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Global Initiative for 2023

Chronic Obstructive

Lung Disease REPORT

Global Strategy for the Diagnosis, Management, and
Prevention of Chronic Obstructive Pulmonary Disease

Selection of delivery system

Selecting the optimum delivery system is essential to ensure patients gain maximum benefit from inhaled therapies.
The selection process should aim to identify the optimal device for each individual patient. The final choice should be
made jointly by the prescriber and the patient, taking into account device attributes and the patient’s abilities, goals
and preferences. Shared decision making has been shown to improve outcomes for patients with asthma and is likely
also to do so for patients with COPD,(285287)

If a patient is currently taking inhaled therapy and able to use their current device correctly, new therapy is best
prescribed in the same device. If a new device is required, either because the patient is not using the current device
correctly or the drug is not available in the same device, a systematic process should be used to select a delivery system

and ensure the patient can use it. A systematic review identified several published algorithms for inhaler choice
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Real-life assessment of 2935 patients > At least one critical error (%)

44% 47% Dose preparation critical errors
50

Lack of cartridge or no capsule in device
prior to inhalation
Inhalation despite dose counter at zero
. 0
40 29% 32% Opening next blister when taking the capsule
Activation error (not pressing button, twisting

30 - 21% error, loading position error, not sliding lever,
0 opening mouthpiece)
20 15% Total dose preparation critical error [95% Cl]

Dose delivery critical errors

10 - Expiration in powder device prior inhalation
No inspiration through the mouthpiece
Remaining powder in the capsule by the end

0 | T . I I I Lack of synchronisation hand-lung with
N smoke emanation
Q}Q;& %O ((\’?:}&' &Q} Total dose delivery critical error [95% Cl]
A\
& Q Q N
@ U N
R - R =
onbreze | y v"c J
o /’ .
Tt 1 v/

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




Total number of 54,354 subjects
performing 59,584 observed tests of technique

100 +
90 -
80 -
70
60 -

%

50 -
40 -
30 -
20 -
10 -

- - - - Correct
______ Acceptable
Poor

1965-1989

1990-1994 1995-1999 2000-2004

Years

2005-2009 2010-2014

Correct: 2= THA|IZF BFZ
Acceptable: 2t 80% 73 2| £HA|7} Ohz
Poor: 1'H O|&ro| o|O| Q= H==7F JUAHLL

50% M O| CHAH E 2R AIS= AL

Sanchis et al. CHEST 2016; 150(2):394-406



Step Points  Patients Nurses Physicians
bystep % % %
1 Remove cap and shake inhaler 5 80 84 86
2 Performance of a deep exhalation 5 58 71 80
3 Insert mouthpiece into the mouth 10 88 94 92
4 Begin slow inspiration 15 66 80 83
5 Coordinate firing into the inspiration 15 57 57 70
6 Fire the canister once only 15 73 79 85
7 Continue deep, slow inspiration 15 58 68 76
8 Hold the breath (5-10 s) 15 44 56 65
9 Wait a few seconds before repeating
the maneuver 5 63 76 75

Plaza et al. Respiration 1998; 65(3):195-8
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O|AFE 9| 28% Ot

[ Subjects with 100 points (%)

[ ] Subjects with 100 points (%)
] Mean score (0-100)

[] Mean score (0-100)

* p < 0,05
% E * *
1 —
100 o0 Il i I W
80 90 87
o ] T |
77 _ 72 73
60— 71 ek 65
62
40— | 46
40— 38
20 - 28 =3 21 22
o ] 15 0 [[10 ]
g. = Chest  Allergists Paediatrics General  Others
Patients Nurses Physicians physicians practitioners
Mean Age 36 36 43

Mean years using MDI = 7 year (patients)

Plaza et al. Respiration 1998; 65(3):195-8
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Inhaler errors

Insufficient inspiratory
effort

Did not breathe out to empty
lungs before inhalation

Dose compromised after
preparation due to shaking
or tipping

Did not put device in mouth
and seal lips around mouth
piece

Did not remove cap

Asthma symptom conftrol improved < — — — —

Inhaler device

Turbohaler - Symbicort™

Diskus - Seretide™

Turbohaler - Symbicort™

Diskus - Seretide™

Turbohaler - Symbicort™

Turbohaler - Symbicort™

Turbohaler - Symbicort™

Ref: no error

_D_
_l_

_D_

_D_
+
_D_
—B—

=
LJ
L

Y
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Y

\ 4

m ]

I I
0.3 0.5

I
0.8

1.0 1.3

I
2.0

I
5.0

Y

_____ » Asthma symptom control reduced

Adjusted OR (95% Cl) n (%)

1.30 (1.09-1.54) 666 (32.1)
1.30 (1.08-1.57)

1.62 (1.23-2.14) 317 (38.4)
1.56 (1.17-2.07)

1.20 (1.00-1.45) 544 (26.2)
1.07 (0.88-1.30)

1.27 (0.95-1.70) 268 (32.4)
1.34 (0.99-1.80)

2.00 (1.27-3.16) 71 (3.4)
2.07 (1.26-3.40)

1.94 (1.13-13.85) 44 (2.1)
1.73 (0.99-14.62)

3.92 (1.20-12.90) 9(0.4)

3.98 (1.16-13.70)

|:| Adjusted for all errors in figure

- Adjusted for all errors in figure + patient factors*

Price et al. JACI pract. 2017;5(4):1071-1081



Inhaler errors

Insufficient inspiratory
effort

Did not breathe out to empty
lungs before inhalation

Dose compromised after
preparation due to shaking
or tipping

Did not put device in mouth
and seal lips around mouth
piece

Did not remove cap

Inhaler device

Diskus - Seretide™

Diskus - Seretide™

Ref: no error

Turbohaler - Symbicort™ —
B
——
——
Turbohaler - Symbicort™ -1+
— R
_E]_
—
Turbohaler - Symbicort™ D
i
=
Turbohaler - Symbicort™ LI
B
Turbohaler - Symbicort™ {—"—
B >
Less exacerbations *——=—== | ———=—== More exacerbations
[ I I I I 1
0.3 0.5 08 1.0 1.3 20 5.0

Adjusted RR (95% Cl)

1.33 (1.07-1.64)
1.29 (1.04-1.60)

1.40 (1.07-1.82)
1.55 (1.17-2.07)

1.17 (0.94-1.45)

1.07 (0.86-1.33)
0.96 (0.72-1.27)
0.94 (0.71-1.24)

1.82 (1.16-2.85)
1.97 (1.28-3.05)

2.90 (1.84-4.60)
2.60 (1.77-3.83)

3.28 (1.52-7.07)
2.83 (1.10-7.29)

n (%)

666 (32.1)

317 (38.4)

544 (26.2)

268 (32.4)

71 (3.4)

44 (2.1)

9 (0.4)

D Adjusted for all errors in figure

. Adjusted for all errors in figure + patient factors*

Price et al. JACI pract. 2017;5(4):1071-1081
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all comparisons p<.05 Tommelein et al. BrJ Clin Pharmacol 2014,;77:756-66




cbH s W= LHAt THRCl CH

Kir
il g

{10

s SOl
=71 Ar82l o5 F

x| 20| 3 LI B

B0
Kil

=
K0

}

ml

oK

B EERTT

= 0{3] 7Hjo] C}E2 597
- = Hd3 I

. 0 s
o|Atof| thst = 2HF

= H&

|

K

s

=

ﬂm

o[z



s

XIS
= =t

| CHY TI=

gl0

1= LHadt TH

= A
g

i =4
) .I~ /

[ M LZ2| St

L =
o O

= X|57} 7t

= S0l 7Of

FOj| A2

N L
O -

» ZHO M S| Sf S THALLE

o

il



= uls

o o
7c:>||7|'||?'6tE

e
]

—
—

Xl
=

M= AtEoHA]

=

| CHY TI=

20
27

=
*

1= LHadt TH

MICH=Z Al
AH(70~80%)7t &

.

=

=
Y712l AEEE MUZE 20X X5}

. ZY

ol

&

2| X R X2 20t TFSA

1ol 2

11

=H Hd

L

27 AMEL MEE =82 2~3

o~
=
=]

o

il



2cleoabe i B |
,.;“:" "{ l‘ﬁ' ,-.é) [|j’fr-"\-l mf;;ﬂ] ]
i ¥ ?-‘ g .

o i

R
e

f= LHTt THRIO| CHa TIEEE uS

SRl YEN 25

!;[

-

[y

« Corticosteroid(AXH 20| E

 Inhaled corticosteroid: ICS, SYAHR0|E

« Bronchodilator(”7| 2 X| 2 & K)

* Inhaled bronchodilator: S ¢ 7| 2tX|ZHEHA|
e Duration Z-&A|Zt

- Short-acting (SA, £87°d): 3-6 A|Zt

- Long-acting (LA, X|Z5-d): 12 A|Zt O] 4

« Ultra-long-acting: 24 A|Zt O| 4
 Mechanism 7|™

- Beta2-agonist (BA, HIEI2EHE X))

 Muscarinic antagonist (MA, £2721 42|, 2 FAFF2IA|) = anti-cholinergic (AC,



« Inhaled corticosteroids (ICS, SAH Z0|E) > HAlal

« Long acting beta2-agonists (LABA, X| % 8H|EI2%FE X)) > COPDEt
« Long acting anti-muscarinics (LAMA, X|&/daE2A|) > cOPD, MA/(1CSZEE =0 =7

« Short acting beta2-agonists (SABA, &= AH|EI22H2 ) > COPD, M4

. BHH > M5

ICS-LABA (=ICS+LABA) combinations > ™Al COPD

LABA+LAMA combinations > COPDEt

ICS-LABA-LAMA (=LABA+LAMA+ICS) combinations > &l COPD

ICS-LAMA £ XM= AlS0 8l



Fluticasone
propionate

Fluticasone
furoate

Budesonide

Ciclesonide

Flixotide® |
Arnuity®

Pulmicort® =

i
m—

Alvesco® L

|

bid

qd L= bid

Asthma

Asthma

Asthma

Asthma

ot

s

ot

1%

tot



Bronchodilator

(SABA, LABA or LAMA)

Brand-name

e &4 7| &X|=EH TH=EHA

Salbutamol
(Albuterol)

Indacaterol

Tiotropium

Umeclidinium

Aclidinium

Rapid

Rapid

Slow

Rapid

Rapid

Short
(SA)

Ultra-long (24
hr, LA)

Long
(24 hr, LA)

Long
(24 hr, LA)

Long
(24 hr, LA)

Beta-agonist (BA)

Beta-agonist (BA)

Muscarinic
antagonist (MA)

Muscarinic
antagonist (MA)

Muscarinic
antagonist (MA)

Ventolin® J

Onbrez®

Spiriva®

Incruse®

Eklira®

Inhaler
type
Asthma
MDI PRN " COPD
DPI qd COPD
COPD,
D;l/”or qd Asthma
(add-on)
DPI qd COPD
DPI bid COPD

+

COPD TZX|H, CotZH 8l s 57|5te



SYH 928 84 ICS-LABA S|

Inhaler

Long Fluticasone . 1 ® DPI : Asthma

Salmeterol Slow (LA) e — Seretide or MDI Bid " COPD

: : Long Fluticasone ® Asthma

Vilanterol Rapid (24 hr. LA) £ iroate Relvar DPI qd " COPD

: Long : . ® DPI Bid Asthma

Formoterol ~ Rapid (LA) Budesonide Symbicort or MDI /MART " COPD

: Long ® Bid Asthma

Formoterol Rapid (LA) Beclomethasone Foster MDI IMART " COPD

Long Fluticasone ® . B , Asthma

Salmeterol Slow (LA) e — Fluterol L .-«..'E’!& L DPI Bid " COPD

Indacaterol Rapid e Mometasone Atectura® 3] DPI qd Asthma
(24 hr, LA)

+

COPD TI=ZX[H, CliotZ= 8l = 57|



Vilanterol

Indacaterol

Formoterol

Olodaterol

Rapid

Rapid

Rapid

Duration

Ultra-long
(24 hr, LA)

Ultra-long
(24 hr, LA)

Long
(LA)

Ultra-long
(24 hr, LA)

29 2. | ABA+LAMA 28|

Umeclidinium

Glycopyrronium

Aclidinium

Tiotropium

Rapid

Rapid

Rapid

slow

Duration

Long
(LA)

Long
(LA)

Long
(LA)

Long
(LA)

Inhaler
Brand-name T
Anoro® DPI qd
Xoterna® DPI qd
. N - :
Duaklir® & 2 DPI bid
P
2
Vahelva® ‘ MDI qd

=

COPD TI=ZX|H, CotZH

COPD

COPD

COPD

COPD

! =
* 2=

+



SYUN =2 8H: ICS-LABA-LAMA S X

B IS N P R T e

Budesonide Formoterol Glycopyrronium

Breztri® A | MDI bid COPD
160 ug 7.2 ug 5.0 yg ?
Fluticasone furoate Vilanterol Umeclidinium
Trelegy® = DPI qd Asctg?[?
100 or 200 pg 25 ug 62.5 ug @ ’
Beclomethasone  Formoterol Glycopyrronium 3
LR Trimbow® 5 (oll\'/I[?Ftl) bid Asctgg]g
100 ug 6 ug 12.5 g '
Mometasone Indacaterol  Glycopyrronium
Enerzair® e MDI qd Asthma
80 or 160 ug 150 ug 50 ug
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(Metered Dose Inhaler, MDI)

https://x.com/AsthmaFndation/status/1276705581756305410

(Dry Powder Inhaler, DPI)

(Soft Mist Inhaler)
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TABLE 5 | Frequencies of Errors in Studies Reporting
Data for All Steps

>~

Step Percentage 95% CI
MDI and BAMDI
(n = 56 groups)
Preparation 22 18-26
Full expiration 42 38-46
Coordination 34 29-39
(inspire and actuate)
Slow deep inspiration 41 37-44
Breath-hold 41 38-45
DPI (n = 52 groups)
Preparation 25 21-30
Full expiration 45 40-51
Lips on mouthpiece 8 6-11
Brisk, accelerated 16 13-20
deep inspiration
Breath-hold 35 31-39

w NR
oy

= X

L—

O
/

of == =7

| OFALZ]

Inhale
SLOW

and
STEADY

Sanchis et al. CHEST 2016; 150(2):394-406
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Lung volume (% pred TLC)

140

120 -

100 —

80 —
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20 —

Lung Volumes in COPD
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ompact Air)

BE|=dg | SHC|He
(Breezhaler) | (handihaler)
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https://www.drugs.com/cg/how-to-use-a-metered-dose-inhaler-and-a-spacer.html

Inhaler with Spacer (Adult)
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Basic Principles for Appropriate Inhalation Device Choice

Table 4.5

Availability of the drug in the device

Patients’ beliefs, satisfaction with current and previous devices and preferences need to be
assessed and considered

The number of different device types should be minimized for each patient. Ideally, only one
device type should be used

Device type should not be switched in the absence of clinical justification nor without proper
information, education and medical follow-up

Shared decision making is the most appropriate strategy for inhalation device choice
Patient’s cognition, dexterity and strength must be taken into account

Patient’s ability to perform the correct specific inhalation manoeuvre for the device must be
assessed:

Dry powder inhalers are appropriate only if the patient can make a forceful eep inhalation.
Check visually that the patient can inhale forcefully through the device - i re is doubt assess
objectively or chose alternative device Q-

Metered-dose inhalers and, to a lesser extent, soft mist inhalers rifﬂe coordination between
device triggering and inhalation and patients need to be able t orm a slow and deep
inhalation. Check visually that the patient can inhale slowly aqd deeply from the device - if there
is doubt consider adding a spacer/ VHC or chose alternatj evice

For patients unable to use an MDI (with or without s;ﬁ@'/VHC), SMI or DPI a nebulizer should
be considered A,

Other factors to consider include size, poﬂabili%@%

Smart inhalers may be useful if there are isw@ ith adherence/persistence or inhalation
technique (for devices that can check it) ¢

Physicians should prescribe only devi@‘hey (and the other members of the caring team) know

how to use &((/Q"
R\

Availability of the drug in the device.
Ideally, only one device type should be used.

Cognition, dexterity and strength must be take
into account.

Patient’s ability to perform the correct specific
inhalation maneuver for the device must be
assessed.

Physicians should prescribe only devices they
known how to use.




Inspiratory effort (kPa)
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= X

Peak inspiratory flow rate (PIFR) =

Ask the patient to breathe out comfortably and lift their chin up before trying each of the following
inhalation manoeuvres:'™

SLOW and STEADY—can the patient take a slow, steady breath in over 3-5 seconds?
QUICK and DEEP—can the patient take a quick deep breath in within 2-3 seconds?

Can perform If unsure after observing the patient, consider the use =~ Can perform

SLOW and of training devices to assess inspiratory abilityZ°! QUICK and
STEADY~# | DEEP-*
Consider a pMDI,

SMlI, or BAI Consider a DPI

Usmani et al.
www.guidelines.co.uk (2020 Sep)



Peak inspiratory flow rate (PIFR) &
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Suboptimal PIFR 2tAt=
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Can and will do

Who can (not)/will (not) do

(n=1389)
13% ——
A Can, but will not do
16%
Can, but

will not do

1%
Can and
will do

Cannot do

Typical Maximal

PIFR PIFR

Kocks et al. NPJ Prim Care Respir Med. 2022;32(1):18




Cognition
Dexterity
Strength

Size
Portability
Cost

Patient’s preference
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Take home message
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