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Objective

ADiscuss the latest updates in management of
asthma

AReview the disease
ALook at new information/drugs/strategies



Guidelines

1 EPR3 (Expert panel review 3)
} From the NIHO NHLBI- NAEPP
+ www.nhlbi.nih.gov/guidelines/astiima
Or searc8 fast hanEAf

1 GINA (Global Initiative for Asthma)
} www.ginasthma.org/



ASTHMA

AReview
APhysiology, Etiology Pathogenesis
APathophysiology
AClinical Features
ATreatment
AVionitoring

ANhat is new?



INTRODUCTION TO ASTHN

DEEINITIONASthma

Avariableandrecurring symptoms (chest tight
wheezing, cough, dyspnea)

Aairflow obstruction: bronchial ,
KelLJISNNbalLRZyaArgdSySaa oaugA
underlyinginflammation

Airway obstructionis partially or completely
reversible either spontaneously or with
treatment)




Normal Airway Inflamed Airway Airway Under Attack

No asthma: In between asthma attacks
A No twitchy inflammation is in the
airways background .
A No inflammation \ Xposure to a trigger causes
bronchospasm in allergic

(atopic) asthma. Nosallergic,
non-atopic has no known
cause




CLASSIFICATION

FExtrinsicasthma (specificause)
Mllergieqallergicasthma)
AOccupationalisthma fon-allergic)

Antrinsicasthma (no specificause)

No personal or family history of
asthma

Oftenoccurs later ifife



Earlyphase asthma response
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Latephase asthma response
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the-21st-century/asthma-in-the-21st-century-unexpected-applications-of-ancient-treatments



Asthma Stats (from CDC)

AAffects more thar8%of population inthe U.S

AStill underdiagnosed & undetreated
Al of every 11 children (6.3 million
Al of every 12 adults (17.7 million)

AAsthmarelated healthcare expenditures $56
billion

ADuring 2001 2011 the number of persons with
asthma increased by 28%

AAsthma mortalityrising
ADeaths in 2014 3,651



CDC statistics

Current Asthma Prevalence Percents by Age, Sex, and Initial |y h |g her
Race/Ethnicity, United States, 2015 .. i
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Female 9.1%
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o
Age Sex Race/Ethnicity
Source: National Health interview Survey, National Center for Health Statstics,
Centers for Disease Controland Preventon

|

https://www.cdc.gov/asthma/asthmadata.htm



Prevalence of asthma (%) by education, income, behavioisk (2010)/
Current (daily) 10.9

Current (some days) m e 10.4
Former smoker m N 0.0
Never smoked N 5.0

Obese e, 12.0
Overweight I 7.5
Not obese or overweight N 7.2

$75,000+ I 7.0
$50,000 < $75,000 e S0
$25,000 < $50,000 meee e S .3
$15,000 < $25,000 e 10.3
<$15, 000 e 14

College graduate m N 7.5
Some college M .6
H.S. graduate m s 5.8
< H.S. graduate m N 10.0

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0

https:// www.cdc.gov/asthma/impacts_nation



Risk Factors

Genetic
AAtopy (allergic)

AGender

AGenetic
Predisposition

ARace/ethnicity

Environment
ASmoking
AAllergens

AOccupational
sensitizers

ARespiratory
Infections

APerinatal risk factors
ADiet and nutrition



When does it occur? Why?

AAsthma between ages 5 & 15: usually allergic

AOnset after 3G/ears oldnonspecific

AAt onset ofadolescenceliseaseoften disappears, but
Yl e NBFLILISFNI tFUSNI AY H.

AExact mechanism of airway hyp@&sponsiveness is
unknown

AEpithelial damage is factor

AEpithelial damage increases and sustains airway
hyperresponsiveness



PRECIPITATING OR EXACERBATING
FACTORS/TRIGGERS

AAllergens
AOccupational exposure (certain substanées)
Alrritating dusts, fumes, ogases$

ATobacco smoke
AExercise: coldair+

*Denotes specific factors
* Denotesnon-specific factors



https://www.google.com/url?q=http://www.goldenrule.com/health-wellness/effects-of-smoking-and-second-hand-smoke/&sa=U&ei=zgNdU9z8HefX2QXs8IH4CA&ved=0CDwQ9QEwBw&usg=AFQjCNFzV_Auj2LNenFNQui17iwgBUgSpQ

PRECIPITATING OR EXACERBATING
FACTORS/TRIGGERS

AAspirin& other antiinflammatorydrugs®

ACertain food additives @reservatives
Ametabisulfites(salads)
ABHT/BHA

AStrong Emotions
ASleep (silent aspiration?)
AEsophageateflux*

+ Denotesnon-specificfactors



Asthma Attack

ABronchial narrowing during asthma attack
caused by:

AConstriction of bronchial smoottmuscles
(bronchospasm)

Alncreased secretions from goblet cell & submucosal
glands

ABronchial wall edema
ACellular infiltration
ADilation of local blood vessels



Asthma Attack

/Betweenepisodes:
AAsymptomatic
AMaybe normal PFTs
AOften normalABGs

ANonresponsive asthmatic attack:
statusasthmaticus

Af untreated for a long period
remodeling can occur

Aose the reversible nature becomes more
fixed alirflow obstructions



ETIOLOGY & PATHOGENESIS

Occupational Asthma:
ABronchospasm provoked by work environment
AFumes, smoke, gases, etc.
AAsymptomatiovhile awayfrom work
AProgressive during week
ARelief onweekends/vacations

Exercisanduced Asthma
ACooling and drying effects on the airways

CoughVariant Asthma:

ANo other symptomsg just an unexplained chronic
cough



PATHOPHYSIOLOGY

ACommonelements of asthma attack:
AAirway inflammation (mucosal edema)
ABronchospasm
ARetainedsecretions
Ancreased airway resistance

AAirtrappingand hyperinflation occur as
alrways narrow/collapse



PATHOPHYSIOLOGY

Alncreased airway resistance
A 2AaSdader f £ SQa

ADrop the radius by 50%increase resistance to
flow by factor of 4 (16 times more resistance)

F¢ Flow 4
P¢ Pressure WPR
R¢ Radius — =

' - Fluid viscosity 87}[

| ¢ length of tubing



PATHOPHYSIOLOGY

Ancreased airway resistance causes:
ADecreased forced expiratory flow rates
AHyperinflation

Ancreased respiratory workloadle to:
Ancreased airway resistance
AHyperinflation



PATHOPHYSIOLOGY

AViechanical disadvantage v
AAbnormal distribution of ventilation

AMbnormal distribution of pulmonary
blood flow

A/entilation/perfusion mismatching
MBGabnormalities(hypoxemia)



PATHOPHYSIOLOGY

/Severe, prolonged attacks lead to:

ANorsening ventilation/perfusion
mismatching

ARespiratory muscle fatigue (respiratory
alternans & paradoxical breathing)

ANorsening hypoxemia
AHypercapnia
ARespiratory failure



DIAGNOSIS

AHistory isa keyto diagnosis: Episodattacks
AHistory ofwheezing, coughing, SOB, chest tightness
AMay or may not be related to triggers

ASymptomfree interva

ASPIROMETRY = Obj

bronchodilatortest- S

S

ective measurememné & post
GNIFICANT RESPONSE

Alncrease in FEWY 126 and 200ml (or may quallfy If
change occurs with FVC

AViay overlap with COPD and shéwgerresponsive
alrways with more permanent changes in structure anc

function



CLINICAL FEATURES

AAttack usually starts with mild wheezing & cough

AABG: Uncompensata@spiratory alkalosis with
hypoxemia



CLINICAL FEATURES

A Fully developedhttack:

A Chesttightness/discomfort
(pressure)

A SOB

A Suffocating feeling

A Cough may have stringgnucus

A Situpright or lean forward for
maximum accessory musaise



Clinical Features

A Wheezing may become very faint or stop
If airflow limitation Is extreme

A Uncompensated respiratory acidosis
with worsened hypoxemia (mixed
acidosis possible)

A Untreated attack may last from 1 to
several hours; sometimes days



CLINICAL FEATURES

Physical Exam:
Avarying degrees of respiratory distress

AWheezing (caused by narrowed airways) may be
audible without stethoscope

AChest is often in expanded position
Alntercostal &/or supraclavicular retractions

AAccessory muscle use

ABreath sounds may be diminished or silent in severe
attack (air trapping)




CLINICAL FEATURES

Physical Exam:

AParadoxical pulse: systolic pressure 10
torr or more higher during expiration
than Inspiration

Arachycardia (>120 bpm)
ATachypnea (>30 breaths/m)in



Classification and Guidelines

ANAEPREPRB) classificatiomf asthma
Alntermittent

AMild Persistent
AModerate Persistent
ASevere Persistent

AGuidelines organized for 3 age groups
A0-4yrs, 5-11yrs, >12yrs

A3 key areas for each age group:

Adetermining severity, asses control, utilize a steige
approach



Classification: Impairment and Risk (from-BPR

Components of
Severity

Impairment

Normal FEV,/FVC:
8-19yr 85%
20-39yr 80%
40 -59yr 75%
60-80yr 70%

Risk

Symptoms

Nighttime
awakenings

Short-acting
beta,-agonist use
for symptom control
(not prevention
of EIB)

Interference with
normal activity

Lung function

Exacerbations
requiring oral

systemic
corticosteroids

Classification of Asthma Severity
(Youths >12 years of age and adults)

Intermittent
<2 days/week

<2x/month

<2 days/week

None

e Normal FEV,
between
exacerbations

* FEV, >80%
predicted

» FEV,/FVC
normal

Mild

>2 days/week
but not daily

3—-4x/month
>2 days/week

but not
>1x/day

Minor limitation

* FEV, >80%
predicted

» FEV,/FVC
normal

Persistent

Moderate
Daily

>1x/week but
not nightly

Daily

Some limitation

» FEV, >60% but
<80% predicted

» FEV,/FVC
reduced 5%

Severe

Throughout
the day

Often 7x/week

Several times
per day

Extremely limited

» FEV, <60%
predicted

» FEV,/FVC
reduced >5%

¢ Consider severity and interval since last exacerbation. Frequency and
severity may fluctuate over time for patients in any severity category.

Relative annual risk of exacerbations may be related to FEV,




Assessing Control

ASTHMA MANAGEMENT—YOUTHS =12 YEARS OF AGE & ADULTS (part 2 of 2)

Assessing Asthma Control and Adjusting Therapy In Youths =12 Years of Age and Adults

Classification of Asthma Control (=12 Years of Age)
Not Well Very Poorly
Components of Control Well Controlled Controlled Controlled
Symptoms =2 days/week =2 days/week Throughout the day
Nighttime awakenings =2 /month 1-3 /week =4 /week
Interference with normal activity None Some limitation Extremely imited
Short-acting B -agonist use for
symptom control (not prevention =2 days/week =2 days/week Several times per day
Impairment |of £18)
=>80% predicted/ 60%-80% predicted/ < 60% predicted/
FEVy or poek ow personal best personal best personal best
Validated questionnaires*
ATAQ 0 1-2 3-4
ACQ =0.757 =15 N/A
ACT =20 16-19 =15
Exacerbations requiring oral 0-1/year =2/year
systemic corticosteroids Consider severity and interval since last exacerbation
Risk Progressive loss of lung function | Evaluation requires longterm follow-up care
Medication side effects can vary in intensity from none to very troublesome and
Treatmentrelated adverse effects | womisome. The level of intensity does not comelate to specific levels of control but should
be considered in the overall assessment of risk.
* Maintain current step e Step up 1 step and * Consider short course of
* Regular follow-ups every * Reevaluate iIn 2 10 6 weeks oral systemic corticosteroids
omm Acti 1 to 6 months to maintain | » For side effects, consider * Step up 1 to 2 steps and
Rec ended on controf altemnative treatment * Reevaluate in 2 weeks
for Treatment * Consider step down if well options * For side effects, consider
controlled for at least altemative treatment options
3 months

ACQ = Asthma Control Questionnare®; ACT = Asthma Control Test™; ATAQ = Asthma Therapy Assessment Questionnaire®; EIB = exerciseinduced bronchospasm;
FEV, = forced expiratory volume in 1 second.

*Questionnares do not 3ssess lung function or the risk doman.

“ACQ values of 0.76-1.4 are Inceterminate regaraing welk-controlied asthma.

Adapted from National Asthma Education and Prevention Program. Expert Panel Report 3: Guidelines for the Diggnosis and M. of Asthma 2007.
U.S. Department of Heaith and Human Services. Avaiiable 3t http.//waw.nhidi.nih gov/guicelines /asthma/asthgdin.paf. Acce on: September 21, 2007,



Stepwise approach to treatment

: Persistent Asthma: Daily Medication
Intermittent z 22Ut - . .
Consult with asthma specialist if step 4 care or higher is required.
Asthma ; :
Consider consultation at step 3.
Step 6 Step up if
Step 5 || porarred: needed
Step 4 Preferred: High-dose (first, check
P High-dose ICS + LABA + oral adherence,
Step 3 || Preferred: ICS + LABA corticosteroid environmental
control, and
- Medium-dose ICS AND A
Step Preferred. +LABA e comorbid
. :'(’cé"f’fng Consider Consider conditions)
) OR Alternative: Omalizumab for o;“‘:‘zt:“‘;:z ft?z;ve
Step 1 Sowdose ke Medium-dose ICS | | Medium-dose ICS | | Patients who have ;m ies
ve: ) ; allergies 9 Assess
Preferred: Cromolyn, LTRA, | | Low-dose ICS + Theophylline, or contro
SABA PRN Nedocromil, or either LTRA, Zilsuton
Theophylline Theophylline, or :
Zileuton Step down if
possible

(and asthma s

Steps 2-4:

Each step: Patient education, environmental control, and management of comorbidities.
Consider subcutaneous allergen immunotherapy for patients who have allergic asthma (see notes)

8 well controlled
at least

g 3 months)

Quick-Relief Medication for All Patients

SABA as needed for symptoms. Intensity of treatment depends on severity of symptoms: up to 3 treatments at 20-minute intervals
as needed. Short course of oral systemic corticostercids may be needed.

Use of SABA >2 days a week for symptom relief (not prevention of EIB) generally indicates inadequate control and the need to step
up treatment.

Key: Alphabetical order is used when more than one treatment option is listed within either preferred or
alternative therapy. EIB, exercise-induced bronchospasm; ICS, inhaled corticosteroid; LABA, long-acting inhaled beta;-
agonist; LTRA, leukotriene receptor antagonist; SABA, inhaled short-acting betaz-agonist



Evaluate PFTs In asthma

Flow-Volume Loops

PEFR
z
i Volume é Volume
- vC » - vC -
Normal Obstruction
ONor mal cofttdr V. | 0®®bstr uct idurmg patt
shows up in asthma when asthma attack

between attacks



Prepost F/V loops and V/T curves

Flow
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PULMONARY FUNCTION ANALYSIS
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Spirometry
FVC Liters
FEV1 Liters

FEVI/FVC %

. FEF25-75% L/sec

FEF200-1200 L/sec

PEF L/sec
FET100% Sec
FivVC Liters
MVV L/min
f BPM

Ref

3.08
2.61

85
3.06
5.45
6.65

3.63
113

Pre
Meas
252
(1.59)
(63)
(0.87)
(1.97)
(4.69)
7.64
(2.01)
(46)

75

Pre

% Ref
82
(61)

(28)
(36)
(70)
(56)
(41)

FVC : 3.14 2.52 = 620 ml response
FEV1: 2.14i 1.59 = 550ml response

Post
Meas
3.14
2.14
(68)
(1.32)
3.97
5.84
8.78
2.80

Post Post
% Ref % Chg
102 25
82 35
(43) 52
73 101

88 25

15

0 39



Bronchial challenge/ bronchial provocation
tests

AWhy? History and symptoms point to asthma but
spirometry Is normal

AHow? Challenge or provoke airways to spasm

ACheck baseline firgtif obstruction is present stop and do
a pre/post test

AMethacholine exercise, cold air, mannitol

AFor inhaled agents, step up in strength with E&V
each step

AExercise then begin seri@dE\ measurement
AWhat? Look for a 20% drop from baseline



Fraction of nitric oxide (NO) in exhaled
breath FeNQ

CanFg,Be Used to Diagnose Asthma?

AFeis associateavith eosinophilic airway
iInflammation

AFe ,predicts likelihoodf corticosteroid
responsiveness

ﬁFeNOcan supportadiagnosif asthma

AFe o may predict AirwayHyperresponsiveness
(AHR)



Fio

ALowFe, (< 25 ppb in Adults; 20 ppb in Children
AHighFe s (> 50 ppb in Adults, 35 ppb in Children)

AlntermediateFg , (25 ppbto 50 ppb in Adults; 29
35 ppb in Children)

APersistently Higlrg,, (> 50 ppb in adults, 35 ppb in
Children)

AOther Situations in whicke,,May Be Useful
ACOPD
APulmonary Hypertension
ACystic Fibrosis and Nasal NO Measureme




FOT/I0S

AForced Oscillation Technigaad Impulse
OscillometrySystem use bursts of sound to
essentially measure resistance.

ABoth measure during tidal breathing: No special
maneuvers are needed by the patient

AMeasures respiratorimpedance Zrs), which
iIncludesthe respiratory resistancdx(s) and
respiratory reactanceXs)



FOT/I0S

AOrtiz et al. were able to test childrencs
years old to show significant improvement in
|OS pre/post SABA (children could not do
spirometry)

- pe———CTT e
Fred Fre tPred Post %Pred %Chg \\A
R at 5 Hz [emH20/ (L/s) ] 4.06 8.08 89.1 €.26 &€9.0 -22.8&
[cmB20/ (L/s)]  7.24  5.42  74.9 4.06 S56.1 -25.0 /
AX [cmH20/L] 26.76 14.85 -44.5
Re requency [1/s] 20.97 18.50 1.8 a -
X at 5 Hz [emH20/ (L/5) ] -2.90 -3.75 129.e -2.30 79.3 -38.8 »
5 0.9 91.1 0.8 75.1 -17.%
o] 20 1.0 1.0 97.1 1.0 95.
Pre Post
20

F [Hz]
ol
| 2
5
2 0 2 g 10

111111111

‘in
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TREATMENT

AThe pharmacological approach is the mainsta
of asthma treatment

AAccording to the NAEPP the pharmacological
approach to asthma treatment is classified into
two categories:

AQuick relievers (rescue medications)
ALongterm controllers



TREATMENT

A ongterm controllers

AL ongacting inhaled bet& agonists (not given
alone/ monotherapyca [ ! . I € U
AFormotero| salmetero] vilanterol

AnhaledO2 NI A O2a4U0SNRARA ¢
high dose)

ABudesonide, fluticasone (propionate afwoate),
montelucast

A eukotriene receptor antagonist (LTRA)
AMontelucast



Treatment

ACombinations for LABA and ICS
AAdvair Dulera Symbicort BreoEllipta

A 2aAy3 ANRPdzyRXOD
AMast Cell stabilizers

ACromolynsodium,nedocromil

AMethylxanthines
ATheophylline

ASome new drugs currently only for COPD but
research may open to asthma



Dilate- Devices

AMake sure the technique is right and check
repeatedly

AReview at every visgreinforce correct
technique
AMake sure the device is right

Alnspiratory flow? Hand strength and
coordination?

ADevice available that gives inspiratory flow w
varying devices (Kheck Dial)

AAdd spacer?
AMouthpiece gives more medication than mas
A5 2y Qi dby Beatments Rith babies!

www.clinicalfoundations.org/assets/foundations14.pdf
Berlinski & Willis, RespCare 58(7) 1124133.



MONITORING .

APeak flow meter O
AGreen zone: 80%.00% of personal best .
AYellow zone: 50% to 80% of personal best
AAKATIKE &Sttz2¢ 1 2ySY y2z2 3z
AAvoid triggers, strenuous exercise, increase asthm:
meds

Rat26¢e @Stttz 1 2ySY 2NIf€
NITYS |a GKATKE YR S| ¢
ARed zone: < 50% of persomaistc CALL 911
ABeta:2 agonist, oral steroidjet to the E.D.




ALL patients should have
an upto-date Asthma
Action Plan!



