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OBJECTIVES

After this session, you should be able to:
1. Compare the efficacy and harms associated with use of single and 

multiple inhaled medications in the management of COPD as reported in 
clinical trials & systematic reviews

2. Apply best evidence, patient characteristics, preferences, and cost 
considerations to decision making with patients about additional 
medications and specific devices

3. Determine appropriate monitoring parameters considering symptom 
reduction and exacerbation prevention when adding or taking away 
inhaled medications



STATEMENTS OF THE OBVIOUS…

1. Benefits should be greater than harms
2. Newer isn’t necessarily better
3. Only combine things if both are necessary

Does 1 + 1 = 2 or <2 ?
Does 1 + 1 + 1 = 3 or <3 or 2 ?



Clinical 
INERTIA

Wanting to do 
SOMETHING

Clinical Practice 
GUIDELINES

INDUSTRY

COVERAGE

INFLUENCES IN THE COPD REALM



CASE 1: BILL…
§ Bill is a 68-year-old man with a 35-pack year smoking history. He quit smoking 1 

year ago when he was diagnosed with COPD. His FEV1 at the time was 82%. 

§ His activity is not limited to a great degree, but if his dog picks up the pace 
when out for a walk, he gets short of breath. 

§ He finds he needs to use his ipratropium 2 puffs twice a day on most days.

Is Bill on appropriate COPD medication?



Can J Respir Crit Care Sleep Med 2019

Long-term Management of COPD
CTS 2019 COPD Guidelines Treatment Algorithm

2 BIG 
QUESTIONS:
1) What is gained 

from step to step?
2) How can we tell if 

it’s helping?

https://goldcopd.org/2023-gold-report-2/

https://goldcopd.org/2023-gold-report-2/


SABDs: LOTS OF OPTIONS

§ Salbutamol (q4-6h)

§ Terbutaline (q4-6h)

§ Ipratropium (q4-6h)

§ Ipratropium + Salbutamol 
(q—6h)



LET’S START AT THE VERY BEGINNING…
A VERY QUICK RECAP

Does it matter which one you start with? 
à Short answer: NO

§ Onset of action: 
§ SAMA <15 minutes
§ SABA <10 minutes

§ SIDE EFFECTS:
§ SAMA: dry mouth, cough, constipation, 

urinary retention, headache 
§ SABA: tremor, nervousness, HR, headache

1. SAMA (short-acting 
muscarinic antagonist     

(e.g. ipratropium): 
Relaxation of airway smooth 
muscle by direct inhibition of 

cholinergic activity

or
2. SABA (short-acting beta-
agonist) (e.g. salbutamol):

Antagonism of 
bronchoconstriction via β2-

adrenergic pathways 

2 ways to 
bronchodilate…

Which profile 
might be 

better/worse 
for your 
patient?

Do you want to make 
that a combo, sir?

Combivent
Respimat?



Can J Respir Crit Care Sleep Med 2019

if patient is using 
SABD regularly

(no magic threshold)

Long-term Management of COPD
CTS 2019 COPD Guidelines Treatment Algorithm

https://goldcopd.org/2023-gold-report-2/

"...long-acting 
bronchodilator is the 

preferred choice except in 
patients with very 

occasional breathlessness”

https://goldcopd.org/2023-gold-report-2/


LET’S TAKE A STEP BACK…

What outcomes would be 
important to you & your patients?

§ QoL (how is that defined?)
§ Dyspnea
§ Activity/Exercise tolerance
§ Rescue inhaler use
§ Exacerbations (AECOPD)
§ Mortality



A FEW DEFINITIONS…

Moderate AECOPD: exacerbation requiring outpatient
steroids and/or antibiotics

Severe AECOPD: exacerbation requiring hospitalization

MCID: minimal clinically important difference



A FEW DEFINITIONS…

§TDI:

Transition Dyspnea Index (-9 to +9) (lower = worse):

Measures changes in dyspnea severity/impact

How much change would you want to see?

a. 6

b. 3

c. 2

d. 1

MCID = 1

(scores used commonly in COPD clinical trials)



§SGRQ:
St. George’s Respiratory Questionnaire (0 to 100) (higher = worse):

measures impact on overall health, daily life, and perceived well-being

How much change would you want to see?
a. -20

b. -10

c. -5

d. -2

MCID = -4

(scores used commonly in COPD clinical trials)
A FEW DEFINITIONS…



CASE 1 CONTINUED…
§ Looking over Bill’s eChart

medication profile, you notice he 
filled his first and last prescription for 
one tiotropium inhaler two months 
ago. When you ask him if he has 
stopped using it, he replies, “It 
wasn’t working and it costs too 
much.” He has gone back to using 
his ipratropium.

What are the 
possible reasons that 
“it wasn’t working”?



NNTs… 
(ballpark)

≥ 1 mod-severe AECOPD

≥ 1 severe AECOPD

MCID on dyspnea score

MCID on QoL score

LAMA or LABA     
vs. SABD 

(scheduled or prn)

15-20
35-75

6
8-10

Adverse events: NO DIFFERENCE

1) Was it used appropriately?
- good technique?
- daily or prn (expecting fast relief?)

2) How long was it used for?
3) Other illness at the time?
4) It actually was no better

CDSR 2013, Issue 9. Art. No.: CD009552
CDSR 2013, Issue 10. Art. No.: CD010177
COPD: What to Do with all These New Inhalers? Dalhousie CPD Academic Detailing Service, 2017

(need to make sure 1, 2, & 3 are 
addressed before we know if 4 is true)

What are the 
possible reasons that 
“it wasn’t working”?



FLUCTUATIONS

Eur Respir J 2012;39:38–45

• Daily and/or weekly
symptom variability: 63%
• 45% during the day
• 54% during the week

• Seasonal symptom 
variability: 60%

Eur Respir J 2011;37:264–272

How big is the 
symptom variability 
compared to the 
potential effect?



§ Overall, the evidence suggests that a LAMA is a tiny bit better:

What does the latest         guideline recommend?

Practically… initial choice may come down to: 
1) patient & clinician preference
2) goals of therapy

Can J Respir Crit Care Sleep Med 2019

• ≥ 1 mod/severe AECOPD NNT = 33
• Symptoms (dyspnea, QoL): no difference 
• Adverse events very similar

• Device type
• Cost?
• Dosing frequency

LABA OR LAMA?

CDSR 2018, Issue 12. Art. No.: CD012620



ARE ALL LLAMAs CREATED EQUAL?



Not really, so it depends on:
• Device type
• Cost?
• Dosing frequency?

LAMAS: LOTS OF OPTIONS

§ Glycopyrronium (daily)

§ Tiotropium (daily)

§ Aclidinium (BID)

§ Umeclidinium (daily)
Does one have the advantage?

Same goes for 
LABA options



MANITOBA 
INHALER 
COSTS

https://medsconference.files.wordpress.com/2022/07/price-comparison-commonly-rx-drugs-mb-july-22-2022-1.pdf

https://medsconference.files.wordpress.com/2022/07/price-comparison-commonly-rx-drugs-mb-july-22-2022-1.pdf


Which inhaler devices are you most familiar with? (choose top 3)
a) Breezhaler

b) Diskus

c) Ellipta

d) Genuair

e) MDI

f) Respimat

g) Turbuhaler



What factors do you consider?
Are strong hands & dexterity 

an important consideration for 
your patients?

What about inspiratory ability? 
What about cognitive ability?
What about environmental 

impact?



ADHERENCE FACTORS

§Up to 50% of patients have           
poor technique

§Adherence rates in clinical trials: 
§ as high as 70%–90%

§Adherence rates in clinical practice: 
§as low as 10-30%!

(or refer to their pharmacist)

At each assessment…

profile



CASE 2: JOAN…

Joan is a 78-year-old patient who has had her COPD 
managed for the last year on Glycopyrronium (LAMA) with 
some degree of effectiveness. However, she’s finding that 
she can no longer do her grocery shopping without having 
to use multiple doses of her salbutamol. 

What other questions do we have?

What are possible next steps for Joan?

• Other activities that make you 
short of breath? 

• Other diagnoses?
• Bad season?
• Adequate inspiratory flow?
• Change in dexterity/strength?



ARE 2 BETTER THAN 1?

Relaxation of airway smooth 
muscle by direct inhibition of 
cholinergic activity (LAMA)

+
Antagonism of 

bronchoconstriction via β2-
adrenergic pathways (LABA)

Better effect?



LAMA+LABA COMBOS

§ Glycopyrronium (LAMA) + Indacaterol (LABA) (daily)

§ Umeclidinium (LAMA) + Vilanterol (LABA) (daily)

§ Aclidinium (LAMA) + Formoterol (LABA) (BID)

§ Tiotropium (LAMA) + Olodaterol (LABA) (daily)

Do they offer an advantage over single ingredients alone?



PUTTING THE DYNAMIC DUO 
TO THE TEST

>25 RCTs:
LAMA or LABA 

vs. 

LAMA + LABA

§ Having 1 or more exacerbations:
§ NNT = 40-42 X 3-12 months
§ NO DIFFERENCE in hospitalizations

§ Rescue puffs:  ~1/2 puff/day less
§ Adverse events (any overall or serious): 

§ No difference

RESULTS

?

CDSR 2018, Issue 12. Art. No.: CD012620
CDSR 2015, Issue 10. Art. No.: CD008989
Respir Res 2017;18(1):196
Int J COPD 2017;12:1867-76
Int J COPD 2017;12:907-922
Chest 2016;149(5):1181-96
Thorax 2016;71(1):15-25

DYSPNEA
(TDI)

QoL
(SGRQ)

Mean score 
change

0.2 – 0.5
(MCID =1)

1.2 – 1.7 
(MCID = 4)

NNT 
(to achieve 
MCID)

10 – 20 9 – 17

✓

How do they feel?



NNTs… diminishing returns
(ballpark)

≥ 1 mod-severe AECOPD

≥ 1 severe AECOPD

MCID on dyspnea score

MCID on QoL score

LAMA or LABA     
vs. SABD 

(scheduled or prn)

15-20
35-75

6
8-10

LAMA+LABA        
vs. LAMA or LABA

40
no diff
10-20
10-15

Thorax 2016;71:15–25    CDSR 2018, Issue 12. Art. No.: CD012620
Int J COPD 2017:12 907–922     Respir Res 2017;18:196    CDSR 2015, Issue 10. Art. No.: CD008989
COPD: What to Do with all These New Inhalers? Dalhousie CPD Academic Detailing Service, 2017

Adverse events: NO DIFFERENCE 

SO FAR…

✓



§ Assuming Joan has had improvement on one of the 
therapies (she has had some benefit with a LAMA)…
§ What is an adequate trial of a second ingredient?

What are our/patient’s desired outcomes?
§ Dyspnea
§ Activity tolerance 
§ Rescue inhaler use

§ QOL 

§ Exacerbations/hospitalizations 

UNDERTAKING A COMBO TRIAL

Ease of 
assessment? 

Benefits seen early 
(2-4 weeks?)Multifactorial; takes 

longer to determine; 
subjective

May take years to 
determine; baseline 
events not reliable

If successful, 
a combo 
inhaler is 
much less 
expensive 
than two 
separate 
inhalers.  $$$
If not 
successful, 

*

$65-90 vs. $110-120

How big is the 
symptom variability 
compared to the 

(now smaller) 
potential effect?



CASE 3: ROGER…

What else do we want to 
know about Roger?

https://www.trelegy.com

ICS (inhaled corticosteroid):
Theory:⬇ inflammation
àKey therapy in asthma
à Inflammation in COPD?         

- Yes, so it should help, right?
§ Roger has recently finished a course of antibiotics for 

a respiratory tract infection that led to AECOPD 
(his only one this year). He’s generally doing better. 

§ He is currently using the Anoro Elipta (LABA+LAMA). He just saw 
a commercial for Trelegy (LABA+LAMA+ICS)(something about a 
guy who can bring his wife flowers because of well-controlled 
COPD). He asks you if this would be a good thing for him. 



MORE IS ALWAYS BETTER, RIGHT?



Can J Respir Crit Care Sleep Med Oct 2019, DOI: 10.1080/24745332.2019.1668652

SHOULD WE 
GO “ALL IN”?

Guidelines say  
YES!

https://goldcopd.org/gold-reports/



What is the number of 
moderate/severe AECOPD saved per 

year that you'd consider important
(e.g. for your patients who have 1-2 

AECOPDs per year like Roger)

?a) 2
b) 1
c) 0.5 (i.e. 1 saved in 2 yrs)
d) 0.2 (i.e. 1 saved in 5 years)



NNH (pneumonia) = 34

NOTABLE 
TRIPLE TRIALS:

OPTIMAL
WISDOM
SUNSET 
TRIBUTE
KRONOS
IMPACT

N=12,851

n= 6,221 

n=6,630

N Engl J Med 2018;378:1671-80

WHO?   FEV1 = 45%, ≥1 AECOPD/yr (55% had ≥2), 
mean age = 65

What did they find @ 1yr?
à mod-severe AECOPD = 0.3/patient/yr 

(or ~1 event saved in 3 yrs)
à hospitalizations = 0.06/patient/yr
à mortality = 0.8% (NNT = 120)

Did patients FEEL BETTER? à well…
à SGRQ -1.8 à NNT MCID = 8
à TDI change not reported à ?

IMPACT? à yes, a bit à
What’s the 
CATCH?

#1

#2

• you could have history of ASTHMA
• 80% on ICS pre-randomization 

~40% on triple*



DYNAMIC DUO VS. TRIPLE THREAT

§ Reduction in AECOPD (Cazzola, Eur Resp J 2018)

NNT = 39 (for triple)

§ Increase in PNEUMONIA (Zheng, BMJ 2018; Zayed, Clin Respir J 2019) 

NNH = 38-39 (against triple)

(LAMA+LABA) (LAMA+LABA+ICS)

3 meta-analyses:

But, did they at least feel better day-to-day?



Short answer… NO



Other AEs?
• thrush
• dysphonia
• osteoporosis

LAMA+LABA        
vs. LAMA or LABA

38
0.06 less/pt/yr

NA
17

LAMA+LABA+ICS 
vs.

LAMA+LABA

NNTs… diminishing returns?
(ballpark)

≥ 1 mod-severe AECOPD

≥ 1 severe AECOPD

MCID on dyspnea score

MCID on QoL score

LAMA or LABA     
vs. SABD 

(scheduled or prn)

15-20
35-75

6
8-10

LAMA+LABA        
vs. LAMA or LABA

40
NS

10-20
10-15

Adverse events: NO DIFFERENCE Pneumonia: 39

any real 
net benefit?

BUT 
WAIT!Thorax 2016;71:15–25    CDSR 2018, Issue 12. Art. No.: CD012620

Int J COPD 2017:12 907–922     Respir Res 2017;18:196    CDSR 2015, Issue 10. Art. No.: CD008989
COPD: What to Do with all These New Inhalers? Dalhousie CPD Academic Detailing Service, 2017



IMPACTETHOS
N Engl J Med June 24, 2020;383:35-48

WHO?   FEV1 = 43%, ≥1 AECOPD/yr (57% had ≥2), mean age = 65 

What did they find @ 1yr?
à mod-severe AECOPD = 0.35/pt/yr (or ~1 saved in 3 yrs)
à hospitalizations = no difference
à mortality = 1.0% (NNT=100)

Did patients FEEL BETTER? à well…
à SGRQ change -1.5 to -1.9 à NNT MCID = 13-15
à TDI change 0.4 (both doses) @24 wks (recall MCID =1)

NNH (pneumonia) = 59

• you could have history of ASTHMA
• 80% on ICS pre-randomization #1

#2

LABA+LAMA+ICS (budesonide 320mcg or 160mcg) vs.
LABA+LAMA vs. ICS+LABA   

EFFICACY IN CONTEXT 
OF OTHER TRIPLE 
TRIALS… VERY SIMILAR

What’s the 
CATCH?

WHAT? 

~40% on triple*



IMPACT:
EFFECT OF ICS USE AT BASELINE ON AECOPD

“…more than 70% were receiving an ICS, and patients 
with a history of asthma were included. Thus, for the 
patients assigned to the LAMA+LABA group, many of 
whom were actually stepping down in their treatment, ICS 
were abruptly withdrawn at the time of randomization… 
This design peculiarity, compounded by the probable 
inclusion of some patients who could have met a standard 
case definition of asthma, could explain the rapid surge in 
exacerbations observed in the first month after 
randomization in the LAMA–LABA group; during the 
subsequent 11 months of follow-up, the incidence of 
exacerbation with LAMA–LABA was practically identical to 
that with triple therapy.”

Suissa, Drazen, NEJM April 18, 2018

IMPACT trial: NEJM 2018;378:1671-80

i.e. the benefit seen in the RCT is likely the best case scenario



IMPACT:
EFFECT OF ICS USE AT BASELINE ON MORTALITY

Am J Respir Crit Care Med;101(12):1508–1516, Jun 15, 2020

ICS at screening No ICS at screening

FDA, Aug 31, 2020…

Similar pattern seen in ETHOS…
Am J Respir Crit Care Med Articles in Press, Nov 30, 2020

appropriate RCT starting pointinappropriate RCT starting point



HEY, EOSINOPHILS…
WHAT CAN YOU TELL US?

Why might they be important 
in COPD pathophysiology?

§ Airway eosinophilia
§ a hallmark inflammatory 

response in asthma

§ involved in COPD airway 
inflammatory process

§ Blood eosinophil counts 
might reflect degree of 
sputum eosinophilia
(increased in some patients 
with AECOPD)

Greatest

Eur Respir J 2019; 53: 1900164 
Lancet Respir Med 2016;4: 390–98
Int J COPD 2018:13 2775–2784

(in COPD 
trials)



HOW MUCH 
BETTER 

MIGHT IT BE?

Stolen shamelessly from J Leung (BSMC 2019)

BUT… no clinically important
differences in QoL or dyspnea
scores in the IMPACT study if >300
AND… no effect of eosinophil
count on rates of pneumonia

Lancet Respir Med 2019;7: 745–56
Cost… $135-145/month (triple) vs. $60-90/month (dual)

Breztri
(budesonide 
glycopyronium
formoterol)

Trelegy
(fluticasone
umeclidinium
vilanterol)



THE GOLD 2023 APPROACH
https://goldcopd.org/2023-gold-report-2/

?
?
?!
!

https://goldcopd.org/2023-gold-report-2/


THERE ARE A LOT OF “IFs”:
YOU GOTTA HAVE FAITH (OR HOPE)?

2 possible approaches: 
1) PREVENTATIVE

à prescribe knowing that AECOPD are reduced overall
§ AECOPD occur relatively infrequently

§ seasonal fluctuations not uncommon

2) SYMPTOM-based
à prescribe the inhaler à assess if patient feels better

§ COPD symptoms often fluctuate widely day-to-day/wk-to-wk
(often > than differences seen in RCTs)

§ When are new inhalers started? à when patient feels worse

HOPE patient is 
one of the few that 
gets ⬇ AECOPD

i.e.

?
Difficult or 
impossible to 
determine

Keeping 
in mind…

Problems…



WHAT ELSE SHOULD WE DO?

§ Smoking cessation

§ Up to date vaccinations

§ Pulmonary rehab

§ CVD risk reduction

§ Continually track adherence 
and technique

!



QUESTIONS ?

jamison.falk@umanitoba.ca
@JamisonFalk

Kevin.liang@alumni.ubc.ca
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