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Neden inhalasyon

Tedavisi ?

llacin dogrudan etki bdlgesine
uygulanmasi

Etkinin cok hizli baslamasi

Sistemik alima gore;
Etkinin daha guglu olmasi
Daha dusuk doz ila¢ gereksinimi

Daha az yan etki olmasi
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Terminology: AIR, AIR-only and MART

Maintenance-and-reliever therapy
(MART) with ICS-formoterol

A

As-needed-only ICS-formoterol h
(‘Alionly,) STEP 5
[ A STEP 4 LAMA, Fenotipik
STEP 3 degerlendirme
TRACK 1: STEPS 1-2 Diisiik doz iKS- _Icz';“';: doz anti-IgE, anti-IL-5/
and 2 el > IKS-Form i i-
Using ICS-formoterol as the reliever® Geregmde du§Uk doz Form SR,’,antl IL4’ anti-TSLP
reduces the risk of exacerbations |ICS-formotereol Yuks. doz IKS-Form
d with using a SABA reliever.
and s 8 simplor regimen RELIEVER: As-needed low-dose ICS-formoterol®

*An anti-inflammatory reliever (AIR)

AIR: anti-inflammatory reliever; ICS: inhaled corticosteroid; Ig: immunoglobulin; IL: interleukin; LAMA: long-acting muscarinic antagonist; MART: maintenance-and-reliever therapy with ICS-formoterol; SABA: short-acting beta,-agonist; TSLP: thymic stromal lymphopoietin

GINA 2025 — Track 1 of Box 4-6 © Global Initiative for Asthma, www.ginasthma.org
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TRACK 1

STEP 4 2x2 STEP 5
AIR Only STEP 3 x| | uzmana sevk,
- Sabah aksam 2 inhalasyon Fenotipik
STEPS 1-2 Sabah aksam | inhalasyon IKS-fom ve gereginde degerlerndirme
Gerektiginde bir inhalasyon IKS-form ve gereginde MART Agir astmda add
IKS-form MART on tedaviler

These examples are for budesonide-formoterol 160/4.5 mcg or BDP-formoterol 100/6 mcg, DPI or pMDI. See Box 4-8 for other formulations.

TRACK 1, Steps 1-4: the treatment for adults and adolescents.

Using ICS-formoterol as an anti-inflammatory reliever (AIR), with or without maintenance ICS-formoterol,

AIR: anti-inflammatory reliever; BDP: beclometasone dipropionate; DPI: dry powder inhaler; form: formoterol; ICS: inhaled corticosteroid; MART: maintenance-and-reliever therapy with ICS-formoterol; pMDI: pressurized metered dose inhaler; SABA: short-acting beta,-agonist
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TRACK 2

STEP 4
STEP 3
S Duzenli
STEP 1 Diizenli Diisiik doz Orta doz IKS-
Dizenli Al LABA
Her SABA aldiginda Diisiik doz IKS Ismbnlern
IKS de almak ’
RELIEVER: as-needed ICS-SABA or SABA
TRACK 2, Steps 1-4: Alternative and RELIEVER for adults

and adolescents.

ICS: inhaled corticosteroid; LABA: long-acting beta,-agonist; SABA: short-acting beta,-agonist

STEP S5

uzmana sevk,
Fenotipik
degerlerndirme
Agir astimda
add on tedaviler
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WSS Box 4-2. Low, medium and high daily metered doses of inhaled corticosteroids (alone or with LABA)

1STM S

This is not a table of equivalence, but suggested total daily doses for “low”, “medium” and “high” dose ICS options
for adults/adolescents (Box 4-6, p.77) and children 6—11 years (Box 4-12, p.96), based on product information.

The table does NOT imply potency equivalence. For example, if you switch treatment from a “medium” dose of one
ICS to a “medium” dose of another ICS, this may represent a decrease (or an increase) in potency, and the patient’s
asthma may become unstable (or they may be at increased risk of adverse effects).

Total daily ICS dose (mcg) —

Inhaled corticosteroid (alone or in combination with LABA) see notes above

Low Medium High
Adults and adolescents (12 years and older)
Beclometasone dipropionate (pMDI, standard particle, HFA) 200-500 >500-1000 >1000
Beclometasone dipropionate (DPI or pMDI, extrafine particle, HFA) 100-200 >200-400 >400
Budesonide (DPI, or pMDI, standard particle, HFA) 200-400 >400-800 >3800
Ciclesonide (pMDI, extrafine particle, HFA) 80-160 >160-320 >320
Fluticasone furoate (DPI)_ _10[] | 200 ) Change in 2025
Fluticasone propionate (DPI) 100-250 >250-500 >500
Fluticasone propionate (pMDI, standard particle, HFA) 100-250 >250-500 >500
Mometasone furoate (DPI) Depends on DPI device — see product

information

Mometasone furoate (pMDI, standard particle, HFA) 200-400 >400

DPI: dry powder inhaler; HFA: hydrofluoroalkane propellant; ICS: inhaled corticosteroid; LABA: long-acting beta,-agonist; pMDI: pressurized metered dose inhaler

GINA 2025, Box 4-2 © Global Initiative for Asthma, www.ginasthma.org



Koruyucu kapak
Agizlik pargas:

Hava kanali

Doz saliverme digmesi

Alt parca kilidi

Alt parca (saydam)

llag kartusy ———

Basingl olgulu doz
inhaler (pMDIs)

Kuru toz inhaler (DPls)

Soft mist inhaler (SMls)

Nebtlizatorler




Biomedicine & Pharmacotherapy

journal homepage: www.elsevier.com/locate/biopha

Review _

Recent advances in aerosolised drug delivery

Astim ve KOAH te en ¢cok recete: Kuru Toz inhaler - DPI: (%62.8-%88.5)
Olciili doz inhaler -PMD (%18.9- %35.3)
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Pressurized metered dose le based hnol : . . :
ol ; Capsule based DPI technology Diskus inhaler is an dry powder inhaler
inhaler (pMDI). (1 to 7 um) (particle size <5 um) (1-5um)

Kloroflorokarbon (CFC) itici gaz-calkalama

hidrofloroalkan (HFA)
( Biomedicine & Pharmacotherapy 112 (2019) 108601



Mechanisms of Pharmaceutical Aerosol Deposition in the Respiratory Tract

Device/actuactor/mouthpiece (%) Oropharyngeal region (%) Lung (%) Expired air (%)

Nebulizer Measurement 61.5+16 10.9+6.5 153+12.8 12.2+2.4
Calculation 61.5 8.2 16.7 13.5
pMDI-CFC Measurement 10 81.0x12.6 63+27 2709
T Calculation 10 64.70 17.20 8.10
Extrathoracic pMDI-HFA Measurement 15 24.7+11.0 468+10.2 13.5+34
Region (ET) Enters via
W yose or Calculation 15 37.0 183 29.7
l Mouth
DPI Measurement 18.1 + 6.4 66.7+ 8.0 14.8+3.3 0.5+0.4
T Calculation  18.1 49.5 27.0 5.4
Tracheo-
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5. Guided asthma self-management education and skills training

INHALER TECHNIQUE, ADHERENCE AND ASTHMA EDUCATION

Box 5-1. Shared decision-making between healthcare provider and patient about choice of inhalers............ 109
Box 5-2. Choice and effective use of inhaler devices ..., 110
Box 5-3. Poor adherence to prescribed maintenance treatmentin asthma ... 112
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5. Guided asthma self-management education and skills training

Zayif inhaler teknik----zayif astim kontrolU ve astim atak riskinde artfis
ve yan etkilerde artis

Hastalarn %70-80 inhaleri dogru kullanmiyor

Ne yazik ki saglik profesyonellerinin de bir cogu recete ettigi ilacin
dogru kullanimini bilmiyor

Mukemmel inhaler yoktur
Hastalar herhangi bir inhaler cihaziyla sorun yasayabilir




Box 5-1. Shared decision-making between healthcare provider and patient about choice of inhalers

O
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INHALER
SELECTION

Safest and best
for the patient and
for the planet
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exacerbations, in risk of adverse effects of OCS, and in urgent health care, but also, if implemented with a dry powder
inhaler (as in most of the clinical trials), it provides a very large reduction in carbon footprint.Z&Z For both Track 1 and
Track 2, GINA fully supports initiatives to encourage use of dry-powder inhalers, where they are available and clinically

appropriate, and to replace environmentally harmful propellants with low-carbon alternatives. At the same time, it is



Box 5-2. Choice and effective use of inhaler devices

CHOOSE

» Choose the most appropriate inhaler device for the patient before prescribing. Consider the preferred
medication (Box 4-6, p.77 and Box 4-12, p.96), available devices, patient skills, environmental impact and

cost (see Box 5-1, p.109).
« |f different options are available, encourage the patient to participate in the choice.
« For pMDls, use of a spacer improves delivery and (with ICS) reduces the potential for side-effects.

» Ensure that there are no physical barriers, e.g., arthritis, that limit use of the inhaler.
» Avoid use of multiple different inhaler types where possible, to avoid confusion.

CHECK

* Check inhaler technique at every opportunity.
« Ask the patient to show you how they use their inhaler (don't just ask if they know how to use it).

« |dentify any errors using a device-specific checklist.

CORRECT

« Show the patient how to use the device correctly with a physical demonstration, e.g., using a placebo inhaler,
or using videos 2%

« Check technique again, paying attention to problematic steps. You may need to repeat this process 2-3
times within the same session for the patient to master the correct technique.2%2

« Consider an alternative device only if the patient cannot use the inhaler correctly after several repeats of
training.

« Re-check inhaler technique frequently. After initial training, errors often recur within 4—6 weeks 211

CONFIRM

« Clinicians should be able to demonstrate correct technique for each of the inhalers they prescribe.
» Inhaler skills training provided by specially trained pharmacists and nurses is highly effective 222232



Box 5-3. Poor adherence to prescribed maintenance treatment in asthma

Factors contributing to poor adherence

Medication/regimen factors
Difficulties using inhaler device (e.g., arthritis)
Burdensome regimen (e.g., several times per day)

v' Elektronik inhaler hatirlatici

Multiple different inhalers v Astim hemsiresi tarafindan ev
Unintentional poor adherence ziyareftleri

Misunderstanding about instructions

Forgetfulness v IKS dozunu arttrmadan 6nce
Absence of a daily routine inhaler kullanimini detayli gor
Cost

Intentional poor adherence v Telemedicine- okul egitimi

Perception that treatment is not necessary
Denial or anger about asthma or its treatment
Inappropriate expectations

Concerns about side-effects (real or perceived)
Dissatisfaction with healthcare providers
Stigmatization

Cultural or religious issues

Cost

v’ Elektronik inhaler monitorizasyon



REVIEW ARTICLE

Common errors in inhalation therapy: Impact and solutions

2,34 4,5,6,7 |

Carlota Rﬂdriguez-(}arcial | Esther Barreiro | Xavier Muioz-Gall

v lleri yasta hatali inhalasyon

2000 and 2019, using the key words: asthma, COPD,
fazla

obstructive lung disease, inhalers, misuse and errors
v' 114 makale

v' DUsUk egitim seviyesi
It is considered that the different patient characteristics,

such as age, gender, education level, number of inhalers pre-

v’ Recete etmeden dnce egitim

. : scribed or having received prior instructions on the use of
verilmemis olmasi

each inhaler, have an influence on the inhalation technique

: : of our patients.
v Ayni anda birden fazla inhaler

cihaz recete edilmesi

Clin Respir J. 2020;14:1001-1010.
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journal homepage: www.elsevier.com/locate/rmed

Original Research

Comparative effectiveness of inhaled fluticasone propionate/salmeterol
and budesonide/formoterol fixed-dose combinations in asthma control — a

retrospective United States database analysis

July, 01 2011 December, 31 2018 December, 31 2019

July, 01 2010
< B GiNAsepad
Fiks doz IKS/LABA
I
Index dat
(Pharmacy claim for FP/SAL or BUDIFOR) FP/SAL cohort: n = 28,639;
BUD/FOR cohort: n = 28,361)

Baseline (12 months) Variable follow-up (12 months+)

Study Period: July, 01 2010 — December, 31 2019

N.A. Hanania et al. Respiratory Medicine 245 (2025) 108172



FP/SAL versus BUD/FOR asthma control and exacerbation outcomes.

Follow-up Total (N = 57,000) FP/SAL cohort (n = 28,639) BUD/FOR cohort (n = 28,361) p-value
Asthma control
ACT, n 467 244 223 0.551
Meamr(SEY o279 1887 (554 195515623
Number of SABA refills/year, mean (SD) 5.82 (10.45) 5.80 (10.29) 5.85 (10.62) 0.686
!;..}L;HH.IJ. reuorieric u.l'..l'.;IEI crice
PDC (continuous), mean, % 71.8 73.5 70.1 0.003
PDC (categorical), n (%)
=1 229 (0.40) 122 (0.43) 107 (0.38) 0.365
=>0.8 2795 (4.90) 1538 (5.37) 1257 (4.43) <0.001
>0.5 8581 (15.05) 4447 (15.53) 4134 (14.58) 0.007
Follow-up time (days)
Mean (SD) 1206.06 (663.08) 1197.40 (661.71) 1214.81 (664.36) 0.019
Exacerbation outcomes
Asthma exacerbation counts/year {continuous), mean (SD) 0.39 (1.04) 0.38 (1.01) 0.40 (1.07) 0.092
Asthma exacerbation episodes, n (%) 12,674 (22.24) 6327 (22.09) 6347 (22.38) 0.475
With ER/ambulatory visits 11,778 (92.93%) 5865 (92.70) 5913 (93.15]]) 0.420
With hospitalization 1749 (13.80%) 859 (13.58) 890 (14.02) 0.560
Treatment switching patterns
Discontinuation of index medication, n % 54,852 (96.23) 27,420 (95.74) 27,432 (96.72) <0.001
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Asthma: diagnosis, o
monitoring and chronic

asthma management (BT'S,
NICE, SIGN)

1.11 Adherence

1111 Check adherence, using prescription records, and inhaler technique at every
asthma-related healthcare review. Use the principles outlined in the NICE
guidelines on shared decision making (endorsed by SIGN for use in Scotland) and
medicines adherence. [NICE 2017, BTS/SIGN 2019]




Shared decision making

NICE guideline | NG197 | Published: 17 June 2021

Ortak karar alma

hem kanitlara hem de kisinin bireysel tercihlerine, inanclarina ve degerlerine
dayanarak testler ve tedaviler secmeyi icerir

Geri ogret

verilen talimatlan 'geri 6gretmeleri’

Uc asamal model
Secim tanitim
Secenekleri tanimlamak, genellikle hasta karar desteginin kullanimini entegre ederek

Insanlarnn tercihlerini kesfetmesine ve karar vermelerine yardimci olmak.



Inspiratuvar Inhalasyon

akis suresi
Inhaler
Tedavilerin
Ortak Koordinasyon Doz hazirlii

SORUNLARI

Inhalasyondan  Inhalasyondan
once nefes sonra nefes
verme tutma




REVIEW ARTICLE WILE

From the infant to the geriatric patient—Strategies for
inhalation therapy in asthma and chronic obstructive
pulmonary disease

Bilissel, koordinasyon ve el becerisi gereksinimlerinin tamamini
karsilayan hastalarda basinglh ol¢ulu doz inhaler tercih edilebilir.

Kuru toz inhaler, yeterli tepe inspiratuvar akis hizina ve iyi bilissel ve
el becerilerine sahip hastalar icin tercih edilebilr

El tipi inhaler cihazlanni kullanmak istemeyen veya kullanamayan
kisilerde nebUlizatorler endike olabilir.

Clin Respir J 2023; 17(6):487-498.



REVIEW ARTICLE
Inhaler technique: facts and fantasies. A view from the Aerosol

Drug Management Improvement Team (ADMIT)

PMDI inhaler cihazlan calkalanmalidir.

Nefes aldiktan sonra nefesi tutmak klinik olarak faydalidir (en az 5 saniye)

Hastalarin tek tip inhaler kullanmalari hatalarn azaltir
Kendi tercih ettikleri inhaler cihazi kullanan hastalarin sonuc¢larn daha iyidir

partikUlleri solunabilir bir boyuta (<5 mikron) ayirmak icin dnemli bir kuvvete/
yuksek bir akis hizina ihtiya¢ duyar (60 L/dk)

Hastalar, inhaler cihazlarina nefes vermemeli veya Uflememeleri konusunda
bilgilendiriimeli- ¢cUnkU bu durum yogusmaya ve neme neden olur

NPJ Prim Care Respir Med 2016: 26:16017



Gelecekte ne tur tedaviler
bizi bekliyor !l




Airway epithelial-targeted
nanoparticle reverses asthma in

inhalation therapy

d Dex

PLGA NP

SPC

DSPE-PEG-FCcBP

FeBP-NP@Dex

Airway —
hyperresponsiveness
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Excessive
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PEG kapli (PLGA)-lipit
nanopartikilleri (PEG-NP)

nanotastyicilar astimin inhalasyon
tedavisi icin yeni bir uygulama
yontemi olabilir*

J Control Release. 2024; 367:223-234



Drug Delivery and Translational Research (2025) 15:4098-4114
https://doi.org/10.1007/513346-025-01909-6

omemaLARiaE

Inhaled biologics for respiratory diseases: clinical potential and
emerging technologies

Inhaled Biologics for Respiratory Diseases:
Clinical Potential and Emerging Technologies
Targeted respiratory diseases
-
"~
Ve § &l
€ Asthma CoFD
o Monoclanal 4
it G * &
Nebulizer aniibodes & ‘]. % * x
- s

Metered dose inhabet — Muco-trapping

: 28 . _ Pulmonary  COVID-19 & RSV
L therapies [ ' fibrosis
: gy Mechanism of action

i [imune modulation

o Targeted action " Rapid onset action — Receptor blocking
Lowered doses Improved patient
f '\’ adherence

Fewer systemic
v side effects



4102 Drug Delivery and Translational Research (2025) 15:4098-4114

i h]
A
=
i
]
—
GO
Trachea
ff-\
\‘_,"

Left

upper :

lobe . ‘

A/ ' -
AW bronchi (4
A —
G2 Lnbar

bronchi '

G3 Segmental

bronchi

J




Table 2 Shows a summary of the key findings discussed in section below

Respiratory Biologics Type of Mechanism of action Development status ~ Refer-
disease involved biologics ences
Asthma Ecleralimab mAb fragment  Anti-TSLP therapy Phase Il clinical trial [16,
59]
CDP7766 mAb fragment  Prevents IL-13 from binding to its receptor, IL-13Ral Preclinical animal-  [60]
model study
Pulmonary OM-85 Bacterial lysate  Promote a Thl-biased immune environment by increas- Preclinical animal-  [61]
fibrosis ing interferon-gamma (IFN-y) and reducing interleukin-4  model study
(IL-4)
PRS-220 Protein Blocks CCN2, preventing the over-activation of fibro- Preclinical ex-vivo  [62]
blasts and the excessive deposition of extracellular matrix ~ human study
components
Lung spheroid  Biologic mixture Modulates fibrosis, inflammation, and tissue repair Preclinical animal-  [63]
cell secretomes or nanoparticle- processes model study
or exosomes based biologic
COVID-19 Pittsburgh Single-domain  Bioengineered into a trimeric form for higher affinity Preclinical animal-  [64]
inhalable antibody towards SARS-CoV-2 model study
Nanobody 21 fragment
(PiN-21)
SNGO001 Protein (recom- Increases high concentrations of interferon-p in the lungs  Phase Il clinical trial [65]
binant cytokine) resulting in a robust local antiviral response
HH-120 Multivalent, High binding affinity to the viral S protein, increasing abil- Preclinical animal-  [66]
recombinant ity of viral neutralization model study

fusion protein
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Astim ve KOAH Yonetiminde

Gl Yabligomli

7 Subat 2026
Point Hotel Taksim, Istanbul

TESEKKURLER......
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