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=*Introduction

"Inhaler technique

=Age-appropriate administration practices

="Workshop




Types of inhalers

*Metered dose inhaler (MDIs) +/- spacer
o-Berodual®, Ventolin®, Seretide evohaler®

"Dry powder inhaler (DPlIs)
oSeretide accuhaler®, Symbicort®

=Soft mist inhalers (SMls)
oSpiriva Respimat®, Spiolto Respimat®

*Nebulizers



Particle deposition in lung

"|Inertial Impaction
o Particle larger than 5-10 um

o Upper respiratory tract regions (near the bronchial
area)

=Gravitational Sedimentation
o Particle ranging from 1-8 um
o Small airways and alveolar regions of the lungs

=Brownian Diffusion
o Particle smaller than 0.5 um
o =the random motion of particles

FERNANDEZ TENA A, CASAN CLARA P. ARCH BRONCONEUMOL. 2012 JUL;48(7):240-6.
MORAWSKA L, BUONANNO G. NAT REV PHYS. 2021;3(5):300-301.
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INABALASTUABDWNIIN MDI with spacer
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® Facemask

Take 5-6 de=p and slow braaths
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2. Spacer with facemask
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1. Spacer
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INABALALAWADWATIN SMI (Respimat)

Prepare for first use Dailyuse (TOP)

Remove clear base

* Keepthe cap closed.

* Press the safety catch while firmby
pulling off the clear base with your
other hand.

Insert cartridge
= Insert the narrow end of the cartridge
2 Imto the inhaler.
» Place the irhaber on a firm surface and
push down firmly until It smaps into
place,

Replace clear base
» Puf the clear base back into place uniil

it clicks.

= [f the clear base doesn't click, push
dewn firmly against a firm surface (see
step 2).

Turn

« Eeep the cap closed,
= TURM the clear base in the direction of the

arrows on the label until ivclicks (half a twrn).

Turm
* Heepthe cap closed.
4 = Turn the clear base in the direction of
the arrows on the label wntil it clicks
(half a turn).

Oren

= DPEM the cap uniil it snaps fully open,

Open
* Open the cap until it snaps fully open.

Press
+ Press the dose-release button,
* Close the cap.
+ Repeat steps 4=6 until a cloud is visible.
= fftera cloud ks visible, repeat steps 4-6
thiee mone limes.

i

Press

= Breathe out slowly and fully,

o Cloge your lips around the mouthplecs
withaut covering the air vents,

+ While taking a slow. deep breath through
your mauth, PRESS the dose-release button
and continwe to breathe in.

* Hold your breath for 10 seconds or for a5
lamg as comfortable.

» Repeat Turn, Open, Press (TOP) for a total of
2 puffs.

v Dose counter
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INABALALAWADWATIN SMI (Respimat)
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Inhaler errors and COPD exacerbations

Inhaler errors in MDI - Seretide™ Ref: no error Adjusted RR (95% Cl) n (%) Inhaler errors Inhaler device Adjusted RR (95% Cl) n (%)
Lack of device knowledge, or; — Iy 0.91(0.62-1.34) 257 (34.7) Insufficient nspiratory Turbohaler - Symbicort™
incorrect second dose effort
R { .64-1.39
preparation, timing or inhalation 0.94(0.84-1.39)
Dis - Seokde= S
Did not have head tilted such that —T10— 1.25(0.84-1.87) 259 (34.1) I
chin is slightly upwards ]
R 1.17 (0.78:1.75) Did not breathe out to empty  Turbohaler - Symbicort™
lungs before inhalation
Did not breathe out to empty lungs — 1.11 (0.76-1.63) 193 (254) Dlskus - Sorotce™
before inhalation
—i— 1.05 (0.71-1.54)
Dose compromised after  Turbohaler - Symbicort™ —{—
Actuation did not correspond Sishpe 1.29(0.9 ormmﬂpping due to shaking 2
with inhalation, actuation |
i —— 1.38(0.9
before inhalation D
Did not put device in mouth  Turbohaler - Symbicort™
and seal lps around mouth .
Exhaled into the inhaler or did not —— 1.09 (0.7 plece
hold inhaler upright 1.04 (0.6 Ser(‘(i(l(;:oﬁﬁ(iuhaler”
Did not remove cap Turbohaler - Symbicort™ > e
120 metered 25 > e
T 250 .
Less exacerbations *====| =====" More exacerbations |
r | | | | | Less exacerbations ¢ ====|=====" More exacerbations
| I T T T T ]

0.3 0.5 08 10 13 20 5.0

03 05 08 10 13 20 50

FIGURE 4. Association between inhaler errors (for MDI) and rate of exacerbations. BM/, Body mass index; Ref, reference group in Poisson

. . . _ o FIGURE 3. Association between inhaler errors (for DPIs) and rate of exacerbations. BM/, Body mass index; Ref, reference group in Poisson
regression. *Patient factors used to adjust were age, sex, smoking status, BMI, rhinitis, and paracetamol use.

regression. *Patient factors used to adjust were age, sex, smoking status, BMI, rhinitis, and paracetamol use.

PRICE DB, ET AL. J ALLERGY CLIN IMMUNOL PRACT. 2017 JUL-AUG;5(4):1071-1081.E9.




MDI vs DPI vs SMI g B
I N R

Formulation Drug suspended or dissolved in  Drug/lactose blend, drug alone, = Aqueous solution or
propellant (with surfactant and  Drug/excipient particles suspension
cosolvent)

Metering system Metering valve and reservoir Capsules, blisters, multi-dose Reservoirs

blister packs, reservoirs

Propellant HFA or CFC No No
Temperature/humid Low Yes No

ity dependent

Lung deposition 8-53% 20% 39.2-67%
MMDA 1.22 -8 um 1.8-4.8 um 3.7 um

Inspiratory flow rate 20 L/min 30->100 L/min Independent

BALOIRA A, ET AL. INT J CHRON OBSTRUCT PULMON DIS. 2021 APR 19;16:1021-1033.
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AEROSOL THERAPY FOR CRITICAL ILL CHILDREN, NEW INSIGHT IN PEDIATRIC CRITICAL CARE 2003
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Pediatric patients

R ) ( Smaller f'limrays and obligate nose Limited clinical ldEIT.EI in ( Blteathing patterns in
sSuccessful inhaler use E Ry et b e <t 2 i ase por k3 e
E requiring a facemask y of bodyweight actuation J
© CO O rd I n at I O n E ~ Difficulties mastering complex . ™
.g steps rl?qluiredl for eﬁectn.re aerosol ﬁ[:jnla:::ifo:;ergtiu::ﬁ
o Technical properties of the R e cperso some deviess
=
| n h a I at | O n d eV| Ce 5 [ May have sufficient hand-brea;hb'ﬁrtgi:iﬁm ,:ﬂ::?; 5:: ;f:diﬂgé :;i:rmeztterc but not have the cognitive ]
o Ability of the child to performa —— pare P
. . @ 4 years years vears years
correct inhalation maneuver .3
H H 3| r ; ~ ) ) )
with the device | [ e, Nobutzer gDl or | otz ool it v,
2| | “acemask oMDI (ot 5 yoars) or S abazer —
_§ L
sSpacers are commonly used |3 oo _ |
in children to reduce the need |7 | ot e -

[

for aCtuation a nd breath i ng [ Variables influencing choice of device in pediatric patients ]
coordination oz ) (Easootwse ) [ Acceptabitty by e famiy )

availability availability [

Cost ] [ Patient cooperation ]

Usmani OS. Choosing The Right Inhaler For Your Asthma Or COPD Patient. Ther Clin Risk Manag. 2019 Mar 14;15:461-472.




Drug deposition in young child
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Diblasi RM. Clinical controversies in aerosol therapy for infants and children. Respir care. 2015 jun;60(6):894-914; discuss ion 914-6.



Elderly patients

[} CO m m O n p hys i Ca I C h a I Ie nges [ Cognitive impairment and dementia ] [ Increased number of critical errors J
© DiffiCUIty manipUIa:ting the d.eVice § Wmseninghypoxiaurhypercagnia ) [Lnssofphysicalhandandﬁngﬂrmusﬂe}
.due tq prObIemS Wlth .de.)(t.eﬂty’ . gg kfromCDF'DurCGPDexanerbatlnns ) strength
including osteoarthritis, joint pain, - H——— —
Stro ke' a nd m uscle Wea kness E \ Pamlnsonsaﬁ::sewzrkgmpllmtnm [ Arthritis or joint pain J
> Difficulty connecting a pMDI to a R remrmperm—pry (S
of side effects accompanying medication regimens

spacer and an inability to achieve a
firm seal around the mouthpiece
when using inhalers alone or with a .

Spacer ’iié' 4. Educational 5. Therapeutic

. . . 3 oo 1| el [ Dt
="patients with cognitive HENCT 0 T R [ e
impairment, facial weakness, or Il B Bl e s
who are missing teeth 5 e e N SR

Usmani OS. Choosing The Right Inhaler For Your Asthma Or COPD Patient. Ther Clin Risk Manag. 2019 Mar 14;15:461-472.



INHALER TECHNIQUE ERRORS vs. AGE
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FIGURE 2 Graphical representation of percentage of participants performing inhaler technique errors
according to age.

Barbara S, Kritikos V, Bosnic-anticevich S. Inhaler Technique: Does Age Matter? A Systematic Review. Eur Respir Rev. 2017 Dec
6;26(146):170055.




Potential disadvantages and device
suitability for older people

Inhaler  Disadvantages Older people with poor conditions of
Cognitive Eyesight/hearing Hand  Coordination
strength

oMDI Not breath actuated; needs hand strength; contains propellants X / XX

oMDIwith  Hard to prepare correctly; contains propellants; needs hand strength for actuation; less portable; not ( ]

spacer  breath actuated; adds cost

DPl Requires a minimum inspiratory flow some are relatively complicated to use; most are sensitiveto ~~ x ! pd
storage RH; requires sufficient inspiratory effort to generate the air flow; relatively expensive

Nebulizer  Not convenient to prepare; ustall requires external energy source; treatment time islong; needsdaily 7~/ (i
Cleaning; newer ones are expensive

Ml Not breath actuated:; needs hand strength; expensive; limited product range available X ( x ]




Workshop time!!!
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The best aerosol device position for effective aerosol drug delivery
in the critically ill mechanically ventilated patients is the:

iratory /" /
il"nb !/ Y-piece Position after

é the Y-piece
&7




Ml Inspiratory line
v Spacer chambir

Expiratary line







msly SMI with Ventilator







"Evaluate the following factors

o Patient-related factors: Patient
preference, taste and feel, convenience
of aerosol generator, patient ability to
use of device and mobility of the
device

> Device-related factors: Ease of use and
maintenance, cost and reimbursement
durability of the device

=Periodically assess patient ability
and willingness to use the device

ARI A, ET AL. EXPERT REV RESPIR MED. 2011 AUG;5(4):561-72.



Strategies to ensure effective use of
inhaler devices

Choose
(i) Choose the most appropriate inhaler device for the patient before prescribing. Consider the medication options, the available devices,
patient skills, and cost
(ii) If different options are available, encourage the patient to participate in the choice
(iii) For pMDIs, use of a spacer improves delivery and (with ICS) reduces the potential for side effects
(iv) Ensure that there are no physical barriers, for example, arthritis, that limit the use of the inhaler
(v) Avoid use of multiple different inhaler types where possible, to avoid confusion

Check
(vi) Check inhaler technique at every opportunity
(vii) Ask the patient to show you how they use their inhaler (do not just ask if they know how to use it)
(viii) Identify any errors using a device-specific checklist

Correct
(ix) Show the patient how to use the device correctly with a physical demonstration, for example, using a placebo inhaler
(x) Check technique again, paying attention to problematic steps. You may need to repeat this process 2-3 times
(xi) Only consider an alternative device if the patient cannot use the inhaler correctly after several repeats of training
(xii) Recheck inhaler technique frequently. After initial training, errors often recur within 4-6 weeks

Confirm
(xiii) Clinicians should be able to demonstrate correct technique for each of the inhalers they prescribe
(xiv) Pharmacists and nurses can provide highly effective inhaler skills training
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