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chronic _inflammatory disorder
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a chronic inflammatory disorder of the airways
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. widespread but variable airflow obstruction that is

pisodes are usually associated with--------- oftéen reversible either spontaneously or with
treatment

e inflammation also causes an associated Increase In bronchial hyperresponsiveness to
ariety of stimuli




Asthma is defined by

resolve spontaneously

alrway hyperresponsiveness u
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Ichronic ain usually persist or lung function is normal, but may
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, Wherever possible as it is often more difficult to confirm the diagnosis afterwards
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+* Patients (especially more than one ; pes of symptoms.

ptoms are often igh > early morning.
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YSymptoms are by viral infections (colds), exercise, allergen exposure, changes in weather,
aughter, or irritants




decrease the probability




all tests of airway caliber may be normal between attacks

®* Bronchial responsiveness

allerqgic rhinitis
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® Infections

It 1

There is some association between respiratory syncytial virus infection in

infancy and the development of asthma
O
atypical bacteria such as Mycoplasma and Chlamydophila, have been
/ implicated in the mechanism of severe asthma



®* Genetic Considerations




__° Air Pollution

Most evidence a nt role for air pollution as

asthma is no more prevalent in cities with a high ambient level of traffic
O pollution than in rural areas with low levels of pollution
/3 There is some evidence that maternal smoking is a risk factor for asthma



* Allergens

" Occupational Exposure




Intrinsic Asthma

be aspirin-sens uil

-

(f more severe, persistent asthma.



* Allergens

early response

esponse

airway edema and an acute inflc atory response with increased

eosinophils and neutrophils that are not very reversible with
O .
bronchodilators.



® Virus Infections

® Pharmacologic Agents

Aspirin may




®* Exercise

and

reatment with ICS



® Physical Factors

®* Food

® Air Pollution

nitrogen oxide

Occupational asthma is characteristically associated with symptoms at work with relief

on weekends and holidays



® Gastroesophageal Reflux




® Stress




DIAGNOSIS




Box 1-2. Diagnostic criteria for asthma in adults, adolescents, and children 6-11 years

1. HISTORY OF VARIABLE RESPIRATORY SYMPTOMS

Feature

Wheeze, shortness of breath,
chest tightness and cough
{(Descnptors may vary between
cultures and by age)

Features that support the diagnosis

= Generally more than one type of respiratory symptom (in adults, isolated cough is
seldom due to asthma)

= Symptoms occur variably over time and vary in intensity

= Symptoms are often worse at night or on waking

= Symptoms are often tnggered by exercise, laughter, allergens, cold air

= Symptoms often appear or worsen with viral infections

2. CONFIRMED VARIABLE EXPIRATORY AIRFLOW LIMITATION

Feature
2.1 Documented expiratory
airflow limitation

AND

2.2 Documented excessive
variability in lung function™
{one or more of the following):

= Positive bronchodilator (BD)
reversibility test

= Excessive vanability in twice-
daily PEF over 2 weeks

Considerations, definifions, critenia

At a ime when FEV: i1s reduced, confirm that FEV1#/FVC is reduced (it is usually
=0.75-0.80 in adults, =0.90 in children®?)

The greater the vanations, or the more occasions excess vanation i1s seen, the more
confident the diagnosis. If inibally negative, tests can be repeated during symptoms
or in the early morning.

Adulis: increase in FEV1 of =12% and =200 mL (greater confidence if increase 1s
=>15% and >400 mL). Children: increase in FEV of >12% predicted

Change measured 10—-15 minutes after 200—400 mcg salbutamol (albuterol) or
equivalent, compared with pre-BD readings. Positive test more likely if BD withheld
before test: SABA =4 hours, twice-daily LABA 24 hours, once-daily LABA 36 hours

Adulis: average daily diurnal PEF variability >10%*
Children: average daily diurnal PEF vanability =13%*




+Significant increase in lung Adu!fs':' increase in FEV; by >12% and >200 mL (or PEFT by >20%) from haseline
function after 4 weeks of after 4 weeks of treatment, outside respiratory infections

ant-inflammatory treatment

+Positive exercise challenge tesl Aalults: fall in FEV+ of >10% and >200 mL from haseline
Children: fall in FEV4 of >12% predicted, or PEF >15%

+Positive bronchial challtelnge test Fallin FEV1 from baseline of 220% with standard doses of methacholine, or 2157
(usually only for adults) with standardized hyperventiation, hypertonic saline or mannitol challenge

oExcessive variation in lung Adults: variation in FEV of >12% and >200 mL between visits, outside of respiratory

function between visits (good  Infections
specificity but poor sensitivity) ~ Childlren: variation in FEV1 of >12% in FEV4 or >15% in PEFT between visits (may

Include respiratory infections)






| RIGHT TECHNIQUE |

DEMOGRAPHIC DETAILS

SUBJECT POSITION

PERFORM TEST

Explain the procedure to ACCEPTABILITY &
REPETABILITY -

the patient
RECORD VALUES

Demonstrate the

procedure to the patient Subject Technician

Give 1 or 2 trial runs

with the mouth piece

Important to

communicate well for

Qlr U]

RIGHT EQUIPMENT SUBJECT CO-OPERATION

r



RIGHT TECHNIQUE

DEMOGRAPHIC DETAILS

SUBJECT POSITION
i DEMONSTRATE TEST
Nice deeeeeeep :
inhalation ACCEPTABILITY &

REPETABILITY

B RECORD VALUES m

(/?/3 RIGHT EQUIPMENT SUBJECT CO-OPERATION _ RIGHT INTERPRETATION



RIGHT TECHNIQUE

DEMOGRAPHIC DETAILS

SUBJECT POSITION

DEMONSTRATE TEST

Blast i

ACCEPTABILITY &

Blow as fast as you REPETABILITY

an 00000
RECORD VALUES

(/;3 RIGHT EQUIPMENT SUBJECT CO-OPERATION _ RIGHT INTERPRETATION



RIGHT TECHNIQUE

DEMOGRAPHIC DETAILS

SUBJECT POSITION

DEMONSTRATE TEST
Continue to remove as

much air as possible

FVC+ FEF25-75

ACCEPTABILITY &
REPETABILITY

RECORD VALUES

(/?/D RIGHT EQUIPMENT SUBJECT CO-OPERATION _ RIGHT INTERPRETATION



RIGHT TECHNIQUE

DEMOGRAPHIC DETAILS

SUBJECT POSITION

DEMONSTRATE TEST
Take deep inspiration

. k ACCEPTABILITY &
(Inspire as much air as REPETABILITY

was blown out) RECORD VALUES

(/?/D RIGHT EQUIPMENT SUBJECT CO-OPERATION _ RIGHT INTERPRETATION
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B. Moderate Airflow Obstruction

Flow
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C. Severe Airflow Obstruction

Flow
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Predicted Measured “%Predicted
FVC (L) 4.45 4.20 o4
FEV4 (L) 3.37 2.20 65
FEV{/VC % 76 52
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Time (Sec)
Predicted Measured % Predicted
FVC (L) 4.54 3.29 72
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TREATMENT

Table 254-2 Aims of Asthma Therapy

« Minimal (ideally no) chronic symptoms, including nocturnal

« Minimal (infrequent) exacerbations

= Mo emergency visits

« Minimal (ideally no) use of a required E-E—agcurliat

« Mo hmitations on acbivities, including exercise

« Peak expiratory flow circadian vanation <=20%:a

« (Near) normal PEF

« Minimal (or no) adverse effects from medicine




bronchodilators




*controllers
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® activate ,-adrenergic receptors
® rel h I I
relaxes smooth muscle cells

® inhibits certain inflammatory cells, particularly mast cells

Table 254-3 Effects of B-Adrenergic Agonists on Airways

« Relaxabtion of airway smooth muscle (proximal and distal airways)
« Inhibition of mast cell mediator release

« Inhibition of plasma exudation and airway edema

¢ Increased mucociiary clearance

« Increased mucus secretion

« Decreased cough

« No effect on chronic inflammation




Short-acting ,-agonists (SABAs)




Long-acting ,-agonists (LABAs)

® palpitations

® small fall in plasma potassium




Anticholinergics




Theophylline

~

'
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®* metabolized b
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Systemic Corticosteroids

Antileukotrienes

® |ess effective tha .

= —mm

® less effect on airway inflammation
® useful as an add-on therapy

® |ess effective than LABAs




Cromones




MANAGEMENT OF CHRONIC ASTHMA

Classifying asthma severity in youths greater than or equal to 12 years of age and adults

Classification of asthma severity (youths 212 years of age and adulis)
Components of severity Persistent
Intermittent
Mild ‘ Moderate ‘ Severe
Impairment Symptoms <2 days/week »2 days/week but not Daily Throughout the day
daily
Normal FEV 1
JFVC: Nighttime awakenings <2%/month 3-4x%/month =1x/week but not nightly Often 7x/week
8-19 yr 85 Short-acting beta ; -agonist use for symptom contral (not <2 days/week »2 days/week but not Daily Several times per day
percent prevention of EIB) »1x/day
20-39 yr 80 Interference with normal activity None Minar limitation Some limitation Extremely limited
percent
40-50 vr 75 Lung function « Normal FEV ; between + FEV 1 280 percent  FEV 1 »60 but <80 percent | » FEV 1 <60 percent
4 exacerbations predicted predicted predicted

percent
60-80 y7 70 » FEV 1 >80 percent predicted « FEV 1 /FVC normal  FEV 1 /FVC reduced 5 percent | » FEV 4 /FVC reduced =5
percent + FEV 1 /FVC normal percent
Risk Exacerbations requiring oral systemic corticosteroids 0-1/year (see footnote) =2 /year (see footnote)

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 1




Persistent asthma: daily medication

intermittent
asthma Consult with asthma specialist if step 4 care or higher is required.
Consider consulitation at step 3.
Step 6
Preferred:
e s High-dose
Praferrad: ICS +
Step 4 High-dosé LABA ¢+ cral
: ICS +« LABA corticosteroid
Step 3 Preferred.
Medium-dose AND AND
Proeforred: ICS + LABA
Low-dose - 3 Considear
ICS + LABA Altemative: TP Omalizumab
Step 2 OR Medium-dose for patients for patients
Medium-dose ICS + either o Feiie who have
Preferred: ICS LTRA, allorgies allergies
Step 1 Low-dose ICS Theophyliine, 9
Allernative: or Zileuton
Proferred: Alternative: Low-dose ICS
SABA N Cromolyn, + either LTRA,
LTRA, Theophylline,
Nedocromil . or or Zileuton

Theophylline

Each step: Patient education, environmental control, and management of comorbidities.

Steps 2—4: Consider subcutaneous allergen immunotherapy for patients who have allergic asthma
(see notes).

Assess
control

Step down if
possible

(and asthma
is well
controfied
at least
3 months)

Quick relief medication for all patients
= SABA as needed for symptoms. Intensity of treatment depends on severnty of symptoms: up to 3
treatments at 20-minute intervals as needed. Short course of oral systemic corticosteroids may be

needed.

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







Triage patient immediately

Take brief history to ascertain risk factors
Previous intubation or ICU admission
=2 Hospitalizations or =3 emergency department visits in past yr
=2 Canisters of short-acting S-adrenergic agonist per mo
Coexisting conditions

Assess vital signs and perform brief physical examination
Observe for breathlessness
MNMeasure respiratory rate and heart rate, check for pulsus paradoxus
Note whether accessory muscles of respiration used
Perform chest examination

Initiate treatment with oxygen to
achieve SalO,; =905

v h, ;

Assess for mild-to-moderate exacerbation Assess for severe exacerbation
FEV,; or PEF =405 FEV; or PEF <4025
Patient talks in sentences Patient talks in words or phrases but
Pulse =120 beats/min Nnot sentences
Minimal or no pulsus paradoxus Pulse =120 beats/min, respiratory
Sas,;, =90 rate =30 breaths per min
Pulsus paradoxus (decrease in systolic

arterial pressure by =25 mm Hg on
inspiration)

Loud whee=zes or silent chest

SaC,; =9026 or PaO,; =60 mm Hg

4, f l

Initiate treatment Initiate treatment

Short-acting S,-adrenergic agonist High-dose short-acting S,-adrenergic
administered by means of a metered- agonist plus ipratropium bromide
dose inhaler with valved holding administered by means of a metered-
chamber or 2 nebulizer, up to 3 doses dose inhaler with valved holding
in first hr chamber or 2a nebulizer every 20 min

Oral corticosteroids if no immediate or continuocusly for 1 hr
response or if patient recently received Oral corticostercids
systemic corticostercocids

!

Reassess history. symptoms, vital signs, results
of physical examination, PEF, and SaO,
after 60—90 min of treatment

Figure 1. Initial Assessment of a Patient Presenting to the Emergency Department with Asthma.

Adapted from the National Asthma Education and Prevention Program Expert Panel Report 3. FEV, denotes forced
expiratory volume in 1 second, ICU intensive care unit, PaCO, partial pressure of arterial carbon dioxide, PaO., partial
pressure of arterial oxygen, PEF peak expiratory flow, and SaO._. arterial oxygen saturation.




Reassess history, syrmptormrms, wital signs, results
of physical examination., PEF, and SaO,; after

&S0—a0 rmiin of treatrment

w

b

exacerbatiorn

Patient has continued mild-to-rmoderate

Patient has continued severe
exacerbation

l

l

Comnmtinue treatrment

enveaery 60 rmin
Oral corticosteroids

Oxygen to achieve Sald, =90%6

Short-acting S-adrenergic agonist
administered by means of a
metered-dose inhaler with vabred
holding chamber or a nebulizer,

Continue treatrment 1—3 hr, provided
there is improverment

Comnmtinue treatrment

Oxygen to achieve Sald; =920%6
Short-acting S-adrenergic agonist plus
ipratropiurm bromide administered

by rmeans of a metered-dose inhalaer
wreith walved holding chamber or a
mnebulizer, every hr or contimnuoushy
Oral corticosteroids
Consider magnesiurm sulfate or heliox

!

Writhin =<4 hr, rmake decision to admit or discharge

|

Patient has good response
FEW, or PEF =702& sus-
tainmned for &0 min
Mo distress
MNormal examination

}

Drischarge

w

Patient has incomplete response
FEW, or FEF 40—6569%c
MMild-to-rmoderate symptorms

Discharge or admit, on the basis
of risk factors, likelihocod of ad-
herence, and horme environrment

|

Patiernt has poor responsea
FEW, or PEF <40%2&
PaCO, =42 mm Hg
Seveaere symptorms
Drowsiness, confusion

}

A emit

Figure 2. Continued Mamnagement of Asthrma in the Emergency Department.

Adapted frorm the MNational Asthrma Education and Prewvention Prograrm Expert Panel

Report 3.7 Heliox is a mixture

of helium and oxygen, usually 7925 and 2124, respectively, whose density is abowut one third that of air. FEW,; denotes
forced expiratory volurme in 1 second, PaCO ., partial pressure of arterial carbon dioxide, PEF peak expiratory flow.,

and SaO, arterial oxygen saturation.




