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Objectivos

Caracterizar os principais dispositivos de
administracao dos BDs inalados.

¥ Caracterizar o procedimento da administracao dos
BDs inalados de acordo com o dispositivo utilizado.

-@ Caracterizar as respostas funcionais aos BDs.
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Tipos de inaladores

» Inaladores pressurizados doseaveis
(metered-dose inhalers — MDIs);

» Inaladores de po seco (dry powder inhalers -
DPIs);

» Nebulizadores.
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Utilizacao dos BD’s inalados

Resultados de Pestro et al (1994) e van
Beerendonk et al (1998):

» Doentes julgavam cumprir as instrucoes mas
aproximadamente 37% nao o fazia.

» Relativamente aos MDIs, aproximadamente 90%
nao usava correctamente (coordenacao “mao -
pulmao”).

HBD - 2011



O problema...

» “Pareco uma idiota?”

» “E para 1r para o pesco¢o”



» Mais problemas?
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Principios da Inaloterapia

» Objectivo: deposicao da dose nas vias aereas

Inferiores
Nasal cavity /‘7” 2% /P::m"ynx
| Qropharynx
i o Laryngopharynx » )
upper Larynx Fraccao nominal
respiratory — -~ Trachea

freict Left and right

| iy Fraccdo gerada

Fraccao inalada

Bronchioles f

‘l Fraccao depositada
e

://www.ehs.net/2235/pdf/respant.pdf
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Deposicao pulmonar — particulas 1 a 5um

Saudavel
Volume corrente

Saudavel
Inalacédo rapida

Saudavel

Volume corrente
Expiracao forcada

DPCO grave
Volume corrente
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MDI’s

Inaladores pressurizados doseaveis ou Aerossois dose-
calibrada

Dosador de aerosol

Aerosol

Vilvula dosador

i -
Cimara de expansio l
Parte do Bocal

Figura 4
Fepresentacdo esquemanca do dosader de aerossol conectado a uma das
camaras de expansdo

Silva et al, 2001
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» Contentor metalico pressurizado com valvula

» Mistura propelente e farmaco (liqguido em solugao,
suspensao ou solido) + surfactantes
e solventes

» AGITAR AGITAR AGITAR AGITAR AGITAR ...
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Procedimento

» Retirar proteccao bucal

» Agitar o inalador

» Segurar na vertical

» Expirar (VR)

» Colocar o inalador entre os labios

» Pressionar o contentor e inspirar devagar,
orofundamente (< 60I/seQ)

» Pausa inspiratoria - 5 a 10 segundos
» Expirar (aguardar 1 a 2 min entre inalacoes)
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» Maximal bronchodilation or enhanced particle
delivery to the lower respiratory tract or both have
been shown to occur at inspiratory flow rates of 18
to 64 L/min, as compared with rates ranging from
80 to 192L/min

Hampson & Mueller, 1994
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Open Mouth Using & Closed Mouth
Technique Spacer Technique

http://www.drugs.com/cg/how-to-use-a-metered-dose-inhaler-discharge-care.html



Vantagens

» Pequenos

» Faceis de transportar
» Economicos (?!)

» Utilizacao rapida

» Risco reduzido de
contaminagao

» Multidose

Desvantagens

Dificil administracao / coordenacao
Técnica correcta € fundamental
Elevada deposicao orofaringe (>80%)

Aumento efeitos secundarios e
reducao efeitos terapéuticos

Utilizac&o em criangas ¢/ cam.
expansoras

Efeito propelente-frio (cold-freon)

Indicacao de doses disponiveis
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Erros frequentes

» Timing
Pressionar antes da inspiracao
Pressionar no final da inspiracao
Pressionar durante a expiracao
Pressionar e parar a inalacao (deglutir ou reter na boca)

Pressionar varias vezes durante a inalacao
» Inalacéo

Inalacdo Rapida

Inalacao nasal
» Outros

Auséncia de pausa respiratoria

Nao retirar a proteccao

N&o colocar entre os labios

Nao agitar e nao segurar na vertical

Menos 30 segundos entre aplicacdes (1min)
N&o expirar até VR
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Medscapee

www.medscape.com
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Brock et al, ] Am Pharm Assoc, 2002.

Source: J Am Pharm Assoc ® 2002 American Pharmaceutical Asscciatio
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Respimat

Repeat steps 4, 5 and 6 until a cloud is
visible.

tIITIES to er
for use.
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ApoOs as 120 inalacdes
(60 doses terapéuticas)
0 mecanismo fecha

Mais de 3 meses apos
preparacao - Lixo
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What if...

What if...

Reason

What to do

I can't turm the basa
easily.

a) The SPIRIVA
RESPIMAT inhaler
is already prepared
and ready to use,

by The SPIRDA
RESPIMAT inhalar
is locked after
&0 purrs
20 madicinal
doses),

a) The SPIRNA
RESPIMAT inhaler

can be usad as it is.

b Prepare and use
your new SPIRIVA
RESPIMAT inhaler.

Ican't pressthe dose

The clear base has

Tum the clear base

raleasa button. not bean turnead. untilit clicks.
thalf a turm)
The clear base The clear base was Prepare the SPIRIVA

springs back after
I hawve tumed it.

not turned tar
anough.

RESPIMAT inhaler tior
use by turning the
clear base until it
clicks. chalta turn)

I can tumn the clear

base past the point
whara it clicks.

Eithar the dosa
release button has
been pressed, or the
clear base has bean
turmed too Tar.

With the green cap
closad, turn the basa
untilit clicks.

thalf a turm)
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DPI’s - Inaladores de po seco

» PO em capsulas ou blisters (unidose) ou em contentores
» Energia “humana” - débitos inspiratorios 30 a 60I/min
» Inspiracéo rapida - mobilizacao turbulenta farmaco

- pontos impacto internos dispositivo
- distribuicao respiravel particulas
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Deposicao dependente do débito inspiratorio:

necessarios para desagregar aglomerados do farmaco -
turbuléncia e impacto mecanico (contraste MDI)

Exemplo: Turbohaler® de 1mm para <5um

» Deposicao extra-pulmonar potencial
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Efeito do debito inspiratdrio na eficacia
do BD

(I/min) debito rapido Reducéo eficacia
optimo
Rotahaler > 60 <30

Turbohaler 30 a60 < 30

Pedersen et al, 1990
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Vantagens Desvantagens

» Faceis de utilizar » Débito inspiratorio rapido
» Activados pela inspiragéo | » Custos consideraveis

» Pausa inspiratéria curta | » Risco de contaminagao

» Pequenos e portateis » Higroscopicidade (humidade implica
reducéo dose respiravel)

» Criancas com > 4/5 anos
» Alguns farmacos s6 em dispositivos

» Sem CFC / HFC unidose ou multidose

» Preferéncia uni ou
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Erros / dificuldades mais frequentes

Nao activar o sistema
Perda do po antes da inalacao
Expiracao para o dispositivo (importancia pausa)

Débitos inspiratorios insuficientes

Conservacao dos aparelhos (humidade e limpeza)
Repetir doses - “auséncia de provas”

Utilizacao dispositivos vazios
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Desenrosque a tampa e retire-a. Segure o Turbehaler na posigdo vertical com a base
rotativa vermelha na parte inferior. Para carregar
o Turbohaler com uma dese, rode a base rotativa
vermelha num sentido até ao limite. Em seguida,
rode a base no outro sentido oposto até ao limite.
Ira ouvir um clique. O Turbohaler esta agora
carregado e pronte a utilizar

Coloque o bucal entre os dentes. Aperte os labios.
Inspire forte e profundamente pela boca.

Segure o Turbohaler afastado da boca.
Expire suavemente.
Retenha a respiragéo por uns instantes.

Nio expire através do seu Turbohaler.
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Retire o Turbohaler da boca.
Expire suavemente.

Se precisa de tomar uma segunda inalagao, repita

os passos 2 a 5. Caso contrario, volte a colocar a

tampa, mantendo-a bem fechada. Bocheche com
agua apos a inalagao e deite fora a agua.
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Taking SPIRIVA requires four main steps:

1. OPEN the HandiHaler device and the blister

2. INSERT the SPIRIVA capsule

3. PRESS the green piercing button

4, INHALE the medication

./ /www.spiriva.com/resources/images/hcp/about/dosage-steps.gif
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http://www.spiriva.com/consumer/taking-
spiriva/how-to-take-spiriva.|sp
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Quem nao tem cao...

» Traqueia com 15 cm comprimento e 21mm O...
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B2-Agonists and Anticholinergic Agents for COPD -
Summary of Results:

» In the outpatient management of COPD patients with [32-
aﬂonlst and anticholinergic agents, the available evidence
shows no differences in pulmonary function responses
between delivery devices (quality of evidence: good).

» Increases in heart rate were greater after the administration of
albuterol by nebulizer than after administration by MDI
(quality of evidence: good).

Recommendations:

» For the treatment of COPD in the outpatient setting, the
MDI, with or without spacer/holding chamber, the
nebulizer, and the DPI are all appropriate for the delivery
of inhaled B2-agonist and anticholinergic agents. Quality
of evidence: good; net benefit: substantial; strength of
recommendation: A.

Dolovich et al, CHEST , 2005 vol. 127 no. 1 335-371
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Device Selection, the following questions should be considered:
» In what devices is the desired drug available?

» What device is the patient likely to be able to use properly, given the
patient’s age and the clinical setting?

» For which device and drug combination is reimbursement available?
» Which devices are the least costly?

» Can all types of inhaled asthma/COPD drugs that are prescribed for the
patient (eqg, short-acting B-agonist, corticosteroid, anticholinergic, and long-
acting 3-agonist) be delivered with the same type of device (eg, nebulizer,
manually actuated MDI, MDI with spacer/holdlngj chamber, or breath-actuated
device [ie, automatically activated MDI or DPI])? Using the same type of
device for all inhaled drugs may facilitate patient teaching and decrease
%hehchance for confusion among devices that require different inhalation

echniques.

» Which devices are the most convenient for the patient, family (outpatient
use), or medical staff (acute care setting) to use, given the time required for
drug administration and device cleaning, and the portability of the device?

» How durable is the device?
» Does the patient or clinician have any specific device preferences?

Dolovich et al, CHEST , 2005 vol. 127 no. 1 335-371
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ATS/ERS COPD STANDARDS

» Patient education

- Check inhalation technique

- Consider use of spacer devices
» Bronchodilators

- Short-acting b2-agonist and/or ipratropium MDI
with spacer or hand-held nebuliser as needed

- Consider adding long-acting bronchodilator if
patient Is not using one

Celli et al, 2004
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GOLD

» Terapéutica inalatoria € fundamental

» A escolha entre tipos de BD depende da sua
disponibilidade e da resposta do doente (alivio dos
sintomas e efeitos colaterals)...mas nao so

Rodriguez-Roisin et al, 2004
http://www.goldcopd.com
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repeticao e pratica...
educacao continua
doentes / familias

profissionais saude

p—



Quem ensina?

Todos!
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Resposta ao broncodilatador

» (% valor inicial)

FEV1 post-BD - FEV1 pre-BD
FEV1 pre-BD
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NN Summary of the procedures relating to
bronchodilator response

Procedures suggested to minimize diffeences within and betwesn laborsiones
Azzsas lung fundtion at haselne
Adminiater salutamal in dour separale doses of 100 ug Swough & spacer
Re-z33233 lung funciion afier 15 min. i you wani fo 233833 the polential
benetis of & different bonchodiator, wae the same doss and Te same
roude 23 used in clinical pracice. The walt fme may bs increassd for
gome bmnchodiatons
An incresse im FEVI andfor PVC 2 12% of conirol and 2200 ml consftules a
poaifve bonchodiator responss
In the amence of 2 significant imreaae im FEVY and/for PV, an improvement
in lung function parameters within the idal breathing range, such as
increased partial fiows and decreass of lung hypednflation, may explain &
decmasze in dyspnosa
The lack of 2 bmnchodiatior responss in e lebomiony doss not preciude a
chinical regponse © bronchodilsior fierapy

FEVY: torced expimiony volume in one sscond; PVC: fomed wital capaciy.

ATS/ERS, 2005
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