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Objective 

ÅDiscuss the latest updates in management of 
asthma 
ÅReview the disease 
ÅLook at new information/drugs/strategies 

 



Guidelines 

}EPR-3 (Expert panel review 3) 

}From the NIH ð NHLBI - NAEPP 

}www.nhlbi.nih.gov/guidelines/asthma/ 

  Or search for òEPR-3 asthmaó 

 

}GINA (Global Initiative for Asthma) 

}www.ginasthma.org/ 



ASTHMA 

ÅReview 
ÅPhysiology, Etiology & Pathogenesis 
ÅPathophysiology 
ÅClinical Features 
ÅTreatment 
ÅMonitoring 

ÅWhat is new? 



INTRODUCTION TO ASTHMA 

DEFINITION: Asthma 
Åvariable and recurring symptoms (chest tightness, 
wheezing, cough, dyspnea) 

Åairflow obstruction: bronchial 
ƘȅǇŜǊǊŜǎǇƻƴǎƛǾŜƴŜǎǎ όάǘǿƛǘŎƘȅ ŀƛǊǿŀȅǎέύ ŀƴŘ 
underlying inflammation 

Airway obstruction is partially or completely 
reversible either spontaneously or with 
treatment) 



In between asthma attacks ς 
inflammation is in the 
background  

Exposure to a trigger causes 
bronchospasm in allergic 
(atopic) asthma. Non-allergic, 
non-atopic has no known 
cause 

No asthma: 
Å No twitchy   

airways 
Å No inflammation 



CLASSIFICATION 

ÅExtrinsic asthma (specific cause) 
ÅAllergies (allergic asthma) 
ÅOccupational asthma (non-allergic) 

ÅIntrinsic asthma (no specific cause) 
ÅNo personal or family history of 
asthma 
ÅOften occurs later in life 



http://www.intechopen.com/books/using-old-solutions-to-new-problems-natural-drug-discovery-in-
the-21st-century/asthma-in-the-21st-century-unexpected-applications-of-ancient-treatments 

, Leukotrienes 

Early-phase asthma response 



Late-phase asthma response 



Asthma  Stats (from CDC) 

ÅAffects more than 8% of population in the U.S 

ÅStill under-diagnosed & under-treated  
Å1 of every 11 children (6.3 million 
Å1 of every 12 adults (17.7 million) 

ÅAsthma-related healthcare expenditures is $56 
billion 

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

ÅAsthma mortality rising 
ÅDeaths in 2014 ς 3,651 



CDC statistics 

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

Initially higher 
incidence in 
ƳŀƭŜǎΧ  
after puberty 
it shifts to 
females 
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https:// www.cdc.gov/asthma/impacts_nation 



Risk Factors 

Genetic  
ÅAtopy (allergic) 

ÅGender 

ÅGenetic 
Predisposition 

ÅRace/ethnicity 

Environment 
ÅSmoking 

ÅAllergens 

ÅOccupational 
sensitizers 

ÅRespiratory 
infections 

ÅPerinatal risk factors  

ÅDiet and nutrition 



When does it occur? Why? 

ÅAsthma between ages 5 & 15: usually allergic 

ÅOnset after 30 years old: nonspecific 

ÅAt onset of adolescence disease often disappears, but 
Ƴŀȅ ǊŜŀǇǇŜŀǊ ƭŀǘŜǊ ƛƴ нлΩǎ ƻǊ ŜŀǊƭȅ олΩǎ 

ÅExact mechanism of airway hyper-responsiveness is 
unknown 

ÅEpithelial damage is factor 

ÅEpithelial damage increases and sustains airway 
hyper-responsiveness 



PRECIPITATING OR EXACERBATING 
 FACTORS/TRIGGERS 
 
ÅAllergens* 

ÅOccupational exposure (certain substances)*  

ÅIrritating dusts, fumes, or gases+ 

ÅTobacco smoke+ 

ÅExercise ς cold air +  

 

*Denotes specific factors 
+ Denotes non-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 
 

ÅAspirin & other anti-inflammatory drugs + 
ÅCertain food additives & preservatives + 
Åmetabisulfites (salads) 
ÅBHT/BHA 

ÅStrong Emotions + 
ÅSleep (silent aspiration?) + 
ÅEsophageal reflux + 

 

 

+ Denotes non-specific factors 



Asthma Attack 

ÅBronchial narrowing during asthma attack 
caused by: 
ÅConstriction of bronchial smooth muscles 
(bronchospasm) 
ÅIncreased secretions from goblet cell & submucosal 
glands 
ÅBronchial wall edema 
ÅCellular infiltration 
ÅDilation of local blood vessels 

 



Asthma Attack 

ÅBetween episodes: 
ÁAsymptomatic 
ÁMaybe normal PFTs 
ÁOften normal ABGs 

 

ÅNon-responsive asthmatic attack: 
status asthmaticus 
 

ÅIf untreated for a long period -
remodeling can occur 
Ålose the reversible nature ς becomes more 
fixed airflow obstructions 

 
 



ETIOLOGY & PATHOGENESIS 

Occupational Asthma: 
ÅBronchospasm provoked by work environment 
ÅFumes, smoke, gases, etc. 
ÅAsymptomatic while away from work 
ÅProgressive during week 
ÅRelief on weekends/vacations 

Exercise-induced Asthma: 
ÅCooling and drying effects on the airways 

Cough-Variant Asthma: 
ÅNo other symptoms ς just an unexplained chronic 
cough 



PATHOPHYSIOLOGY 

ÅCommon elements of asthma attack: 
ÁAirway inflammation (mucosal edema) 
ÁBronchospasm 
ÁRetained secretions 
ÁIncreased airway resistance 
 

ÁAirtrapping and hyperinflation occur as 
airways narrow/collapse 



PATHOPHYSIOLOGY 

ÅIncreased airway resistance 

ÅtƻƛǎŜǎǳƛƭƭŜΩǎ  law 

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

F ς Flow 
P ς Pressure 
R ς Radius 
 ́-  Fluid viscosity 

l ς length of tubing 



PATHOPHYSIOLOGY 

ÅIncreased airway resistance causes: 
ÅDecreased forced expiratory flow rates 
ÅHyperinflation 

ÅIncreased respiratory workload due to: 
ÅIncreased airway resistance 
ÅHyperinflation 

 



PATHOPHYSIOLOGY 

ÅMechanical disadvantage 

ÅAbnormal distribution of ventilation 

ÅAbnormal distribution of pulmonary 
blood flow 

ÅVentilation/perfusion mismatching 

ÅABG abnormalities (hypoxemia) 

V#



PATHOPHYSIOLOGY 

ÅSevere, prolonged attacks lead to: 
ÅWorsening ventilation/perfusion 
mismatching 
ÅRespiratory muscle fatigue (respiratory 
alternans & paradoxical breathing) 
ÅWorsening hypoxemia 
ÅHypercapnia 
ÅRespiratory failure 



DIAGNOSIS 

ÅHistory is a key to diagnosis: Episodic attacks 
ÅHistory of wheezing, coughing, SOB, chest tightness 
ÅMay or may not be related to triggers 
ÅSymptom-free intervals 

ÅSPIROMETRY = Objective measurement: Pre- & post-
bronchodilator test- SIGNIFICANT RESPONSE 
ÅIncrease in FEV1 by 12%  and 200 ml (or may qualify if 
change occurs with FVC 

 

ÅMay overlap with COPD and share hyperresponsive 
airways with more permanent changes in structure and 
function 



CLINICAL FEATURES 

ÅAttack usually starts with mild wheezing & cough 

ÅABG: Uncompensated respiratory alkalosis with 
hypoxemia 

 



CLINICAL FEATURES 

 

 
 

ÅFully developed attack: 
ÅChest tightness/discomfort 

(pressure) 
ÅSOB 
ÅSuffocating feeling 
ÅCough, may have stringy mucus 
ÅSit upright or lean forward for 

maximum accessory muscle use 
 



Clinical Features 

ÅWheezing may become very faint or stop 
if airflow limitation is extreme 

ÅUncompensated respiratory acidosis 
with worsened hypoxemia (mixed 
acidosis possible) 

ÅUntreated attack may last from 1 to 
several hours; sometimes days 

 



CLINICAL FEATURES 

Physical Exam: 
ÅVarying degrees of respiratory distress 
ÅWheezing (caused by narrowed airways) may be 
audible without stethoscope 
ÅChest is often in expanded position 
ÅIntercostal &/or supraclavicular retractions 
ÅAccessory muscle use 
ÅBreath sounds may be diminished or silent in severe 
attack (air trapping) 
 
 
 



CLINICAL FEATURES 

Physical Exam: 

ÅParadoxical pulse: systolic pressure 10 
torr or more higher during expiration 
than inspiration 

ÅTachycardia (>120 bpm) 

ÅTachypnea (>30 breaths/min) 



Classification and Guidelines 

ÅNAEPP (EPR-3) classification of asthma 
ÅIntermittent  
 
ÅMild Persistent 
ÅModerate Persistent 
ÅSevere Persistent 

 

ÅGuidelines organized for 3 age groups  
Å0-4 yrs, 5-11 yrs, > 12 yrs 

 
Å3 key areas for each age group:  
Ådetermining severity, asses control, utilize a step-wise 

approach 



Classification: Impairment and Risk (from EPR-3) 



Assessing Control 



Step-wise approach to treatment 



Evaluate: PFTs in asthma 

òNormaló F/V loop often 

shows up in asthma when 

between attacks  

òObstructionó  pattern during 

asthma attack  



  
Pre-post F/V loops and V/T curves 



FVC : 3.14 ς 2.52 = 620 ml response 

FEV1: 2.14 ï 1.59 = 550 ml response 



Bronchial challenge/ bronchial provocation 
tests 

ÅWhy? History and symptoms point to asthma but 
spirometry is normal 

ÅHow? Challenge or provoke airways to spasm 
ÅCheck baseline first ς if obstruction is present stop and do 

a pre/post test 
ÅMethacholine, exercise, cold air, mannitol 
ÅFor inhaled agents, step up in strength with FEV1 at 

each step 
ÅExercise then begin serial FEV1 measurement 

ÅWhat? Look for a 20% drop from baseline 



Fraction of nitric oxide (NO) in exhaled 
breath (FeNO) 
 

Can FeNO Be Used to Diagnose Asthma? 
ÅFeNO is associated with eosinophilic airway 
inflammation 
ÅFeNO predicts likelihood of corticosteroid 
responsiveness 
ÅFeNO can support a diagnosis of asthma 
ÅFeNO may predict Airway Hyperresponsiveness 
(AHR) 

 



FENO 

ÅLow FeNO (< 25 ppb in Adults; 20 ppb in Children) 

ÅHigh FeNO (> 50 ppb in Adults, 35 ppb in Children) 

ÅIntermediate FeNO (25 ppb to 50 ppb in Adults; 20ς
35 ppb in Children) 

ÅPersistently High FeNO (> 50 ppb in adults, 35 ppb in 
Children) 

ÅOther Situations in which FeNO May Be Useful 
ÅCOPD 

ÅPulmonary Hypertension 
ÅCystic Fibrosis and Nasal NO Measurements 

 



FOT/IOS 

ÅForced Oscillation Technique and Impulse 
Oscillometry System use bursts of sound to 
essentially measure resistance. 

 

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

 

ÅMeasures respiratory impedance (Zrs), which 
includes the respiratory resistance (Rrs) and 
respiratory reactance (Xrs) 



FOT/IOS 

ÅOrtiz et al. were able to test children 2 ς 5 
years old to show significant improvement in 
IOS pre/post SABA (children could not do 
spirometry) 



TREATMENT 

ÅThe pharmacological approach is the mainstay 
of asthma treatment 

 

ÅAccording to the NAEPP the pharmacological 
approach to asthma treatment is classified into 
two categories: 
ÅQuick relievers (rescue medications) 
ÅLong-term controllers 

 



TREATMENT 

ÅLong-term controllers 
ÅLong-acting inhaled beta-2 agonists (not given 
alone/ monotherapy  ς ά[!.!έύ 
ÅFormoterol, salmeterol, vilanterol 

ÅInhaled ŎƻǊǘƛŎƻǎǘŜǊƻƛŘǎ άL/{έ όƭƻǿΣ ƳŜŘƛǳƳΣ 
high dose) 
ÅBudesonide, fluticasone (propionate and furoate), 
montelucast 

ÅLeukotriene receptor antagonist (LTRA) 
ÅMontelucast 



Treatment 

ÅCombinations for LABA and ICS 
ÅAdvair, Dulera, Symbicort, Breo Ellipta 

 
Å[ƻǎƛƴƎ ƎǊƻǳƴŘΧΦ 
ÅMast Cell stabilizers  
ÅCromolyn sodium, nedocromil  

ÅMethylxanthines 
ÅTheophylline 

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

 



Dilate - Devices  
ÅMake sure the technique is right and check 

repeatedly 

ÅReview at every visit ςreinforce correct 
technique 

ÅMake sure the device is right  
ÅInspiratory flow? Hand strength and 

coordination? 
ÅDevice available that gives inspiratory flow with 

varying devices (In-Check Dial) 

ÅAdd spacer?  

ÅMouthpiece gives more medication than mask 

Å5ƻƴΩǘ ǳǎŜ  ōƭƻǿ-by treatments with babies! 

www.clinicalfoundations.org/assets/foundations14.pdf 

Berlinski & Willis, Resp Care 58(7) 1124-1133. 



MONITORING 

ÅPeak flow meter 

ÅGreen zone: 80% -100% of personal best 

ÅYellow zone: 50% to 80% of personal best 
ÅάƘƛƎƘέ ȅŜƭƭƻǿ ȊƻƴŜΥ ƴƻ ƻǊŀƭ ǎǘŜǊƻƛŘ ŀŘŘŜŘ ǘƻ ǊŜƎƛƳŜƴ 
ÅAvoid triggers, strenuous exercise, increase asthma 
meds 

Åάƭƻǿέ ȅŜƭƭƻǿ ȊƻƴŜΥ ƻǊŀƭ ǎǘŜǊƻƛŘ ŀŘŘŜŘ ǘƻ ǊŜƎƛƳŜƴ 
Å{ŀƳŜ ŀǎ άƘƛƎƘέ ŀƴŘ ƭŜŀǾŜ ǿƻǊƪκǎŎƘƻƻƭ 

ÅRed zone: < 50% of personal best ς CALL 911 
ÅBeta-2 agonist, oral steroid, get to the E.D.  



ALL patients should have 
an up-to-date Asthma 
Action Plan! 


