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Essential roles of pharmacist

1. Education; Disease and management.

2. Product selection base on patient (ambulatory and
acute care)

3. Assessment drug therapg,I dentify, Resolve and

Prevent drug therapy problems.
4, To encourage patients to seek appropriate treatment.

5. Smoking cessation.




1.Education: Disease and management




Asthma Diagnosis

*History and patterns of symptoms
Physical examination

'Measurements of lung function




S 1t Asthma?

'Recurrent episodes of wheezing

'Troublesome cough at night

sCough or wheeze after exercise

sCough, Wheeze or chest tightness after exposure to airnorne
allergens or pollutants

«Colds “go to the chest™ or take more than 10 days to clear
sSymptoms respond to anti-astnma therapy




=Levels of Asthma Control: GINA 2010

ASTER

Figure 2. LEVELS OF ASTHMA CONTROL

A. Assessment of current clinical contrloreferably over 4 weeks

Characteristic

Controlled
(All of the following)

Partly Controlled
(Any measure present)

Uncontrolled

Daytime symptoms

None (twice or
less/week)

More than twice/week

Limitation of activities

MNone

Any

Nocturnal
symptoms/awakening

MNone

Any

Meed for reliever/
rescue treatment

MNone (twice or
less/week)

More than twice/week

Lung function (PEF or
FEV)T

MNormal

=80% predicted or
personal best (if known)

Three or more features of
partly controlled
asthma™t

B. Assessment of Future Risk 2Qisk of exacerbations, instability, rapid decline in lung function, side-effects)

Features that are associated with increased risk of adverse events in the future include:

Poor clinical control, frequent exacerbations in past year”, ever admission to critical care for asthma, low
FEV., exposure to cigarette smoke, high dose medications

* Any exacerbation should prompt review of maintenance treatment to ensure that it is adequate
T By definition, an exacerbation in any week makes that an uncontrolled asthma week
T Without administration of bronchedilator, lung function is not a reliable test for children 5 years and younger




( Step 1

Step 2 Step 3 1 ( Step 4 | ( Step 5
Asthma education
Environmental control
b4
As needed rapid- b :
acting p,-agonist As needed rapid-acting pp-agonist
To Step 3 treatment, To Step 4 treatment,
Select one Select ong select one or more add either
Medium-or high-dose
Low-dose inhaled Low-dose ICS plus ICS plus Iongg-acting Oral glucocorticosteroid
ICS* long-acting B,-agonist B,-agonist (lowest dose)
Controller
options*** Leukotriene Medium-or Leukotriene Anti-IgE
modifier® high-dose ICS modifier treatment

Low-dose ICS plus
leukotriene modifier

Sustained release
theophylline

Low-dose ICS plus
sustained release
theophylline

*1CS = inhaled glucocorticosteroids
**= Receptor antagonist or synthesis inhibitors
*** = Preferred controller options are shown in shaded boxes

Alternative reliever treatments include inhaled anticholinergics, short-acting oral B,-agonists,

some long-acting Bo-agonists, and short-acting theophylline. Reqular dosing with short and
long-acting B2-agonist is not advised unless accompanied by regular use of an inhaled

glucocorticosteroid.




Differentiating allergic rhinitis from other causes

- T e Symptom usually NOT
Symptom suggestive of allergic rhinitis assodated with allergic hinits
! !

2 or more following symptoms for -Unilateral symptoms
>1 hr on most day -nasal obstruction without other

o rhinarh symptoms
-watery anterior rhinorhea _mucopurulent rhinorhea
-sneezing,especially paroxysmal -posterior rhinorrhea (post nasal
-nasal obstruction drip) with thick mucous
nasal pruritus and /or no anterior rhinorrhea
-pain

-recurrent epistaxis

| -anosmia

Classify and assess severity

ARIA = Allergic Rhinitis and its |mpact on Asthma. Refer the patlent rapldly {0 a phyS|C|an

Bousquet et a. J Allergy Clin Immunol. 2001;108 (5 suppl):S147.
Bousquet et al. Allergy. 2002;57:841.

+/- conjunctivitis




Classification of allergic rhinitis

Intermittent symptoms Persistent symptoms

1 <4 days per week I >4 days per week
I Or <4 weeks § And >4 weeks

Mild Moderate/Severe
One or more [tems

I Abnormal sleep

I Normal daily activities, sport I Impairment of daily activities,
leisure sport, leisure

§ Normal work and school ¥ Problems caused at work
or school

I No troublesome symptoms I Troublesome symptoms

I Normal sleep

Bousquet J. Reid J. Weel C.V. et al. Allergic rhinitis management pocket reference 2008. Allergy 2008: 63: 990-996




tepwise approach to management o
allergic rhinitis

INS added to
non-sedating AH
+ decongestant or
Non-sedating AH LTRA
+ decongestant or

Short course of
corticosteroids added to INS,
non-sedating AH
+ decongestant or LTRA

LTRA .
/ Moderate persistent

— . symptoms,
Mild intermittent
symptoms

bothersome
Iinrnunotherany if syrmptorms:
Show inadequate response to therapy
Prolonged
Impact upon HRQoL
Lead to co-morhid conditions

AH, antihistamine; HRQoL, health-related quality of life;

Inadequate response to
therapy, symptoms
impact upon HRQoL,

co-morbidities

Step-tlown
a5 SYMptoms improve:
Reduce number of drugs
Reduce dose
Change therapy

Bousquet J et al. Allergy 2008;63(Suppl 86):8-160.




COPD: Diagnosis

f‘ SVVPTONS EXPOSURE TO RISK
: J FACTORS
ar Tobacco
Occupation
Indoor/outdoor pollution

!

SPIROMETRY
FEVL/FVC < 70%

Global Initiative for Chronic Obstructive Lung Disease, 2009.




Future risks

GOLD 2011 revision

GOLD 4 >2
C
GOLD 3 2
Exacerbations /y
GOLD 2 1
A
GOLD 1
0
MRC 0-1 MRC 2+
CAT<10 CAT 10+

Current symptoms



Future risks

GOLD 2011 revision

GOLD 4 ICS/LABA ICS/LABA >2
or and
LAMA LAMA
GOLD 3 2
Exacerbations /'y
GOLD 2 1
GOLD 1
0
MRC 0-1 MRC 2+
CAT<10 CAT 10+

Current symptoms



2.Product selection base on patient

Factor affecting deposition of aerosols in lung

Physical
Particle diameter
Particle shape
Particle density
Humidity

Temperature

Ventilatory Anatomic
Tidal volume Airway diameter

Inspiratory flow Age
Breath-hold time Disease
Breathing frequency

Nose vs mouth
breathing




Physical property

§ Particle size

SMMAD=Mass median aerodynamic
diameter

§ Temperature
§ Humidity




Nasopharynx uaz Oropharynx

— Nose: >10 .um removed
Mouth: >15 pm removed

| 5-10 pm
(First 6 generations)
< ! 2-5 pum : Oropharynx & Lower
resplratory nevinG ﬁén«‘nuuwmwmmumﬂ
g — mamﬂumamanqm‘lumﬁny1 Asthma
- 1-5 um
<3 um : Parenchyma, ';\ L (Last 5-6 generations)
Terminal airway, Alveolar — =2- 3
region 3R

= pam . mam

FIGURE 3-2 The effect of aerosol particle size on area of

e e

preferential dEPDSItlDI"I within the airway.



Temperature and Humidity

gamadl (Temperature)

§ finsAnwinudn lusewirimsihdsenanngamaiviesdng
gamaisnnie A1 MMAD vaseyninen CromoTyn Sodium
Powder MDI wisann 2.31 1y 3.02 um

aauti (HUmidity)

§ fin1sAnwInN1sinazesasuaIsnaNNITUIERINIY
Endotracheal tube Taeld Jet nebulizer ma‘lmam'nva'm'mw
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Temperature and Humidity

Salbutamol CFC -MD

A QJ QJ —_\ Y
D # 10 °C azdusuvsunugianasannvunund 65-7/0%

D Tusyma < 4.7 um azivdnaeanasuszana 15% veq
Uunaueun

@D # -20 °C Lislenganiussnuias
Salbutamol HFA-MDI
D Tudrgamai -20 °C 6920 °C emsfienpamnioluuni

@D dledrseynpasiden (<5 um) wuthweyezgnvivganuiies
60% mmﬂsmmaumﬂmrmmu mamumwamwﬂu -20 oC




Temperature and Humidity

Dry Powder Inhaler

8iinsAnwwuin Tu Turbuhaler 75 bulk reservoir vesss
g1 Yeoynaneasiden (< 5 uM) azanailenasituly

Usranu 2 §Unani neligamgfi 30 °C uavanutiu
duns (relative humidity) 75%




Ventilatory (Shweuznismnela)

8Tidal volume
§lnspiratory flow
§Breath-hold time
8Breathing frequency
8Nose vs mouth breathing
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Classification of inhalation

8Nebulizer
8Pressurized Metered dose inhaler (pMDIs)

8Dry powder inhalers (DPIs)




Nebulizers

v Ultrasonic nebulizers (USNs)

v Small particle aerosol generator (SPAG)

v Small volume nebulizers (SVN) : Handheld nebulizers

(HHNS), Updraft nebulizers, Unit dose ne

oulizers (UDN)




Drug
solution

Thumb control
(option)

1
!

HI.

Gas source

Air—p WedEs '-':'l?f"ﬁxerosol

N S A
Drug | i
solution e Acoustic
e T
e energy

Transducer— 1 Li

Electrical energy



Jadeinasonisurdseeinu Nebulizers

v Dead volume

v Filling volume and treatment time
v Flow rate

v Type of power gas - O,

v Type of solution




Filling volume and Flow rate

Medication Nebulizer Performance*

Effects Of Diluent Volume, Nebulizer Flow, and
Nebulizer Brand

Dean Hess, PhD, RRT: Daniel Fisher, BS, RRT: Purris Williams, BS, RRT:
Sharon Pooler, RRT: and Robert M. Kacmarek, PhD. RRT

Chest 1996:110:498-505

D Evaluated output & respirable dose
@ Fill volume (Saline): 3, 4, 5 mL
@ Oxygen flow: 6, 8, 10 L/min
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nebulizer brand

Effect of brand: difference
respirable dose (P< 0.001)

i

& B
nabulizer flow

Effect of increasing flow: increase
mass output 1-5 um (respirable

dose) P=0.004

Hess D et al, 1996




Jonuaztaiduvas Nebulizers
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381519 Nebulizer

1 lashinlunseihe nebulizer

el ¢

2 lahindanasueaitaions

3. Hafnalilasannad 68 Sasdawnd

4. fany mouthpiece %32 facemask

5. yularinandnfday tidal breathing H facemask %38 mouthpiece
6. Danazihz nebulizer FL%LL%‘J@%@

7. imenszheaminaidusees

a 4 i ¥
8. 'ﬁQﬂm*ﬁﬂmLM@H?W%@BH&JW&J@ILLM



Pressurized Meter Dose Inhalers (pMDI)

3

Canister
(ﬂi” 2

Propellants CFC or HFA

Metering chamber 4

Auxiliary (spacer) device

Actuator

High-velocity, Slower-velocity,
large particles smaller particles

FIGURE 3-13 The effect of an extension device on aerosol
parncEe size and velocity from a metered dose inhaler.

Rau’s Respiratory Care Pharmacology 2008




Comparison HFA & CFC

Table 2. Comparison of Inhaled Steroids

MMAD

Inhaled Steroid
TRV

Lung
Deposition

(%)

Fluticazone Rotadisk = 4
3

IR

Triamcinolone

15
14

Iul'\-'
]

CFC flunmisolide
CFC beclomethazone
CFC fluticasone

Iul'\-'
[ ]

| 5—20
L O0—15
20

HFA flumisolide
HF A beclomethasone
HF A ciclezonide

MMAD = mass median sercdynamic diameter
CFC = chlorofluocrocarbon
HF A = hydroflucroalkane

68
56
52




Deposition Pattern of
Inhaled Beclomethasone

QVARTM, BecloventM
1.1 micron patrticle 3.5 Mmicron patfticle
i": .-; {? . __:i

HFA-MDIS CFC-MDIs




Q/ A | (o) | |
Javeniinanonisundsaeiau MDIS

* Valve
position

4 Lung
deposit

Shaking
canister

Loss of
dose

—
F.

- Open
mouth vs.
Closed

mouth

Timing ot
actuation
intervals




Januazvaidsvas PMDIS

1 4

S)D.
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oropharyngeal
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¥1n mouthpiece wlula

gno1vggmelulanilaiingly
reservoir device



Fon13le PMDI

1. ﬂﬁﬂﬁﬂizLll’azﬂuwﬁulﬁajﬂuﬂ’:ﬁaﬁau

2. wihaunsalwuenrawld

3. 1Uae1aanann mouthpiece

4. @4 canister nwwanlaslithnnszuanmagdusns

5 "ﬂ&ﬂ’mﬂ%mBgﬂ%lﬁﬂLLﬁ’Jﬂﬂlﬁﬁﬁﬂﬁ%ﬂlﬁﬁ’!ﬁ’!ﬂl]’m 2 fawFallszanms 4 luRiuas
138 pMDI Juialienanaslufimansan

6. wulesanenulnd

7. gameladhdr9ang wiauiuna pmDI nawrnelaaghastas 10 Swd limalann
938N

8. wulagandig

0. myiuszuzaduiian 30-60 Awfinaunweasidall

10. ﬁ"awf'mﬂumﬁmaﬂﬂ’lﬁﬁ"mmﬂﬂnﬂ%



Reservolr device

MDI canister MD1 canister

Exhalation
MDD actuator valve
One-way valve,
and flow
indicator

Flow signal Mouthpiece
One-way

Mouthpicce = reas e
valve covri:‘zr ] Chamber
Mouthpiece cap
e

MDI canister

Mouthpiece

Ea One-way valve, C
+— and floww
indicator

One-way valve

Chamber

MDI canister

MDI1 canister

Locking

tabs\

End cap Main body
. MDI canister E

Reservoir holder

bag

/ Mouthpiece = Drug
E
Flow l i
indicator Mouthpiece

FIGURE 3-14 Representative metered dose inhaler auxiliary reservoir devices. A, AeroChamber Plus.
B, MediSpacer. C, Aerosel Cloud Enhancer (ACE). D, InspirEase. E, OprtiHaler. (A courtesy Monaghan
Medical; B courtesy Cardinal Health; C courtesy DHD Healthcare/Smiths Medical; D courtesy
Schering-Plough; E courtesy Respironics.)



Uselewivaanisly PMDI saudiu spacer

pu| a I v, I
§ annnsazanvassmnAumgladiuuulags 10-15 wn
§ annisliuszauiusenInenIsnugiun1syelawn

Sanvunvesazessasy (MMAD) lauszunaidonas 25 Ausdiiv
guazgUwuuTes SPacer

SanAu51vedazentasyylvannisazauveslugesuin
wenanidannsiia “cold-Freon effect”




Jasenfinasienisirdeensiu Reservoir devices

Mechanical and design factors:

Chamber volume, Shape and size

Electrostatic charge

Presence of inspirator valve

Inspiratory flow rate

Tidal volume




Jonuazvaldavay Reservolr devices

1 4
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watian1sly PMDI saufiu spacer fdinalunisiidsen

e nssein PMDI

* 5o pMDI + spacer Wikwmsa

e One way valve spacer, face mask:
n1snalinesduiusiunisgn

e Opened - ended spacer:
N1INARITTUNUSAUNTZA

e ndumela 4-10 3undi

(lu face mask yngihelsiansnsnndy

velalaligamealaineanyianisuin

LaYAUNMAY9ASI)
Y




watian1sly PMDI sauriu spacer fdinalunisiidsen
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Dry Powder Inhalers (DPIs)

Mouthpiece Drug exit port

Mouthpiece

Empty strip
Inhalation -
channel — Drug
Dosing _— reservoir
disc Dose indicator

Inhaled air wheel

Strip with

individual
drug doses Drug
blister

Thumbgrip

Turbuhaler Diskus inhaler
wuin DPIS fiusz@nS mwiieuwindu pressurized MDIS




Q/ A | (o) | |
Javeniinananisundsaneiau DPIS

vinspiratory Flow Rate

% Dose delivered  “USmneueniigftnglisu wsiumu ussgn”

[ 30 L/min
60 L/min
[ 90 L/min

| | Rau’s Respiratory Care
Diskus Diskhaler Turbuhaler Pharmacology 2008




Yannazvardavay DPIS
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wailanisty DPIS fisinalunisuidesn

gavnelatneg 1 ausanasisn
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Tuasnuaumalawalulu DPIS |
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3. Assessment drug therapy, Identify, Resolve
and Prevent drug therapy problems

. Need for additional drug therapy
mproper drug selection
mproper dosage regimen
Non adherence
Failure to received drug
Adverse drug reaction
)
J
DL

g Interactior
necessary drug therapy

nlicated medication or Repeated medication
0.Medication error

1
A
3.
4,
d.
0.
/.
8.
9.
1




3. Assessment drug therapy, Identify, Resolve
and Prevent drug therapy problems

Non adherence wuaiu
-over dosage: ansldenmnnninfifmvun

-under dosage: ansldemiseninfifvua

-Incorrect technique: msldenRinnainvesnis
UIN581




4. To encourage patients to seek
appropriate treatment.
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4. To encourage patients to seek
appropriate treatment.
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5. Smoking Cessation




Faces of COPD

Never smoked of not “Usceptiba
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Quitting Smoking Unaided:
Analysis of 4 Studies

100
80
60

40

Percentage of Relapsed at
6 Months Still Abstinent

0 I | T T |
0 50 100 150 200

Days Since Quit Date

— Long-term smoking abstinence in those who try to quit
unaided = 3%-5%
— Most relapse within the first 8 days

Hughes IR et al. Addiction, 2004;99:29-38,



Model of Treatment

General population

Ask-screen for
tobacco use

Health care settings

ever smoke

Advise to quit

Primary prevention

Relapse prevention

Relapse

Assess willingness to quit

Assist with quitting

Arrange follow up

Motivate to quit
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FAGERSTROM TEST FOR NICOTINE DEPENDENCE
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Assist

Pharmaco — Physical addiction

* Willing to quit
— Provide for counselip

— Offer medication
— Additional behavioral treatment

Non pharmaco — Psychological

o Unwilling to §|Uit addiction (Habit)

— Provide motivational interventions

—Medication to improve motivation??



*Smoking is a lifestyle choice and not a true
dependence disorder

*Pharmacotherapy should be reserved for heavily-
dependent smokers, or used only in conjunction with
an intensive cessation treatment

*Smokers will be most successful if they first try to
quit on their own



Ml
Combining Counseling and Medication

Recommendation: The combination of counseling and medication is
more effective for smoking cessation than either medication or

counseling alone. Therefore, whenever feasible and appropriate,
both counseling and medication should be provided
to patients trying to quit smoking. (Strenqth of
Evidence = A).

Recommendation: There is a strong relation between the number of
sessions of counseling when it is combined with medication, and the
likelihood of successful smoking cessation. Therefore, to the extent
possible, clinicians should provide multiple counseling sessions, in
addition to medication, to their patients who are trying to quit
smoking. (Strength of Evidence = A).

2008 PHS Clinical Practice Guideline Update: Treating Tobacco Use and Dependence



Pharmacological treatment

SFirst line therapy (FDA approved)
§ Nicotine replacement therapy (NRT)
§ Bupropion
§ Varenicline
§Second line therapy
§ Nortriptylline
§ Clonidine




First Line therapy in Special Population

v/ =suitable
ND=lack of safety data
A = intermittent dosing products

Pregnant and lactating women

Children and adelescents (12-18 years) MD ND v
preferable
People with smaking related diseases MD v v .
B = but closely monitor blood sugar
= Cardiovascular disease MD v v Ievels
« Chronic obstructive pulmonary disease ND v v C= dosing adjustment required
+ Diabetes ND ND v d = with caution
+ Severe renal impairment v v’ E = Wlth CIOSe fO”OW Up
+ Moderate to severe hepatic impairment v v F = Cau“on Wlth alCOhOl abuse
G = seizures, anorexia,bulimia,central
People with mental illness ND v v .
Nervous system,tumours, monoamine
S o v 4 oxidase inhibitor treatment within 14
+ Schizophrenia ND v’ v days

Peaple with substance use disorders ND v v

Zwar N, et al. Melbourne: The Royal Australian College of General Practitioners, 2007.



Any guestions?

E-mail: parnpinpun@yahoo.com
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' G’( "P? TPAC (Thai Pharmacist Practitioner Group in Asthma and COPD )

TPAC ) \x\\\ ‘___fff Association of Hospital Pharmacy (Thailand)
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