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Inhalers
ICS/LABA  LABA/ LAMA




Inhalers, 20{d 2|

ICS ; Inhaled Corticosteroid

LAMA ; Long Acting Muscarinic Antagonist
LABA ; Long Acting Beta Agonist

SABA ; Short Acting Beta Agonist

Fixed Dose Combination Drug
ICS/LABA

LABA/ LAMA

ICS/ LABA/ LAMA



THE PNEUMOSTAT

Anderson PJ. Respir Care. 2005;50(9):1139-1149
The Pharmaceutical Journal, Vol. 277, p795(1950s)



Inhaler Therapy

Advantages

Disadvantages
. 22f 0|=0| 3l=C}
» JI2 gty
Age / physical ability
Technique dependent
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H7|s dAt

Pre BD

FEV1/FVC: 50%, FEV1 66% (1.94L)
Post BD

FEV1/FVC: 75%, FEV1 85% (2.35L)

BDR 17.4%, A 410mL
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Inhalers

ICS
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Inhalers

ICS/LABA




SABA

Inhalers

ICS/LABA
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Risk factors for exacerbations include:

Ever intubated for asthma
Uncontrolled asthma symptoms
Having =21 exacerbation in last 12 months

Low FEV, (measure lung function at start of treatment, at 3-6 months to a
ssess personal best, and periodically thereafter)

Incorrect inhaler technique and/or poor adherence

Smoking
» Obesity, pregnancy, blood eosinophilia

Risk factors for fixed airflow limitation include:

* No ICS treatment, smoking, occupational exposure, mucus hypersecretio
n, blood eosinophilia

Risk factors for medication side-effects include:

» Frequent oral steroids, high dose/potent ICS, P450 inhibitors

GINA
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Pressurized Metered Dose Inhaler (pMDI)

Gt Drug/Propellant p _
i Liquid Mixture \| ropellant = Hydroflorocarbon (HFA)
i E\%ﬁ Drug in suspension = Must Shake
Metering Valve —L—1'
A Actuator Nozzle
Actuator Seat = |
Technique°
ST FES €1 3-43 C}. (suspension)
2. MBS == E7HK| Li=lCt.
3. E A= FAHLE RAIBH M, 4EC SRFE B2 &1
SR7(9 &4H = HES FEHM A0 BN 4A 5=
= O| Ol T}
4. ZRTE U0 H = RS Ch=1 5-10=7F 52 EED






Disadvantage of MDI

Poor coordination

Failure to inhale slowly and deeply
Difficult to determine remained dose
@ Tail-off effect

=

CISICh




Disadvantage of MDI

b

@ Poor coordination
@ Failure to inhale slowly and deeply

(L

Large amount of drug deposited in the
mouth and throat




Spacer Use with pMDI

Advantages

[/
| ?
= No need to time breath 7

— Reduces speed of aerosol ’

= Prevent thrush

— From inhaled corticosteroids

= |ndicate correct inhalation speed

— Whistles

Image: http://www.aaaai.org/conditions-and-treatments/library/asthma-library/spacers-asthma.aspx



Dry Powdered Inhalers (DPls)

Rotate / Twist

o

Drug in loose powder form '
w — Micronized drug particles l-. I

— 1-5um

e

Pierce tablet

Slide / Click




Dry Powdered Inhalers (DPI)

1) Single dose capsule based DPI




Principle of Dry Powder Inhaler Design

e Quick and Forceful Inhalation ¢t

(eg, Turbuhaler)

(eg, Diskus)

Patients Inspiratory flow

Fomulation e Device internal resistance el




Inhalation Flow and Aerosol Velocity

DPIs : Aerosol velocity
determined by Patient’s
inspiratory force

Failure to inhale forcefully and deeply

Large amount of drug deposited in
the mouth and throat



Inspiratory Flow and Device Resistance

In Elderly (>70 yo)

100 - = Il 30-45 L/min
| 45-60 L/min-
80 - >60 L/min
== i
P 60
=
[
o 40-
20 -
0

Healthy COPD Healthy COPD Healthy COPD Healthy COPD

IC-device Aeroliser® Diskus® Turbuhaler®
Janssens et al. Eur Respir J. 2008; 31: 78-83.




Dry Powdered Inhalers (DPI)

1) Single dose capsule based DPI




Dry Powdered Inhalers (DPI)

2) Multi-dose DPI




Dry Powdered Inhalers (DPI)

2) Multi-dose DPI

‘Open the cover’ ‘Inhale the dose’ ‘Close the cover’
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Sender: Male Date: 09/11/14

Age: 83 Face: Asian Temp: 31 FBar: V54
Height{cm): 170 Weight(kg): 65.0 Fhysician:
Room: Pl OPD Technician:
FPRE-EX POST-RxX
Epil’ﬂl’l‘l&tl‘"‘_p‘ (BTPS) FRED EEST P RED BEST =PRED 2 CHG
FWC Liters 4 FF 4348 Bz 3.7 a7 L7
FEV1 Liters 266 1.45 85 1.58 54 9
FEF50%  Lisec 3.08 0.48 16 0.50 16 4
FEF25-T6% Lisec 1.92 0.40 21 0.39 20 -2
FEVIIFVC %% 66 42 43
PEF Lises 7.07 3.87 52 3.82 54 4
LT Liters. J.50 4348 a7 3.7 103 i
[ Liters 2.49 1.68 &6 1.76 ™ 7
ERY Liters 1.25 045 36 0.55 44 20
Flow
18
PRED _ PRED PRE POST
12 PRE
POST
E.
YWolume
4 g
0 D S &
-4 - i
: 27
. 4 4 B B T T8 1 2 3. 4 & & 7
) ifn:lume Time

C.omments:



= PFT : Moderate Obstruction without BDR (FEV1 59%)

) COPD




Inhalers

ICS/LABA




FEV1 (%

60%

Ol &

= copD TEX|H 2018

Gl =S XI)
(ChH)
) (L+)
mMRC 0~1 mMMRC > 2
CAT <10 CAT > 10

Z & (MMRC & = CAT &%)




CHE Al COPD &E CtHA K| = 2018

FEV, = 60% pred. and 0~1 exacerbation/year FEV, < 60% pred. or

mMRBC O~1 or
CAT < 10 (7I2)

= =2 exacerbation/year
LU B o history of AE COPD»

CAT 2 10 (Ltaf) = related admission (CH2)

Shart-acting beta2-agnoist ag ERESE S e s s asa's's

First choice

SABA as needed

LABA o
or or LA LABA + LAMA
LAMA .

Add on therapy:
exacerbation or mMRC = 2

YpEEEnEn asssnnn?®

LABA + LAMA

ICS + LABA + LAMA
+/=

PDE4 inhibitor* or
Macrolide




Inhalers

ICS/LABA




DPI vs. SMI




Soft Mist Liquid Inhaler (Respimat®)

Advantages

= Slow velocity aerosol £
= Long plume duration |

= Does not require coordination I Gose seesse buton
= No propellant l .
* No spacer required Bl it
Disadvantages {|] - | [—
* Dose loading into device




Soft Mist Inhaler (SMI)

[ms] 0000

Respimat




DPIl vs. SMI
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Pressurized Metered Dose Inhaler (pMDI)
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Dry Powdered Inhalers (DPI)

{0l

2 YEfol M S

1k

ol
o[

L
ol

ol
o[

10

M



Average %

Has patient technique improved over
time?

100+
90
80-
10
60+
5l
40-
30~
20
10+

-

————— Correct
_________ Acceptable
Poor

e - e s T

e A

1965-1989

1990-1994

1995-1999 2000-2004 2005-2009 2010-2014

Years

Sanchis J, et al. Chest 2016; 150: 394-406



Physician’s opinion:
patients inhaling the whole dose

100

90 -
80
70 4
60
X
2D
S w0
4+
(@)
o 30 4
20 4
10 -
0 J
Breezhaler® Diskus® Handihaler® pMDI Respimat® Turbuhaler®
n=876 n=452 n=598 n=422 n=625 n=420
[90-94] [86-92] [82-88] [69-78] [80-86] [84-91]

Molimard et al., Eur Respir J 2017; 49:
1601794



At Least One Error

Patients (%)

90

80
/70
650

50
40
30
20

10

I Th

Breezhaler®
n=876
[56-63]

Diskus®
n=452
[61-70]

Handihaler® pMDI Respimat®  Turbuhaler®
n=598 n=422 n=625 [ n=420 [
[85-90] [79-86] 68-75] 61-70]

Molimard et al., Eur Respir J 2017; 49:
1601794



%)

o

Error rate

100

80 +

60 -

40

20 4

100 -

80 +

%)

— B0 A

40 4

Error rate

20 -

Mo abstruction Mild Moderate Severg

Severity of airway obstruction

Wieshammer S, et al. Respiration. 2008;75(1):18-




90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Patient Preferences for Using
Different Training Methods

® Neither helpful nor unhelpful ® Somewhat helpful = Ve

58%
51%
42%
37%
34% 32%
22%
Leaflet IFU Video Demonstration

International Journal of COPD 2018:13 695-702



Individualized Inhaler Technique
Education

.' Remove cap from ir

mluler llpl’lﬁ 1 -Opca mhaler

e o
atc grip until “click 2 Push lever back compietely

hale to residual volume 3-Exhale 1 residual volame

3
SExh away from the
-': h » NLCIL ""'E:f‘

T T et oY
L Y e 2y T i
) \F: LIS 4 R, o
AN OIrcatn o "l
> 7 2 Ay ol ae » =
» w4 o -

"oy

) b ] .
LA :
5 it N
xhale away fron
! Ja

Basheti IA, et al. Patient Educ Couns 2008; 72: 26-33.



The Importance of Continuity
in Inhaler Device

B Successful treatment

O Partially successful treatment

O Unsuccessful treatment

® Change in SABA dose

100 - - 040
) 19.7
3 i
- 27.8 - 0.10
5 4{} =1 | 'D
S 20- 20.7 379 . _0.10
o]
a 0 - =0.20
Switch Nonswitch
(n = 824) (n = 824)

Mean 95% Cl change in SABA
daily dose

Effects of switch inhaler devices on the success of treatment and SABA use

BMC Pulm Med, 2009:9:1



SUMMARY

HMA 2 1cs, copD= 7| BX| EEH| QI LABA, LAMA, LABA/LAMAZL =X &2
Holct

mMpI= HHS| 24, ppPi= X S
=2 27X S0| 0f¢| 2, 10 ’E;E %% & A0o| ELL.
o

SU7|E MEiS = coordmatlon forceful inspiration O 5, 2tX}o| M
2, T A AL 4 S2| | AS na{strt,

SYU7| AlEWHO| Lt K1t 2HO| F25HH £ H A|¢HI= A0| &2
il g =

HEE A2 7| = Heto| o =0 g= 0| FIc



