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LEARNING OBJECTIVES — PHARMACISTS

1.
2.

Describe the epidemiology and etiology of asthma

Discuss asthma treatment according to the 2020 Global Initiative
for Asthma (GINA) asthma guidelines

ldentify when to use new add on controller medications in the
management of difficult to treat asthma

Evaluate evidence surrounding the use of tiotropium and
monoclonal antibodies in the treatment of asthma
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LEARNING OBJECTIVES — PHARMACY TECHNICIANS

1. Describe agents commonly used in asthma treatment according
to the 2020 Global Initiative for Asthma (GINA) asthma guidelines

2. Name the anticholinergic agent and monoclonal antibodies used
in the treatment of difficult to treat asthma

3. ldentify the routes of administration of drugs used in difficult to
treat asthma
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PRE - TEST QUESTIONS - 1

Which of these medications can be used as a rescue medication for
asthma according to the GINA guidelines ?

A. Fluticasone/ salmeterol
B. Budesonide/ formoterol
C. Olodaterol

D. Arformoterol
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PRE - TEST QUESTIONS - 2

Which of the following can be used as a monotherapy maintenance
medication for asthma according to the GINA guidelines?

A. Tiotropium
B. Salmeterol

C. Fluticasone
D. Ipratropium
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PRE - TEST QUESTIONS -3

Which of these medications is an IL-4, IL-13 inhibitor?
A. Mepolizumab
B. Omalizumab
C. Dupilumab
D. Benralizumab
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DEFINITION OF ASTHMA

Asthma is a heterogeneous disease, usually characterized by chronic
airway inflammation. It is defined by a history of respiratory
symptoms such as wheeze, shortness of breath, chest tightness and

cough that can vary over time and in intensity, together with variable
expiratory airflow

1. GINA. Global Strategy for Asthma Management and Prevention. 2020.
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EPIDEMIOLOGY

= 25 million Americans have asthma
= 45 % of asthmatics had an asthma attack in the past 12 months

= 2 million ED visits annually
= 200,000 hospitalizations annually
> 3500 deaths

2. CDC Asthma Data, Statistics and Surveillance. 2020.
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ADULT SELF-REPORTED CURRENT ASTHMA PREVALENCE (%) BY
STATE OR TERRITORY, 2017

CSHP SEMINAR 2020 2. CDC Asthma Data, Statistics and Surveillance. 2020.



ETIOLOGY

Genetics vs Environmental
Likely a combination of both

Genes

Environment

* Socioeconomic status

e Family size

e Second tobacco smoke exposure

* Air pollution and allergen exposure

e Viral respiratory viruses

3. Gelfand EW. Proc Am Thorac Soc. 2009.
CSHP SEMINAR 2020
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PATHOPHYSIOLOGY

Epithelial Cells ™ IL-33

Dendritic Cells M OX40L expression, lymph node migration affecting
lymphocyte maturation

Goblet Cells Metaplasia, > mucin stores

Lymphocytes I TH2 bias with downregulation of Treg cells. T* IL-4, IL-5
and IL-13. I IgE producing plasma cells

Eosinophils IL-5 mediated accumulation

Mast cells and Basophils I 1gE binding and mediator storage

4. Mims JW. Int Forum Allergy Rhinol. 2015.
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DIAGNOSIS

Symptoms

Detailed history
Physical examination
Spirometry

1. GINA. Global Strategy for Asthma Management and Prevention. 2020.
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GOALS OF ASTHMA MANAGEMENT

Achieve good symptom control

Maintain normal activity levels

Minimize future risk of asthma-related mortality
Minimize exacerbations

Minimize persistent airflow limitation

o Uk wbheE

Minimize side-effects of treatment

1. GINA. Global Strategy for Asthma Management and Prevention. 2020.
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TREATMENT — DRUG CLASSES

Quick Relief Medications

Long-Term Control Medications

1. GINA. Global Strategy for Asthma Management and Prevention. 2020.



e Short acting beta, agonists
* Long acting beta, agonists
e Short acting muscarinic antagonists
e Long acting muscarinic antagonists

Bronchodilators

e Oral inhalation corticosteroids
Anti- ¢ | eukotriene modifiers

inflammatgries e Monoclonal antibodies
e Methylxanthines

1. GINA. Global Strategy for Asthma Management and Prevention. 2020.
CSHP SEMINAR 2020
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1. GINA. Global Strategy for Asthma Management and Prevention. 2020.

GINA 2020, Box 3-4A © Global Initiative for Asthma, www.ginasthma.org



1. GINA. Global Strategy for Asthma Management and Prevention. 2020.

GINA 2020, Box 3-4B © Global Initiative for Asthma, www.ginasthma.org



1. GINA. Global Strategy for Asthma Management and Prevention. 2020.

GINA 2020, Box 3-4C © Global Initiative for Asthma, www.ginasthma.org



1. GINA. Global Strategy for Asthma Management and Prevention. 2020.

GINA 2020, Box 3-4D © Global Initiative for Asthma, www.ginasthma.org



1. GINA. Global Strategy for Asthma Management and Prevention. 2020.

GINA 2020, Box 3-5A © Global Initiative for Asthma, www.ginasthma.org



1. GINA. Global Strategy for Asthma Management and Prevention. 2020.
GINA 2020, Box 3-5B

© Global Initiative for Asthma, www.ginasthma.org



GINA TREATMENT FOR ADULTS AND ADOLESCENTS 12+ YEARS

__ stepl | Step2 | Step3 | Stepd | Step5

Controller Low dose ICS + Low dose ICS + Low dose ICS+ Medium dose ICS  High dose ICS +
(preferred) formoterol PRN formoterol PRN LABA daily + LABA daily LABA daily; refer
or low dose ICS for phenotype
daily assessment and +

tiotropium, anti-
IgE, anti-IL5/5R,

anti-1L4
Controller SABA PRN + low LTRA daily or Medium dose ICS  High dose ICS+  Low dose oral CS
(alternative) dose ICS SABA PRN + low orlow dose ICS + LTRA or
dose ICS LTRA tiotropium
Reliever Low dose ICS + formoterol PRN Low dose ICS + formoterol PRN for patients on ICS +
(preferred) formoterol maintenance therapy
Reliever SABA PRN

(alternative)

CsHP SEMINAR 2020 1o GINA. Global Strategy for Asthma Management and Prevention. 2020. 24
ICS: Inhaled corticosteroids; CS: Corticosteroids, SABA: Short Acting Beta, Agonists; LABA: Long Acting Beta, Agonists, LTRA — Leukotriene Receptor Antagonists



GINA TREATMENT FOR CHILDREN 6 TO 11 YEARS

Controller Low dose ICS Low dose ICS+  Medium dose ICS Phenotype

(preferred) recommendatlon daily LABA daily or + LABA daily assessment and
S medium dose ICS  Refer for expert  tadd on therapy

advice e.g. anti-IgE

Controller SABA PRN + low LTRA daily or Low dose ICS + High dose ICS + Add anti-IL5 or

(alternative dose ICS SABA PRN + low LTRA LABA or add LTRA low dose OCS

option) dose ICS or tiotropium

Reliever SABA PRN

ICS: Inhaled corticosteroids; CS: Corticosteroids, SABA: Short Acting Beta, Agonists; LABA: Long Acting Beta, Agonists, LTRA — Leukotriene
Receptor Antagonists
1. GINA. Global Strategy for Asthma Management and Prevention. 2020.
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Asthma Symptom Control Level of Asthma Symptom Control

In the past 4 weeks, has the patient had: Well Partly  Uncontrolled
Controlled Controlled

* Daytime asthma symptoms more than None of 1-2 of 3-4 of these
twice/week? these these
* OYesoNo

e Any night waking due to asthma? o Yes o No

e SABA reliever for symptoms more than
twice/week?
* OYesoNo

e Any activity limitation due to asthma? o Yes o No

1. GINA. Global Strategy for Asthma Management and Prevention. 2020.
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1. GINA. Global Strategy for Asthma Management and Prevention. 2020.
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DRUGS FOR DIFFICULT TO TREAT AND SEVERE ASTHMA

CSHP SEMINAR 2020 28



TIOTROPIUM (SPIRIVA®)

Dose: 2.5 mcg inh daily, can go up to 5 mcg inh daily
Class: anticholinergic, antimuscarinic

Side effects: xerostomia, upper respiratory tract infections,
pharyngitis

5. Lexi-drugs. Lexi-Comp Online. 2020.

CSHP SEMINAR 2020
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Study Age Treatment Conclusions
(Years)

Huang J et al 6-14
(2016)

Hamelmann Eet 12-17
al (2016)

Kerstjens HA et al 18-75
(2012) 2 studies
combined

Kerstjens HA et al 18-75

(2015) 2 studies
combined

376

912

1972

125 mcg fluticasone + placebo vs 125 mcg 12 weeks

fluticasone + tiotropium 18 mcg DPI

ICS £ LTRA + placebo vs ICS £ LTRA + 48 weeks
tiotropium 5 mcg or 2.5 mcg (LABA not

permitted and rescue SABA allowed)

LABA/ICS + placebo vs LABA/ICS +
tiotropium 5 mcg (LTRA, theophylline, oral
CS, anti-IgE use permitted if stable)

48 weeks

ICS + placebo vs ICS + tiotropium 2.5 0or 5 24 weeks

mcg vs ICS + salmeterol

FEV,: Forced Expiratory Volume in 1 second, PEF: Peak Expiratory Flow; ICS: Inhaled Corticosteroids, FVC: Forced Vital Capacity;
SABA: Short Acting Beta, Agonists; LTRA — Leukotriene Receptor Antagonist, LABA — Long Acting Beta, Agonists; DPI: Dry Powder Inhaler

6. HuangJ. Pak J Med Sci. 2016.; 7. Hamelmann E. J Allergy Clin Immuol. 2016;
8. Kerstjens HA. N Eng J Med.2012; 9. Kerstjens HA. Lancet Respir Med. 2015

CSHP SEMINAR 2020

Tiotropium group significantly
improved lung function compared
to placebo (FEV,, FVC, PEF, SABA

use)

FEV, and FVC statistically
improved, greatest overall benefit
with 5 mcg dose

FEV, and time to first
exacerbation significantly
improved

Tiotropium groups significantly
improved lung function (FEV, and
PEF) and asthma control
compared to placebo and has
similar efficacy to salmeterol



TIOTROPIUM META - ANALYSIS

13 studies; 4966 patients

Conclusions from meta —analysis

e Tiotropium is noninferior to salmeterol as add on therapy to ICS or
ICS/LABA in patients with moderate to severe asthma.

e Tiotropium is superior to placebo in patients as add on therapy to
ICS or ICS/LABA in patients with moderate to severe asthma.

e Tiotropium as an add on therapy to ICS/LABA showed statistically
significant benefit in FEV, and AM and PM PEF values.

10. Rodrigo GJ. Chest. 2015.

CSHP SEMINAR 2020 FEV. : Forced Expiratory Volume in 1 second, PEF: Peak Expiratory Flow 31



OMALIZUMAB (XOLAIR®)

Target: IgE
Dose: 75 —-375 mcg subQ q 2 to 4 weeks

Population to consider: > 6years, severe allergic asthma; serum IgE
30 IU/mL; + skin test or in vitro reactivity to perennial aeroallergens;
symptoms inadequately controlled with ICS

Observed clinical effects: | exacerbations; modest J,reduction in
symptoms; modest " in lung function

5. Lexi-drugs. Lexi-Comp Online. 2020; 11. Israel E. N Eng J Med. 2017

CSHP SEMINAR 2020 ICS: Inhaled Corticosteroid 32



OMALIZUMAB META - ANALYSIS

6 studies; 2949 patients

Efficacy results that statistically favor omalizumab
e Exacerbation rate
e GETE

* AQLQ

GETE: Global Evaluation of Treatment Effectiveness, AQLQ: Asthma Quality of Life Questionnaire
12. Lai T. SciRep. 2015.

CSHP SEMINAR 2020

33



BENRALIZUMAB (FASENRA®)

Target: [L-5
Dose: 30 mcg subQ q 4 weeks X 3 doses, then g 8 weeks*

Population to consider: > 12 years; severe asthma; serum
eosinophils 300 cells/pL

Observed clinical effects: | exacerbations; | reduction in symptoms;
modest Tin lung function

5. Lexi-drugs. Lexi-Comp Online. 2020; 11. Israel E. N Eng J Med. 2017

CSHP SEMINAR 2020 * Can be self-administered at home 34



BENRALIZUMAB META - ANALYSIS

5 studies; 1951 patients

Efficacy results that statistically favor benralizumab
* FEV,

e AQLQ
e Exacerbation rate

e ACQ-6
FEV,: Forced Expiratory Volume in 1 second, AQLQ: Asthma Quality of Life Questionnaire, ACQ: Asthma Control Questionnaire

13. LiuT. Front Med. 2018.
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RESLIZUMAB (CINQAIR®)

Target: IL-5
Dose: 3 mg/kg IV g 4 weeks

Population to consider: > 18 years; severe asthma; serum
eosinophils 400 cells/pL

Observed clinical effects: | exacerbations; | reduction in symptoms;
modest Tin lung function

5. Lexi-drugs. Lexi-Comp Online. 2020; 11. Israel E. N Eng J Med. 2017
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RESLIZUMAB META - ANALYSIS

5 studies; 1347 patients

Efficacy results that statistically favor reslizumab
* FEV,

e ACQ-7

e FVC

e ASUI

* Blood eosinophil count

e Change in frequency of rescue use of SABA

° AQI—Q 14. Milosavljevic MN. Vojnosanit Pregl. 2018.

CSHP SEMINAR 202d:Evlz Forced Expiratory Volume in 1 second, AQLQ: Asthma Quality of Life Questionnaire, 37
ACQ: Asthma Control Questionnaire, ASUI: Asthma Symptom Utility Index, FVC: Forced Vital Capacity



MEPOLIZUMAB (NUCALA®)

Target: [L-5
Dose: 100 mg subQ q 4 weeks*

Population to consider: > 12 years; severe asthma; serum
eosinophils 150 — 300 cells/pL

Observed clinical effects: | exacerbations; | reduction in symptoms;
modest Tin lung function

5. Lexi-drugs. Lexi-Comp Online. 2020; 11. Israel E. N Eng J Med. 2017

CSHP SEMINAR 2020 * Can be self-administered at home 38



MEPOLIZUMAB META - ANALYSIS

5 studies; 3369 patients

Efficacy results that statistically favor mepolizumab
 Annual exacerbation rate

* FEV,

e ACQ-5

e SGRQ

* Blood eosinophil counts

15. Albers FC. Respir Res. 2019.

CoHp SEMINAR 2000 FEVq: Forced Expiratory Volume in 1 second, SGRQ: St. George’s Respiratory Questionnaire,

39
ACQ: Asthma Control Questionnaire



DUPILUMAB (DUPIXENT®)

Target: IL-4 and IL-13

Dose: 400 or 600 mg subQ (loading dose) then 200 or 300 mg subQ q
other week*

Population to consider: > 12 years; severe asthma; oral
corticosteroid dependent; serum eosinophils 300 cells/pL

Observed clinical effects: | exacerbations; T in lung function

5. Lexi-drugs. Lexi-Comp Online. 2020; 11. Israel E. N Eng J Med. 2017

CSHP SEMINAR 2020 * Can be self-administered at home 40



DUPILUMAB META - ANALYSIS

5 studies; 3369 patients

Efficacy results that statistically favor dupilumab
* FEV,

e ACQ-5

* FEno

e AM and PM asthma symptom control
 Exacerbation rate

* AQLQ

16. Xiong X. Respir Res. 2019.

FEV,: Forced Expiratory Volume in 1 second, AQLQ: Asthma Quality of Life Questionnaire41
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COMPARISON OF BIOLOGIC AGENTS — EFFICACY

Asthma
Exacerbations
Requiring Steroids
Risk Ratio (95% Cl)

Mean Difference in
ACQ vs Placebo
(95% Cl)

Mean Difference in
AQLQ vs Placebo
(95% Cl)

Mean Difference in
Pre Bronchodilator
FEV1 vs Placebo
(95% Cl)

Biologic Agent

Omalizumab
Mepolizumab
Reslizumab
Benralizumab
Dupilumab 200 mg
Dupilumab 300 mg

0.52 (0.37-0.73)
0.45 (0.36-0.55)
0.43 (0.33-0.55)
0.59 (0.51-0.68)
0.52 (0.41-0.66)
0.54 (0.43-0.68)

17. TiceJ et al. ICER Review. 2018.

CSHP SEMINAR 2020

0.06 (0.02-0.10)
0.10 (0.01-0.18)
0.12 (0.08-0.16)
0.13 (0.08-0.19)
0.14 (0.08-0.19)
0.13 (0.08-0.18)

0.26 (0.05-0.47)
0.35 (0.08-0.62)
0.28 (0.17-0.39)
0.23 (0.11-0.35)
0.29 (0.15-0.44)
0.26 (0.12-0.40)

NR
-0.42 (-0.56 to -0.28)
-0.27 (-0.36 to -0.15)
-0.23 (-0.34 to -0.12)
-0.39 (-0.53 to -0.25)
-0.22 (-0.36 to -0.08)
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COMPARISON OF BIOLOGIC AGENTS — SAFETY

Biologic Agent Serious Adverse Effects Adverse Events Leading Injection Site Reactions
to Drug Discontinuation Risk Ratio (95% Cl)

Risk Ratio (95% ClI)

Risk Ratio (95% ClI)

Omalizumab
Mepolizumab
Reslizumab
Benralizumab
Dupilumab 200 mg
Dupilumab 300 mg

17. TiceJ. ICER Review. 2018.

CSHP SEMINAR 2020

0.72 (0.57-0.91)
0.63 (0.41-0.97)
0.79 (0.51-1.22)
0.80 (0.60-1.06)
0.93 (0.59-1.47)
1.03 (0.67-1.61)

1.41 (0.84-2.37)
0.45 (0.11-1.80)
0.67 (0.37-1.20)
2.70 (0.80-8.49)
0.50 (0.27-0.92)
2.23 (1.14-4.38)

1.72 (1.33-2.24)
1.98 (1.06-3.72)
0.62 (0.20-1.89)
1.43 (0.81-2.52)
2.80 (1.70-4.61)
1.79 (1.24-4.38)

43



SIDE EFFECTS OF MONOCLONAL ANTIBODIES

Anaphylaxis
Injection site reactions
Helminth infections

5. Lexi-drugs. Lexi-Comp Online. 2020.

CSHP SEMINAR 2020
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ROLE OF A PHARMACIST

ldentify patients with poorly controlled asthma

Monitor medication use and refill intervals

Educate patients about asthma medications

Instruct patients about correct technique for using inhaled products
Help patients use peak flow meters correctly

o Uk wbhE

Encourage patients using OTC inhalers and asthma medications to seek
medical help

7. Ensure patients understands their asthma action plan
8. Encourage allergen avoidance

CSHP SEMINAR 2020 45



GINA COVID — 19 STATEMENT

Nebulizers should be avoided if possible due to risk of disseminating
COVID-19

Pressurized metered dose inhalers (pMDI) via a spacer is the
preferred treatment during severe attacks

Maintenance treatment should be continued if patient is being
treated for a severe attack

Routine spirometry testing should be suspended at this time

18. GINA. COVID 19. 2020.
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POST - TEST QUESTIONS -1

Which of these medications can be used as a rescue medication for
asthma according to the GINA guidelines ?

A. Fluticasone/ salmeterol
B. Budesonide/ formoterol
C. Olodaterol

D. Arformoterol

CSHP SEMINAR 2020 47



PRE - TEST QUESTIONS - 2

Which of the following can be used as a monotherapy maintenance
medication for asthma according to the GINA guidelines?

A. Tiotropium
B. Salmeterol

C. Fluticasone
D. Ipratropium

CSHP SEMINAR 2020 48



POST - TEST QUESTIONS - 3

Which of these medications is an IL-4, IL-13 inhibitor?
A. Mepolizumab
B. Omalizumab
C. Dupilumab
D. Benralizumab

CSHP SEMINAR 2020
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