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Asthma vs COPD
Obstructive vs Restrictive



Asthma and COPD

We need to build the big picture first, before
anything else. | need these two very different

(but sometimes overlapping) diseases to be
clear.

Asthma o bronchoconstriction, airway
Inflammation, mucous production

COPD 0 Tissue destruction, chronic cough, due
to exposure



Asthma 0 Three key features: bronchoconstriction,
airway inflammation and mucous production.

Wall inflamed
and thicken

Asthmatic airway

Normal airway Asthmatic airway during attack




COPD 0 Think of the name. . Any thing chronic,
that is obstructive, in the lungs and is terrible

Chronic Bronchitis

Inflammation
& BXORSS muUCcUs

Emphysema

Alveolar membranes
break down

RN AN 2N




Characteristics: COPD vs Asthma

COPD Asthma
Smoker, ex -smoker Nearly all possibly
Sympt onset <35 yo | Rare common
Chronic productive Common uncommon
cough
Breathlessness Persistent, variable
progressive
Nocturnal Uncommon common
awakening
Atopic, AR Uncommon common
Symptoms diurnal, Uncommon common
variable day to day
Favorable response inconsistent consistent
to ICS

Postma DS, Rabe KF NEJM 2015;373:1241 -1249



Some thoughts

Obstructive 0 limits movement of airflow
In and/or of the lungs

Restrictive 0 limits expansion of lung and
therefore total lung capacity, FVC reduced



What is a restrictive disease?

Site

Respiratory
centres in brain

Nerves

Neuromuscular
junctions

Respiratory
muscles

Thoracic cage

Pleural cavities

Pathophysiology

Reduced central
respiratory drive

Interruption of nerve supply
to respiratory muscle

Reduced neuromuscular
transmission

Muscular weakness

Deformity or limitation
of movement

Reduced volume within
pleural cavities

Examples

Cerebral trauma, drugs
(e.g. opiates)

Polio, Guillain-Barré
syndrome

Myasthenia gravis

Muscular dystrophy

Kyphoscoliosis,
severe obesity

Pleural effusion,
pneumothorax




OK Big picture - - -
Asthma 0 the big three

COPD 0 exposure, tissue destruction

OK 6 COPD!




COPD Terms/Actions/Inhaler Types
SABA = Short Acting Beta -Agonist = Albuterol =rescue
Inhaler = puffer, Proair, Ventolin, Proventil
LABA = Long Acting Beta -Agonist, Serevent, Salmeterol

ICS = Inhaled Corticosteroid, Flovent, fluticasone,
QVAR, Pulmicort

LAMA = Long Acting Muscarinic Antagonist, Spiriva,
tiotropium

MDI = Metered Dose Inhaler

DPI = Dry Powdered Inhaler o Advair, Breo, Trelegy



COPD Terms/Actions/Inhaler Types

Albuterol 0 short acting bronchodilator, relaxes
smooth muscle. Binds to beta receptors on
smooth muscle, causing about a billion things to

happen that drop the calcium in the cell and it
relaxes.

Salmeterol/formoterol/vilanterol 0 Same thing
as above but lasts 12 or 24 hours
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COPD Terms/Actions/Inhaler Types

The term osteroi do refers
the compound, not to the function.

C'H.OH CH.OH o CH,OH
H
C=0 C=0 \g C=0
HO ---- OH HO HO
O O QO
cortisol (|3H3 corticosterone aldosterone

C=0 OH OH

O HO O

progesterone f-estradiol testosterone



COPD Terms/Actions/Inhaler Types

Prednisone et al.

Prednisone 0

(1S,2R,10S,11S,14R,15S) -14-hydroxy -14 -(2 -hydroxyacetyl) -2,15 -
dimethyltetracyclo[8.7.0.02, .01, Jheptadeca -3,6 -diene-5,17 -dione




COPD Terms/Actions/Inhaler Types

Prednisone is metabolized by the liver to
prednisolone. A glucocorticoid agonist
corticosteroid

One of the first effects is to decreased the leukocyte
migration to sites of Inflammation.

Corticosteroids then bind to the glucocorticoid
receptor mediates changes in gene expression that
lead to multiple downstream effects over hours to
days.



COPD Terms/Actions/Inhaler Types

Glucocorticoids inhibit neutrophil apoptosis and
demargination ; they inhibit phospholipase A2,
which decreases the formation of arachidonic
acid derivatives; they inhibit NF  -Kappa B and
other inflammatory transcription factors; they
promote anti -inflammatory genes like interleukin.

Lower doses of corticosteroids provide an anti -
Inflammatory effect, while higher doses are
Immunosuppressive.



COPD Terms/Actions/Inhaler Types

Aaaaarrrghhhh | Stop o0 too many words on one
slide!

The point, it shuts down most of the things that
drive inflammation.

So, think this with me. . What If there Is a severe:
ATOPIC inflammation 0 good stuff!

BACTERIAL inflammation o with abx o good stuff
BACTERIAL inflammation o without abx 0 hmmm?
VIRAL inflammation 0 hmmm?




COPD Terms/Actions/Inhaler Types

lTaper?

As you know you DONOT hayve
In fact, you should not be putting patients on a

dose of steroid that requires a taper.

Tapering I's NOT because yo
you can! You can give them less. . .takes half the

dose to keep you well as it did to get you well.

This is where the PATIENT controlled taper Is nice:

Take 40 mg till you are 50% better
Take 20 mg till you are back to baseline. . . .
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COPD Terms/Actions/Inhaler Types

Ipratropium bromide (and other
short and long -acting muscarinic
antagonists) are often listed as
bronchodilators?

Are they? The exert minimal effect
on smooth muscle, so are they?



COPD Terms/Actions/Inhaler Types

Let's look at SAMASs and LAMAS

Ipratropium bromide

Made from the combination of Isopropy!

alcohol and atropine. The name comes from

these two words. Isopropyl alcohol and

atrop ine

Works by INCREASING the degradation of

cGMP and by DECREASING CaZ2+ in the cells,

t hese al l BLOCK contract.i
anything really.

Onset of action . .. 20 minutes or so.

Ipratropium half life is 2 hours.

SAMAs and LABAs also effect one big nerve. . .



COPD Terms/Actions/Inhaler Types
Let's look at SAMAs and LAMAS

lpratropium bromide

Vagal tone o both LAMAs and SAMAs decrease
vagal tone (lungs only). This is why they can be
helpful in patients with minimal constriction but
have dyspnea.

So these are very different than SABAs and LABAS,
and when combined work very well.

For patients over the age of 2 years and older
nebulized therapy should use both (if they need a
SVN, they need both)

Oh yea, the diffusion of inhaled ipratropium
bromide (both nose and lungs) does NOT diffuse
Into the blood in any significant amount. Yep J
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COPD: GOLD Guidelines



Objectives

Discuss the GOLD guidelines for COPD
Discuss prevalence, risk factors, burden of COPD

Discuss diagnosis and prevention of COPD

Discuss pharmacologic and non -pharmacologic
treatments of COPD




GLOBAL INITIATIVE FOR CHRONIC

OBSTRUCTIVE LUNG DISEASE (GOLD):
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© 2018 Global Initiative for Chronic Obstructive Lung Disease



GOLD Initiative

Global Initiative for Chronic Obstructive Pu Lmonary

D ISease

Program Initiated 1998

WHO and NHLBI of the NIH

2001 First Report

2006, 2011 - complete revisions

2013, 2014, 2015, 2016  d 2021 updates




COPD Defined

OA common preventable and t
characterized by persistent airflow limitation that is

usually progressive and associated with an

enhanced chronic inflammatory response in the

airways and the lung to noxious particles or gases.
Exacerbations and comorbidities contribute to the
overall severity I n i1 ndivid

Chronic bronchitis: chronic productive cough for 3 months
In each of two successive years (other causes excluded)

Emphysema: abnormal and permanent enlargement of the
airspaces distal to the terminal bronchioles that is
accompanied by destruction of the airspace walls w/o
fibrosis




COPD is currently the fourth leading cause of
death in the world. *

COPD is projected to be the 3 "™ |eading cause of
death by 2021. 2

More than 3 million people died of COPD in 2012
accounting for 6% of all deaths globally.

Globally, the COPD burden is projected to increase
In coming decades because of continued exposure
to COPD risk factors and aging of the population.

1. Lozano R, Naghavi M, Foreman K, et al. Global and regional mortality from 235 causes of death for 20 age groups in 1990 and
2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet 2012; 380 (9859): 2095 -128.
2. Mathers CD, Loncar D. Projections of global mortality and burden of disease from 2002 to 2030. PLoS Med 2006; 3(11): e442.

© 2018 Global Initiative for Chronic Obstructive Lung Disease



Burden of Disease

Social: diminished QOL*
Limited inspiratory capacity
Worsens with activity
Increases work of breathing

Depression
25-60% of patients** ***
D QOL, ¢ symptoms, & HCU, ¢ non-adherence**

Economic: direct $29.5 bil ; indirect $20.4  bil
Effect on workplace, home productivity

“Yawn BP Int J Chronic Obsructive Pulm Disease 2008;3:




Genetic factors

Age and gender

Lung growth and development
Exposure to particles
Socioeconomic status

Asthma & airway hyper -reactivity
Chronic bronchitis

Infections




Pathology
Chronic inflammation
Structural changes

Pathogenesis
Oxidative stress
Protease -antiprotease imbalance
Inflammatory cells
Inflammatory mediators
Peribronchiolar and interstitial fibrosis

Pathophysiology
Airflow limitation and gas trapping
Gas exchange abnormalities
Mucus hypersecretion
Pulmonary hypertension

© 2018 Global Initiative for Chronic Obstructive Lung Disease



Risk Factors

Gender
Who smokes, occupation or environmental exposures
? Women more susceptible to effects of tobacco smoke

Genetic
Hereditary alpha -1 antitrypsin deficiency

Socio-economic status:
Exposure
Second Hand Smoke

?Pollution




Risk Factors

Exposure to pollutants
Short -term high peak vs long -term low level?

Cigarette smoking >outdoor pollution (~80% smoking
hx)

- Indoor cooking fires
Pipe, cigar, water pipe, marijjuana, e -cigs/vapors (?)
Organic and inorganic dusts, chemicals




Chemicals in Cigarette
Smoke

600 ingredients

7000 chemicals created when cig burns 69 known
carcinogens
Acetone, ammonia, arsenic, benzene, butane,

cadmium, formaldehyde, hexane, lead, naphthalene,
methanol, nicotine, tar, toluene

E-Cigs/vapors
28 known carcinogens
D lung function, ¢ airway resistance, cellular changes
Effect not as severe as cigarette smoke




History in COPD

Risk factors, especially smoking and possibility to reduce

PMH: asthma, allergy, sinusitis, nasal polyps, respiratory infections
in childhood

FH: COPD, other respiratory disease

m pattern: onset, worsening dy
, activity and soci al restrict

Exacerbations or hospitalization for respiratory disorder

Comorbidities
Heart disease, osteoporosis, m/s disorder, malignancy

| mpact on patientdos | ife

lelted activity, missed work, finances, family routines, depressmn. A
support network




Signs and Symptoms of COPD

Chronic cough: productive or non -productive
Chronic sputum production

Dyspnea
Progressive, persistent
Worse with exercise, respiratory infection

Descri bed as Oheavinessao, Il NCcr eas ¢
gasping

Chest tightness

Wheezing

Severe COPD:

PR .




Differential Diagnosis

Asthma

CHF

Bronchiectasis

B

Obliterative bronchiolitis
Diffuse Panbronchiolitis

Carcinoma of the bronchus

- Anemia




Factors that Iinfluence disease
development and progression

ASTHMA

Gender

Family history

Atopy

Allergic rhinitis/sinusitis

Environmental Tobacco
Smoke- ETS

Obesity

COPD

Cigarette smoking
2"d Hand smoke

Family history alpha -1
antitrypsin deficiency

Environmental factors;:
occupation exposures, air
pollution

Obesity

Asthma




Co-Morbidities

- Osteoporosis/osteopenia

(50 -70%)

- Hypertension (40 -60%)
- GER (30-60%)
- Skeletal muscle

dysfunction (32%)

- Depression (25%)
- |Ischemic heart disease

(10 -23%)

- Previous M| (4 -23%)
- Anemia (17%)

- Diabetes (12 -23%)

- Prior stroke (10 -

14%)

- Arrhythmia (6 -14%)
- CRF (6-11%)

- CHF (5-7%)

- OSA (1-4%)




PE in COPD

VS: BP, HR, RR, BMI, pulse oximetry

Thoracic exam

Observation: pursed lip breathing, barrel chest,
accessory muscle use, intercostal retractions (Hoover

sign)
Percussion: hyperresonance

Auscultation: breath sounds diminished, prolonged
expiration, rhonchi, wheeze

CV: Pedal edema, elevated JVP

Cvyanosis




Figure 2.1, Pathways to the diagnosis of COPD

SPIROMETRY: Required to establish

diagnosis




Other Assessments

Required for Diagnosis : Pulmonary function testing
Spirometry post BD (FEV ,/FVC <70%)

DLCO; Lung volumes

6 minute walk (O , desaturation)
CAT test

Labs: CBC, CBC, CBC, CBC

Radiology: CXR, CT with contrast




Other Assessments

Alpha-1 antitrypsin deficiency screening
Caucasian, <45 yo, +ve FH of severe COPD

Biomarkers in COPD*

CRP
- ? Higher in COPD than smokers and non -smokers

NHANES Ill: CRP>3mg/L in 41% pts with mod. COPD and
52% with severe COPD; 6% and 23 % with CRP>10mg

IL-6, IL -8, fibrinogen, p -selectin, ICAM-1, TNF-h

Adiponectin

Matrix metalloproteinases (MMPs) and associated
tissue inhibitors of metalloproteinases (TIMP)




Classification of Severity of Airflow
Limitation (post BD FEV ,)*

In patients with FEV,/FVC <0.70
GOLD 1 Mild FEV, > 80%
GOLD 2 Moderate 50% < FEV, ,79% pred
GOLD 3 Severe* 30% < FEV, <49% pred
GOLD 4 Very Severe* FEV, <30% pred

—— ‘May be at higher risk of hospitalization and de

)




What stage of COPD is your newly diagnosed patient?

® GOLD stage 1
® GOLD stage 2
w GOLD stage 3
- GOLD Stage 4

N=12000 patients, 366 wit




OK, lets stop for a minute. . . We just DIAGNOSED the
patient. We used SPIROMETRY OR PFTs.

Now | donodot care about that st
based on symptoms and exacerbations!




- — Severity of

How is your COPD? Take the COPD assessment test™ (CAT)

This questionnaire will help you and your healthcare professional measure the impact COPD (Chronic Obstructive
Pulmonary Disease) is having on your well being and daly Me. Youwr answers, and test score, can be used by you ar
your healthcare professional 1o help impeove the manag ¥ of your COPD and get the greatest benefit from treatr

For each item below, place a mark (X) in the box that best describes you currently. Be sure to only select one respor
for sach queston.

Example: | am very happy O&@O@@ 1 am very sad
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Figure 2.4. The refined ABCD assessment tool
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Figure 4.1. Pharmacologic treatment algorithms by GOLD Grade [highlighted boxes and arrows indicate preferred
treatment pathways]

Group C Group D

Consider roflumilast
if FEV, = 50% pred.

and patient has Consider macerolide
LAMA + LABA LABA + ICS chronic hronchitis (in former smokers)
1 Further \/
exaceroations)
Further
exacerbation(s] LAMA
+ LABA .
+ ICS Fers stent
syrnploms/further
LAMA Further eracerbationls)
exacerhation(s) il
LAMA > LAMA + LABA [ LABA + ICS |
Group A Group B
Continue, stop or
try alternative class LAMA + LABA
of bronchodilator
T Persistent
evaluste sy Mploms
effect
T A long=acting bronchodilator

A bronchodilator (LABA ar LAMA)

Prelermed Cedlrenl = ——

In patieats with a major discrepanoy betwern the pereeiverd ewel o symptoms and seserity of aicflow limitation, turther evslustios s war-anted.




Self-management education and coaching by healthcare
professionals should be a major c
Model 6 within the context of t he

The aim of self -management education is to motivate, engage
and coach the patients to positively adapt their health
behavior (s) and develop skills to better manage their disease.

Table 4.8. Non-pharmacologic management of COPD
Patient group Essential Recommended Depending on local guidelines
A Smoking cessation (can include pharmacologic Physical activity Flu vaccination
treatment) Pneumococcal vaccination
B-D Smoking cessation (can include pharmacologic Physical activity Flu vaccination
treatment) Pneumococcal vaccination
Pulmonary rehabilitation

© 2018 Global Initiative for Chronic Obstructive Lung Disease



Smoking cessation has the greatest capacity to influence
the natural history of COPD.

If effective resources and time are dedicated to smoking
cessation, long -term quit success rates of up to 25% can
be achieved.

Table 3.1. Brief strategies to help the patient willing to quit

ASK:

ADVISE:

ASSESS:

ASSIST:

ARRANGE:

Systematically identify all tobacco users at every visit.

Implement an office-wide system that ensures that, for EVERY patient at EVERY clinic visit, tobacco-use status

Is queried and documented.

Strongly urge all tobacco users to quit.

In a clear, strong, and personalized manner, urge every tobacco user to quit.

Determine willingness and rationale of patient's desire to make a quit attempt.

Ask every tobacco user if he or she is willing to make a quit attempt at this time (e.g., within the next 30 days).

Aid the patient in quitting.

Help the patient with a quit plan, provide practical counseling; provide intra-treatment social support; help the
patient obtain extra-treatment social support; recommend use of approved pharmacotherapy except in special
circumstances; provide supplementary materials.

Schedule follow-up contact.

Schedule follow-up contact, either in person or via telephone.

© 2018 Global Initiative for Chronic Obstructive Lung Disease




Education, self-management and pulmonary rehabilitation

¢ Education is needed to change patient’s knowledge but there is no evidence that used alone it will change patient behavior.

¢ Education self-management with the support of a case manager with or without the use of a written action plan is
recommended for the prevention of exacerbation complications such as hospital admissions (Evidence B).

* Rehabilitation is indicated in all patients with relevant symptoms and/or a high risk for exacerbation (Evidence A).

® Physical activity is a strong predictor of mortality (Evidence A). Patients should be encouraged to increase the level of
physical activity although we still don't know how to best insure the likelihood of success.

Vaccination

* Influenza vaccination is recommended for all patients with COPD (Evidence A).

© Pneumococcal vaccination: the PCV13 and PPSV23 are recommended for all patients > 65 years of age, and in younger
patients with significant comorbid conditions including chronic heart or lung disease (Evidence B).

Nutrition

* Nutritional supplementation should be considered in malnourished patients with COPD (Evidence B).
End of life and palliative care

@ All clinicians managing patients with COPD should be aware of the effectiveness of palliative approaches to symptom control
and use these in their practice (Evidence D).

¢ End of life care should include discussions with patients and their families about their views on resuscitation, advance
directives and place of death preferences (Evidence D).




Pulmonary Rehabilitation

Improves exercise capacity Improves survival Improved respiratory muscle

training

Improved recovery after Improved limb function (arm
hospitalization

Improved HRQOL Enhanced long acting
bronchodilator effect

Reduced anxiety and Benefits extend beyond

depression immediate training period

Reduced perception of
breathlessness

o T—




Pharmacologic Treatment
Options in COPD

Goal: reduce symptoms, improve function and QOL

Current medications have not been shown to prevent
decline in lung function

Consider
Comorbidities and their pharmacologic treatments
Device for delivery
Preference, formulary and cost

Low flow rates/significant residual volumes may have
better delivery to small airways with nebulizer




Anti-inflammatory Therapy in Stable COPD




