { N & Boz220 KGAH))

- Dupilumal(ll-4Ra):BOREAS ve NOTUS

el t PO Y hif300MIB/2hisg=E0z

Yh! 103 0f SYYSE SNRA F Tk
C9+MQRS FytfFYtP I NIPO G

F .dz cel f POYLF I NRI RF KA
Eozinoficut-offa I € Pt I NJP ¥ NJ f

*Yh'lleuSQfS;fY St S J\ -AIIf
RIKI &dtihalilS e PAP 3ISNB €

European Journal of Internal Medicine 125 (2024) 28-31



Table 1. Targeted therapies in COPD.

Author Trial Name Drug Studied Targeted Year Sample Size and Population Primary Endpoint Findings
8 Molecule P P Ty P 8
N = 837 with COPD and moderate J rate of exacerbation 1.40 (rate
to severe exacerbations while on ratio 0.82, 95% CI 0.68-0.98,
METREX . ) triple therapy Annual rate of moderate or  p = 0.04)
Pavord, ID [35] NCT02105948 Mepolizumab IL-5 2017 BEC > 150 cells/ pL at screening severe exacerbations 1 time to first moderate or
or >300 cells/ pL during the severe exacerbation
past year Safety profile similar to placebo
N =675, COPD and moderate to | mean rate of exacerbation in
severe exacerbations while on gg?ggi:ﬁ}i?up.s E'lz :;?ot
METREO . ) triple therapy and Annual rate of moderate or . )
Pavord, ID [3] NCT02105961 Mepolizumab IL-5 2017 BEC > 150 cells/ pL at screening severe exacerbations No dlfferc?nce in rate of
or >300 cells/ L during the exacerbations between treatment
ast vear groups (100 mg vs. 300 mg)
pasty Safety profile similar to placebo
N = 1120 with moderate to very Numerical but nonsignificant
GALATHEA severe COPD, COPD symptoms Annualized COPD d eti @ ¢ © fs ghtiie
Criner, GJ [38] Benralizumab IL-5Rx 2019 and >2 moderate or 1 severe exacerbation rate ratio at requctionn rate of
NCT02138916 exacerbation in the past year and 56 weeks annualized exacerbation
with BEC > 220 cells/y. Safety profile similar to placebo
N = 1545 with moderate to very Numerical but nonsienificant
TERRANOVA severe COPD, COPD symptoms Annualized COPD reduction in rate of e
Criner, GJ [38] Benralizumab IL-5Rx 2019 and >2 moderate or 1 severe exacerbation rate ratio at eductio eot
NCT02155660 exacerbation in the past yearand 56 weeks annualized exacerbation
with BEC > 220 celll:s) / ug Safety profile similar to placebo
N=939 , o
BOREAS COPD with BEC >300 cells/ul,  Annualized rate of é;i_teo‘;f;)"“erbamn 0.78 (95% CI
Bhatt, SP [39] Dupilumab IL-4Rx 2023 FEV1/FVC <0.70, FEV1 30-70%, moderate or severe COPD ) ’ .
NCT03930732 . s . 1 prebronchodilator FEV1
and on triple therapy with high exacerbation o
risk of exacerbation Adverse events similar to placebo
_ . J rate of exacerbation 0.86 (95% CI
NOTUS ?TE;; 3;{7&{1 BOE%S %g%olc; 51_57/0%/[" Annualized rate of 0.70-1.06), rate ratio 0.66 (95% CL
Bhatt, SP [40] NCT04456673 Dupilumab TL-4Rex 2024 and on triple therapy with high moderate or 0.54-0.82, p < 0.001)

risk of exacerbation

severe exacerbation

T prebronchodilator FEV1
Adverse events similar to placebo

J. Clin. Med. 2024, 13, 6339. https:/ /doi.org/10.3390/jcm13216339



Tablo 2. KOAH tedavisinde biyolojik ajanlar.

isim Hedef Kullanimi | Faydasi Yan Etkiler
Tip 2 inflamasyonu hedef alanlar
Dupilumab IL-4Ra Iki haftada | - Yillik orta/adir alevienme | - Enjeksiyon boélgesinde reaksi-
(IL4/1L13) bir, oraninda azalma (9%630) yon
subkitan - Solunum fonksiyonunda - Gecici eozinofili
300 mg ve semptomlarda iyiles- - Hipereozinofili (ates, eklem
me agnlar, dékuntaler..)
- Yasam kalitesinde iyiles- | « Nadiren HES, eozinofilik vaski-
me litler
Mepolizumab IL-5 Dort haf- - Yillik orta/agir alevienme | - Asin duyarlilik reaksiyonlar
tada bir, oraninda azalma (9%620) - Herpes zoster enfeksiyonu (< %1)
subkUtan - Alevlenmelere kadar ge-
100 mg ¢en slUrede uzama
Benralizumab IL-5Ra Sekiz haf- | - Alevlenmeleri azaltmada | - Enjeksiyon boélgesi reaksiyonlari
tada bir, anlamli fark saptanma-
subkitan mis olup, faz 3 devam
100 mg eden ¢calismalar mevcut.
« Post-hoc analizde Eoz >
220/ulL ve yilda 2 3 alev-
lenme éykisi olan, sekiz P
hafta ara ile 100 mg Ben- AKC'G ER
ralizumab alan grupta
alevlenmelerde azalma @SYLZJ,OLT E N
oldugu goralmaus. .
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Molecule/RCT* Key inclusion criteria® Annualized rate of Lung function Quality of life
moderate/severe improvement improvement
exacerbations (pre-BD FEV1)® (SGRQ)

Teaching
Dupilumab SI |de Set

(300 mg/2 weeks)

BOREAS' FEV1 post-BD 30-70% RR 0.70; P < 0.001 83mL; P <0.001 -3.4; P =0.002

(n=939) chronic bronchitis®

eos = 300 (screen)
NOTUS? FEV1 post-BD 30-70% RR 0.66; P < 0.001 62mL; P = 0.02 -3.4¢

(n=935) chronic bronchitis?

eos = 300 (screen)

Mepolizumab
(100 mg/4 weeks)

eos = 300 (previous
year)

*Molecules are listed in order of approval in the US.

MATINEE? FEV1 post-BD 20-80% RR 0.79; P =0.01 NS NS
(n=804) eos = 300 (screen) and
eos = 150 (previous
year) o
METREX?* FEV1 post-BD 20-80% RR 0.82; P =0.04 NS NS 8
(n=836) eos = 150 (screen) or 8
eos = 300 (previous S
year)€© o
METREO* FEV1 post-BD 20-80% RR 0.80; P =0.07 NS NS %
(n=674) eos = 150 (screen) or o
O
o
n
o
Z

These results cannot be directly compared across trials as there were different patient populations included.

a: all studies recruited patients with exacerbations in the previous year while receiving inhaled triple therapy

b: patient-reported history of chronic bronchitis (chronic productive cough) for 3 months in the year up to screening, absent other known causes
c: pre-defined eosinophilic population

d: at 52 weeks

e: significance not tested according to hierarchical testing procedure

NS: not statistically significant; eos: blood eosinophils (cells/uL); SGRQ: St George's Respiratory Questionnaire; BD: bronchodilator; RR: relative risk.

References: 'Bhatt et al. N Engl J Med 2023;389:205-214; ?Bhatt et al. N Engl J Med 2024;390:2274-2283; *Sciurba et al. N Engl J
Med 2025;392:1710-1720; *Pavord et al. N Engl J Med 2017;377:1613-1629.

6 HNHPX HANHCc DfE26Fft LYAGAIFGADGS F2NJ/ KNRYAO hoadNHz2OGADS [dzyd 5A.
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Molecule/RCT* Key inclusion criteria® Annualized rate of Lung function Quality of life
moderate/severe improvement improvement
exacerbations (pre-BD FEV1)® (SGRQ)

Dupilumab
(300 mg/2 weeks)

BOREAS' FEV1 post-BD 30-70% RR 0.70; P < 0.001 83mL; P <0.001 -3.4; P =0.002
(n=939) chronic bronchitis®
eos = 300 (screen)
NOTUS? FEV1 post-BD 30-70% RRED.66; P < 0.001 62mL; P = 0.02 -3.4°
(n=935) chronic bronchitis?

eos = 300 (screen)

Mepolizumab
(100 mg/4 weeks)

MATINEE? EV1 post-BD 20-80? RR 0.79; P =0.01 NS NS
(n=804) eos = 300 (screen) and

eos = 150 (previous

year)
METREX?* FEV1 post-BD 20-80% W0.82; P =0.04 NS NS
(n=836) eos = 150 (screen) or

eos = 300 (previous

year)€©

METREO* H40.80; P = 0.07 NS NS

(n=674)

FEV1 post-BD 20-80%
eos = 150 (screen) or

eos = 300 (previous

*Molecules are listed in Qyder of approval in the

s trials as there were different patient populations included.

a: all studies recruited patients with exaceros e previous year while receiving inhaled triple therapy

b: patient-reported history of chronic bronchms (chronic productive cough) for 3 months in the year up to screening, absent other known causes
c: pre-defined eosinophilic population
d
e

These results cannot be diré

: at 52 weeks
: significance not tested according to hierarchical testing procedure

NS: not statistically significant; eos: blood eosinophils (cells/uL); SGRQ: St George's Respiratory Questionnaire; BD: bronchodilator; RR: relative risk.

References: 'Bhatt et al. N Engl J Med 2023;389:205-214; ?Bhatt et al. N Engl J Med 2024;390:2274-2283; *Sciurba et al. N Engl J
Med 2025;392:1710-1720; *Pavord et al. N Engl J Med 2017;377:1613-1629.

6 HNHPYX HNnHc Df206Ff LYAGAFOGABS F2NI/ KNRYAO

Teaching
Slide Set

hoaiNHzOGA DS

[ dzy 3

NP-TR-CPU-PPT-250003

5A



Son bir yil icinde >1 Hospitalizasyon gereken veya =2 sistemik steroid-antibiyotik kullanimi gereken sik alevlenmeleri
olan hastalarda;

- KOAH tamisim1 yeniden degerlendir

- Sigara ve gevresel maruriziyetleri sorgula

-Inhaler tedaviyi optimize et, tedavi uyumu, inhaler teknik, yan etki, dozu kontrol et

-Komorbiditeleri degerlendir

Periferik kan Eozinofilleri >300 /ul mi?

15

Periferik kan Eozinofilleri = 300 /ul; et LSO Dl L e BRI B

1. Azitromisin (250 mg 1x1 hergin oral

1. Dupilumab: 300 mg/2hf, subkutan e e )

veya 2. Roflumilast (500 mg, 1x1, oral)

2. Mepolizumab: 100 mg/4hf, subkutan 3. Ensifentrin (3mg, 2x1, nebiilize)

4 (1

Hastalan yan etkiler ve alevlenmeler iizerine etkileri agisindan takip et!

( Eger iyi tolere edilir ise, bu tedaviler ile ¢alisma siireleri bir yil )

Sekil 2. Sik alevlenme 6ykiisii olan KOAH hastalarinda tedavi algoritmasi.

AKCIGER
BULTEN

Cilt: 13+ Sayr: 2+ Yil: 2025
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