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Asthma assessment:
Barriers to achieving asthma control
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The asthma management cycle
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How to assess asthma control

I Simple screening tools
ZGINA asthma control assessment
1 Categorial symptom control tools

INumeri cal ~asthma cont i
ZAsthma Control Questionnaire (ACQ) -
ZAsthma Control Test (ACT) / G&idhood (c) +
ZTest for Respiratory and Asthma Control in Kids (TRAC
ZComposite Asthma Severity Index (CASI)
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GINA ass'essme-nt of asthma co—ntrol (1)'

. Daytime asthma symptoms > leaeek? _ '
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Any night waking due to asthmd?é none
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3. SABA reliever for Symptoms >P /weﬂkﬁesg: of thesge
4.  Any activity limitation due 0 asjhnh '
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Achieving asthma control.
What are those barriers to get through’?

1 Medication

Y Adherence
I Canorbidities

I Avoidance of available risk factors



Achieving asthma control.
What are those barriers to get through’?

e

1 I\/Iedicationlnhaler technic



Inhaler @MDI) technic Vs Asthma ofe]plife] (GINA

—_—

Table 1. Results of the first (béfore traihing), second'and! A Retrospective study, N = 3,981

third Vitalograph Aerosol Inhalation Monitor (AIM) tests A children (< 16 y): 806 (20%)
after training . |

- Second test  Third test A Adult (1745 Y): 1’128 (28%)
(n=2,483) (n=2,458) (n=1,129) (4675 y). 1.664 (42%)
Failed in at least one -
criterion (%) 1,437 (58%) | 1,282 (52%) 428 (38%) .

(> 76 y): 374

IETTE B S
IR - 2aler technic

[ synchronisation | 58%  }53% P 5assess with AM tests
Breath-holding 22% 18% :

A Asthma contrad defined by GINA

Levy M, et al. Prim Care Respir J. 2013; 22411



Inhaler MDI) technic Vs Asthma control (GINAgs#

Table 2. pMDI technique using the Vitalograph Aerosol Table 3. First Vitalograph Aerosol Inhalation Monitor

steroids

pMDI technique AIM first test
GINA Control Fail Pass Total
Oral steroid prescriptions
Controlled 476 (41%) 697,(59%) 1173 in last 3 months Fail Pass Total
Partly controlled 634 (71%) | 263,(29%) 897 No prescription 1,286 (57%) 970 (43%) 2,256
Uncontrolled 325 (79%) | 85,(21%) 410 Had prescription 151 (66.5%) |76 (33.5%) 227
Total 1,435 1,045 2,480 8 Total 1,437 1,046 2,483 ‘

pMDI technique AIM first test

IncorrectpMDIdza S ¢l & | 83420A1 0SSR gAGK X
A poor asthma control p< 0.0001) %
A more short burst systemic steroid prescriptions in the last year50.038)

Levy M, et al. Prim Care Respir J. 2013; 22411
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Table 4. pMDI with and without spacer and GINA control Table 5. GINA control vs BDP pMDI (Clenil and QVAR) vs
- QVAR Easi-Breathe

pMDI alone and with spacer

GINA control BDP pMDI  BDP pMDI  Total BDP pMDls
BDP pMDI QVAR

with spacer
GINA control Easi-Breathe

Controlled 508 (51%) 75 (68%) -

S - S—— —— ~ Controlled \ 597 102
artly controlle (33%) (30%) 5 o 46.0% 63.7% 48.0%
0 (0]
Uncontrolled 164 (16%) | 2(2%) ] 166 Partly controlled N 417 45 462
110 32.2% 28.1% 31.7%
Uncontrolled 283 13 296
Asthma control was significantly found AR AL 227
P A 7o > —— 1,297 160 1,457
Ay LI uASylua dzaAyBR 1000%  100.0% 100.0%

A pMDIwith a spacer p < 0.0001)

A a breathactuatedpMDI device
(p <0.0001)

Levy M, et al. Prim Care Respir J. 2013; 22411



Achieving asthma control:
What are those barrlers to get through’P

Y Adherence



Medication adherence and the risk of severe
asthma exacerbations: a systematic review

First author Quality Participants Design Outcome Adherence Adherent versus
[ref.] score n nonadherent

RusT [21] 8 43166 Cohort Hosp CTR: <0.50r>0.5

ED CTR: <0.5 or >0.5 , -
BUKSTEIN [23] 11407 Cohort  Comb: ED/hosp Prescriptions: 22 versus 1 0 / K 7\ t R
CamaRrco [22] 10976 Cohort  Comb: ED/hosp  MPR: median (0.08) versus less

HERNDON [26] 10878 Cohort Hosp MPR: >50% versus <19% _ ®2 14 &
ED MPR: >50% versus <19% in an adherent group

ELkouT [25] 3172 Cohort 0CS MPR: 80-120% versus less

STERN [33] Cohort Comb: ED/hosp ~ MPR: 75th perc versus less
DELEA [32] Cohort 0CS Mean MPR: +25% e 2
Comb: ED/hosp Mean MPR: +25% a! Rdz
BALKRISHNAN [30] Case-control Comb: ED/hosp Refills: 2 versus 0
WiLLiams [29] Cohort 0Cs Median CMA: +25% - 259 adherence
WiLLIAMS [28] Cohort Comb: ED/hOSp/OCS MPR: >75% versus <25% ® 10% exacerbatlon
McMaHoN [34] Cohort Hosp+0CS Adh: 90 versus 1-89 days
Hosp Adh: 90 versus 1-89 days
SMITH [35] Cohort Comb: ED/hosp MPR: >80% versus <50%

Engelked, et al. EURespird. 2015;45(2):39607.




Treatment adherence of patlents Wlth asthma %

I Generally low (< 50% in Children, 30%in adults):
ZConfusion regarding complicated treatment regimens
ZTchdally dosing may pose a burden to remember to take the
ZHigh prescription cost
ZTaste of medication
ZConcern about the safety of ICS

i normdherence costs the US approximately $300 b|II|on I
expenditures each year

JeminiwdR, et al. Respir Med. 2019;146&%



Effectiveness of Interventions for Asthma controls
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Pre- Post- 30d 90d Pre- Post- 30d 90d
Education Education* Follow-up Follow-up* Education Education* Follow-up Follow-up

Timepoint Timepoint

84% (49/58) 60% (35/58) 70% (37/53) 76% (39/51) Bl 89% (16/18) 61% (11/18) 59% (10/17) 63% (10/16)
92% (57/62) 11% (7/62) 54% (29/54) 48% (25/52) TTG 75% (15/20) 5% (1/20) 53% (9/17) 38% (6/16)

Hospitalized adults with asthma and COPD:
A Teachto-goal instruction in inhaler technique did not reduce inhaler misuse at 30 days

Press VG, et al. Ann AinoracSoc. 2016 Jun;13(6):84



Effectiveness of Interventions for Asthma controlm

Post-Discharge Acute-Care Visits

p=0.03 p=0.64
I

[JHospitalization
WED Hospitalized adults with asthma

and COPD:

A Teachto-goal instruction was
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assoclated with fewer acute care

events within 30 days.

Bl 30d TTG 30d Bl 90d TTG 90d
Follow-up Visit

Press VG, et al. Ann AinoracSoc. 2016 Jun;13(6):84



Effect of pharmacist-led interventions on medication

adherence and inhalation technique in adult patients with " . D

Clinical Pharmacy and Therapeutics

asthma or COPD: A systematic review and meta-analysis

A4
A4

Intervention group  Control group Risk Ratio Risk Ratio

H -l - (]
Abdulsalim et al. 2018 (24 m) 84 : 1.65 [1.32, 2.06] i —
Almomani et al.2018 (3m) 72 104 16. 1.03 [0.87, 1.22]

Jarab et al. 2012 (6 m) 45 64 . 1.39 [1.04, 1.84] -

Khdour et al.2009 (12 m) 55 72 . 1.30 [1.03, 1.63] -

Tommelein et al. 2014 (3m) 228 307 : 1.25[1.12, 1.39] -
—.—

Xin et al.2016 (12 m) 95 113 : 1.62[1.33, 1.98]
Young et al.2012 (6 m) 30 : 1.40[0.99, 1.97]

Total (95% ClI) 100.0% 1.34 [1.18, 1.53] <&

Total events 609 471 Medication adherence
Heterogeneity: Tau? = 0.02; Chi* = 17.95, df = 6 (P = 0.006); /> = 67%

Test for overall effect: Z = 4.39 (P < 0.0001)

05 07 1 16 2
Control group Intervention group

12 studies were included Hanlaé/sreigp atlelﬁs\() diagnosed with asthma o

Pharmaded interventions (IMB model):
Z Information: basic knowledge about disease, medication and |mportance of ad
Z Motivation: a personal attitude towards adherence and perceived support
z Behaworal skills: regular review of adherence and disease condition
Jia X, et al. J Clin Phaiiner 2020;45(5):9®4 7.



Effect of pharmacist-led interventions on medication
adherence and inhalation technique in adult patients with g2l prarmacy and Therapeutics 1D %
asthma or COPD: A systematic review and meta-analysis

i Pharmadid interventions can significantly improve inhalation te
patients with asthma and COPD.
1 The effect on medication adherence in asthmatic patients requi

I Intervention based on the IMB model may be worthy of clinical

application.

Jia X, et al. J Clin Phafiner 2020;45(5):9@4 7.



Practical Adherence Toolkit for Asthma and COPD:
Effective Interventions |

2. Fill in the TAI
Question 1 to 10 must be answered by the
patient, question 11 and 12 by HCP

!

Calculate total score

1

3. Discover the reason
for non-adherence

I I I 1 essages Sporadic Deliberate

SMart ink & z
Question 1 to 10 = 50 points Question 11 + 12 Question 1105 Question 6 to 10 aler) non-adherence  non-adherence
& question 11 + 12 = 4 points <4 points <25 points <25 points X TAH9

No indication for Unconscious Sporadic Deliberate Link to daily habits
non-adherence non-adherence non-adherence non-adherence (eg prushing te€

Unconscious
non-adherence

J van de Hei S, et alAllergy Clin ImmunBract 2021;9(11):393994.



Patient domain: questions, responses (scores)

1. During the last 7 days, how many times did you forget to take your usual inhalers?
All (1) More than half (2) Approximately a half (3) Less than half (4) None (5)

. Do you forget to take inhalers?
Always (1) Mostly (2) Sometimes (3) Rarely (4) Never (5)

. When you feel good about your illness, do you stop taking your inhalers?
Always (1) Mostly (2) Sometimes (3) Rarely (4) Never (5)

. When you are on vacation or weekend, do you stop taking your inhalers?
Always (1) Mostly (2) Sometimes (3) Rarely (4) Never (5)

. When you are nervous or sad, do you stop taking your inhalers?
Always (1) Mostly (2) Sometimes (3) Rarely (4) Never (5)

. Do you stop taking your inhalers because of fear of side effects?
Always (1) Mostly (2) Sometimes (3) Rarely (4) Never (5)

. Do you stop taking your inhalers because of considering they are useless to treat your condition?
Always (1) Mostly (2) Sometimes (3) Rarely (4) Never (5)

8. Do you take fewer inhalations than those prescribed by your doctor?
Always (1) Mostly (2) Sometimes (3) Rarely (4) Never (5)

9. Do you stop taking your inhalers because you believe they interfere with your everyday or working life?
Always (1) Mostly (2) Sometimes (3) Rarely (4) Never (5)
10. Do you stop taking your inhalers because you have difficulties to pay them?
Always (1) Mostly (2) Sometimes (3) Rarely (4) Never (5)
Health care professional domain: questions, responses (scores)

11. Does the patient remember the prescribed regimen (dose and frequency)? (checking the medical record)
No (1) Yes (2)

12. The technique of using the evaluated inhaler device by the patient is* (checking the inhalation technique)
With critical mistakes (1) Without critical mistakes (2)

Plaza V, et al. J Aerosol NRedimDrugDeliv 2016;29(2):1462.



Practical Adherence Toolkit for Asthma and COPD:
Effective Interventions |

2. Fill in the TAI
Question 1 to 10 must be answered by the
patient, question 11 and 12 by HCP

!

Calculate total score

1

3. Discover the reason
for non-adherence

I I I 1 essages Sporadic Deliberate

SMart ink & z
Question 1 to 10 = 50 points Question 11 + 12 Question 1105 Question 6 to 10 aler) non-adherence  non-adherence
& question 11 + 12 = 4 points <4 points <25 points <25 points X TAH9

No indication for Unconscious Sporadic Deliberate Link to daily habits
non-adherence non-adherence non-adherence non-adherence (eg prushing te€

Unconscious
non-adherence

J van de Hei S, et alAllergy Clin ImmunBract 2021;9(11):393994.



Achieving asthma control.
What are those barrlers to get through’?

I Camorbidities



Asthmarelated comorbidities

Rhinitis: Most frequently reported

Allergic e Chronic rhinitis
Nonallergic — Allergic
Folypoid — Nonallergic

e Hyperventilation — Associated with nasal polyps and aspirin intolerance
ronic

sinusitis Glottic dysfunction Chronic sinusitis/rhinosinusitis
1 Gastroesophageal reflux disease

bevchonatholoai Obstructive sleep apnea/Sleep-disordered breathing
Ll Psychological disturbances (particularly depression and
/ anxiety disorders)

: Chronic/recurrent respiratory infections
Smoking
Nicotine dependence COPD
Hyperventilation syndrome
Glottic (vocal cord) dysfunction
Hormonal disturbances
Obesity

Hormonal _ Smoking (tobacco addiction)

disturbances Bespi_ratory
infections

Possibly increased’

— ¢ Hypertension, diabetes, ischemic heart disease, degenerative
Othe-r condmo_n = joint disease/arthritis, cardiac arrhythmia, cancer, congestive
Atopic dermatitis . : )
ABPA heart failure, cerebrovascular disease/atherosclerosis

Bronchiectasis

Boulet LPBoulayME.Expert Rev Respir Med. 2011;5(383



Comorbid conditions of the upper alrways in asthma %

1. AIIerglc rhinitis

Z 2050% of AR patients have asthma and 80% of asthmat| 4
Z AR impair asthma control, increaskedeatiusyaitalizations,
- BAVsi ci an®=s and-emer gency|

2. Sinusitis & rhinosinusitis |
Z 7584% of severe asthmatic patlents have chronic symptc ‘ | . B 'S

Z Nasal polyps are fbG#did asthmatlc adult patients
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¥ | {
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Nasal P
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N

Boulet LPBoulayME.Expert Rev Respir Med. 2011;5(3937



Comorbid conditions of the upper airways in asthma a%

= —_— -

Table 1. Assessment and management of some asthma-related comorbidities.’

Rhinitis
— Allergic Allergy skin prick test Avoid relevant allergen exposure
Serum-specific IgE New generation oral H, antihistamine

Intranasal corticosteroids
LTRASs

Immunotherapy

— Nonallergic ENT examination Intranasal corticosteroids

— Associated with nasal polyps Sinus radiography/CT scan Nasal saline irrigations

— CRS and sinusitis Nasal anticholinergics
Oral corticosteroids
Surgical treatment

Boulet LPBoulayME.Expert Rev Respir Med. 2011;5(3937



Asthma and Three Colinear Comorbidities:
Obesity, OSA, and GERD |

TABLE |. Estimated prevalence of asthma, obesity, OSA, and GERD

Prevalence of: Asthma Obesity
Asthma 8.0%"

Obesity 42.4%"'" 13.5%-67.9% women
44.6%-82.8% men'"”
OSA 21.8%-34.4% women 4.5%'"" 65%""
22.2%-62.6% men'"’

GERD 39.0%"'" 73%""! 30.9%'"”

A The prevalence of GERD and OSA is higher than that in the general population.

A The prevalence of asthma is higher among those with obesity and OSA.

AlthoffMD, et al. J Allergy Clin ImmuPwalct2021;9:38734.



Asthma and Three Colinear Comorbidities:
Obesity, OSA, and GERD |

Increased upper
airway fat and neck
circumference

CIH leading to
increased insulin
resistance and leptin

Obesity

Inflammation driven
by adipokines,
obesogenic diet

Decreased physical
Extrathoracic activity from
restriction symptom burden

Abnormal ventilatory
response to hypoxia

Upper airway changes
from chronic
glucocorticoids

CIH-driven obstruction,

remodeling, Tyl
inflammation

Chronic steroid use

Increased
transient LES
relaxation and
hiatal hernia

Increased intra-
abdominal
pressure

Vagal nerve
stimulation
leading to
broncho-
constriction

Micro-
aspiration

Increased
intrathoracic
pressure during
apneic events

Nocturnal reflux
leads to
increased
laryngeal edema
and sleep
disturbances

AlthoffMD, et al. J Allergy Clin ImmuPwalct2021;9:38734.



Asthma and Three Colinear Comorbidities:
Obesity, OSA, and GERD

TABLE ll. Evidence for treatment and knowledge gaps in treating obesity, GERD, and OSA in asthma

Disease Evidence for treatment Knowledge gaps
Obesity Weight loss
e Increased asthma quality of life, asthma control, improved lung
function
Physical activity
e Increased asthma control
Improved diet quality
e Increased fruits and vegetables associated with decreased
exacerbations
e Increased soluble fiber associated with increased asthma control
CPAP for sleep apnea
e Improves asthma quality of life
e Improved asthma control and decreased daytime symptoms in
observational studies

Treating symptomatic GERD may improve
e Asthma quality of life
e Asthma symptoms

AlthoffMD, et al. J Allergy Clin ImmupPi@lct2021;9:38734.




Asthmarelated comorbidities

1 Respiratory infeetimyodved in asthma exacerbations
Z\Virus: rhinovirus, RSV, hMPV, influenza virus

- ZBacterisl. pneumagi@a@neumoniae

~ ZFungus: Aspergillus

I Vocal cord dysfunctiom{®8Cm)mic asthma
Z56% of VCD had concomitant asthma

I Anxiety and depression
ZAssoclated with increaseckdthexacerbation and ER visits
ZPanic attacks may be mistaken for asthma

Boulet LPBoulayME.Expert Rev Respir Med. 2011;5(3937



Achieving asthma control.
What are those barriers to get through’?

1 Avoidance of available risk factors



Avoidance of avallable risk factors

Indoor aIIergens
A Advise only sensitized patients with limited evidence of clinical beneflt {o]f
singlstrategy avoidance (A) -
~ ALimited evidence of clinical benefit for house dust mites or pets avoidanc
A Remediation of dampness or mold in homes reduces asthma symptoms
Outdoor allergens
A For sensitized patients, when pollen and mold counts are highest, closmc
remalnlng indoors. (D)
Outdoor air pollution

A During unfavorable environmental conditions (very cold weather or high
iIndoors in a clwowatiEolled environment. (D)

GINA 2021



Effects of outdoor air pollutants on asthma outcomes %

Pollutant  Concentration ug/m> Asthma Exacerbations  Hospitalizations Lung Function
Symptoms

O3 100 (8-h mean) - T
NO; 200 (1-h mean) )
T

T

CcO 30 (1-h mean)
SO, 20 (24-h mean)

10 (annual mean)
25 (24-h mean)

20 (annual mean)
50 (24-h mean)

TiotiuAl, et al. Int J Environ Res Public Health. 2020;17(17



Effects of indoor pollution on asthma outcomes

e

Source Asthma Exacerbations Hospitalizations J?.sth.ma
Symptoms Medication Use

Cigarette Smoke

Active Smoking
SHS

ating Sources
Wood
Gas

Cooking Smoke
Wood
Coal

Molds T -
SHS: second-hand smoking.

TiotiuAl, et al. Int J Environ Res Public Health. 2020;17(1




Avoidance of avallable risk factors

Smoklng and ETS exposure
AStroneg encourage asthmatic patients to quit smoking (A)
AAdvrse parents/care givers of asthmatic children not to smoke
cars (A) | |
AStrongly encourage to avoid environmental smoke exposure (
Occupational exposures | -

Aldentify and eliminate occupational sensitizers and remove se
from that place (A)

GINA 2021



GINA ass'essme-nt of asthma co—ntrol (1)'

controlled Controlléd

. Daytime asthma symptoms > leaeek? < '

----
\
)
1
I
J
4

Any night waking due to asthmd?é none

' Y4
Sum="

1
2
3. SABA reliever for Symptoms >P /\zv@ékﬁesg of thesge
4.  Any activity limitation due 0 asjhnh '
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GINA ass'essme-nt of asthma co—ntrol (2)

B. Rlsk factors for poor asthma outcomes (assess at dlagn03|s & perlodlc.
Medicatiomsih SABA use @sp:ahlster /month), inadequate ICS taking

Other medical conditiessy, chronic rhinosinusitis, GERD, confirmed food allergy,
Exposuresoking, allergen exposure if sensitized, air pollution -
‘Contextiajor psychological or socioeconomic problems

Lung functiom FEV1 (esp. <60% predicted, high BD reversibility

Other tests in patients with Type 2 inlachewsioophils, efafd@d .
Major independent risk factors for eamenhtanhxarned or adm#itécsEvere exacerbatio
In last 12 months ¢

Risk factors for developing perS|stent alrﬂow limitation

Risk factors for medicagtinrcsle

Having any of these risk factor '
GINA 2021
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