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Definition of COPD

Chronic obstructive pulmonary disease (COPD)

» Common, preventable and treatable disease that is characterized by
v Persistent respiratory symptoms and airflow limitation

v Due to airway and/or alveolar abnormalities usually caused by significant
exposure to noxious particles or gases

v Influenced by host factors including abnormal lung development

GOLD 2022.



Pathophysiology of COPD

Mucosal and peribronchial

Host [ Environmental | inflammation and fibrosis
_ e Ry (obliterative bronchiolitis)
Alpha-1 antitrypsin \ Smoking 3. 9
deficiency \ Occupational exposure
Low birth weight ] pollution
family history /,/' Low socioeconomic
\\(ienetic predispositio/n N status ~ : 774
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FEV, (% of predicted value at 25 yr of age)

Macrophage Macrophage | EE — ;
chemokines prote.ases Ebithgliél cells ' \
Monocyte @ ek M
T.1 cell ucus
@ @ = A hypersecretion
Neutrophil Fibroblast -
proteases T.1 cell : Disrupted alveolar
Mucus hyper  Alveolar wall Cihrosic attachments (emphysema)
secretion destruction
1 Predominant parenchymal destructive
corn or predominant airflow limitation

Kostikas K, et al. Int J Chron Obsruct Pulmon Dis 2016:11:1297-306.



Lung function change over time

FEV1in % of 100« ¢ Accelerated lung
predicted function decline
maximally 80% ¢

. H T — N T TR1: 71.5%
attained value } No COPD
60% ¢ \ L6 55
a0c b/ e RE3% } COPD
200 § Impaired or insufficient
L lung growth
O% O-_' @ L @ @ @ @ @
O 10 20 30 40 50 60 70
>

AGE RANGE UNDER
OBSERVATION

® TR1: Normal

TR2: Small lungs but no COPD
@® TR3: Normal initial FEV1 with rapid decline leading to COPD
® TR4: Small lungs leading to COPD

Lange P, et al. N Engl J Med 2015;373;111-22.



Male sex
Low BMI
Smoking

Airway hyper-
responsiveness

Respiratory
Infections
In childhood

Family history of
asthma

COPD risk factors in young adults

TABLE 2. MUTUALLY ADJUSTED INCIDENCE RATE RATIOS FOR THE ASSOCIATION BETWEEN EACH
POTENTIAL PREDICTOR AND THE INCIDENCE OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE
AS DEFINED BY THE THREE SPIROMETRIC CRITERIA

IRR (95% ClI)

GOLD

LLN (Quanjer)

LLN (LuftiBus)

Female

Age (= 35 vs. < 35yr)

BMI (vs. normal)
Underweight
Overweight/obese

Low socioeconomic class

Smoking habits (vs. nonsmoker)
Quitter/sustained quitter
Persistent smoker/new smoker/restarter

ETS

Biomass exposure

Occupational exposures

AHR

IgE sensitization

Respiratory infections in childhood

Family history of asthma

0.53 (0.32, 0.86)*
2.24 (1.48, 3.39)

3.55 (1.59, 7.93)*
0.62 (0.42, 0.91)*
1.02 (0.56, 1.83)

2.08 (1.34, 3.21)*
2.61 (1.62, 4.20)t
1.08 (0.71, 1.66)
1.17 (0.69, 1.97)
1.01 (0.69, 1.47)
3.97 (2.07, 7.65)"
0.69 (0.44, 1.10)
1.88 (1.02, 3.46)*
1.95 (1.25, 3.04)*

0.95 (0.52, 1.75)
1.25 (0.65, 2.39)

2.35(0.72, 7.64)
0.78 (0.30, 2.00)
0.63 (0.27, 1.50)

1.69 (0.92, 3.10)
2.42 (1.35, 4.33)*
1.09 (0.68, 1.76)
1.25 (0.57, 2.74)
1.02 (0.59, 1.77)
3.89 (1.78, 8.53)"
0.86 (0.46, 1.60)
1.97 (0.86, 4.54)
2.24 (1.12, 4.48)*

1.68 (0.99, 2.86)
0.92 (0.53, 1.60)

1.14 (0.31, 4.22)
1.03 (0.55, 1.94)
0.83 (0.45, 1.54)

1.30 (0.81, 2.09)
2.43 (1.25, 4.73)*
1.10 (0.62, 1.93)
0.95 (0.53, 1.70)
1.19 (0.86, 1.66)
3.39 (1.72, 6.70)"
1.11 (0.68, 1.79)
2.23 (1.64, 3.04)"
2.09 (1.26. 3.47)*

Marco R, et al. Am J Respir Crit Care Med 2011;183(7):891-7.



COPD risk factors in asthma
» 68,211 asthma patients, mean age 48.2 yrs, 18-yr follow-up

Variables aFTR* 95% CiI P-value
Male sex 0.62 (0.56, 0.68) <0.001
Age, years

< 30 years Ref

30-39 years 0.34 (0.23, 0.50) <0.001

= 40 years 0.03 (0.02, 0.04) <0.001
Asthma exacerbation 0.81 (0.17, 0.25) <0.007
Asthma severity

Mild Ref

Moderate 0.23 (0.21, 0.26) <0.001

Severe 0.10 (0.08, 0.12) <0.001
SABA overuse (>2 canisters) 0.61 (0.44, 0.84) 0.003
Medication adherence (PDC = 80%) 1.83 (1.54, 2.17) <0.001

*aFTR, adusted failure time ratio Asamoah-Boaheng M, et al. COPD 2022 Jan 10;1-10.



Proposed definitions in GOLD 2022 update

» Early COPD
v Biological “early” > clinical “early”

v Initial biological mechanism that eventually lead to the disease rather than the initial
perception of symptoms

» Mild COPD
v Mild severity of airflow limitation (at any age, with or without progression)

» COPD in young people
v’ Patients aged 20-50 years

v Possibility of a family history of respiratory diseases and/or early-life events (early-life
origins of COPD)

> Pre-COPD

v’ Patients who have respiratory symptoms with or without detectable structural and/or
functional abnormalities, in the absence of airflow limitation
GOLD 2022.



Natural course of chronic airway disease

» Interplay of genetic and environmental factors of airway diseases

Relative proportions of different airway diseases over a lifetime

Late-onset asthma

Asthma Asthma —~~  COPD

Bronchiolitis (all phenotypes)

Disease expression

Neonatal respiratory T T

: — Asthma-COPD /,
distress " Poorly developed lungs WWM overlap ;f
e T I T T T T T T T R P A A, !"'-'//Z;}i/ /éx’ﬁfﬁfﬁﬁh’ﬁﬁh’fﬁﬁ

Bateman ED, et al. Lancet Respir Med 2015;3(9):719-728.




Key indicators for considering a diagnosis of COPD
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Expiratory

Flow (L/s)

Inspiratory

flow

flow

Spirometry: Airflow limitation

FEV,/FVC = 0.56
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DLCO as a prognostic factor
» GOLD stage | COPD patients (n=360), 9-yr follow up

1.0 o DLco > 75% pred
e
Ee——
DLco 75-61% pred
0.8 1
DLco 60-40% pred
®
2
5
¢ 0.6
g DLco < 40% pred
(&
0.4 1
0.2 1
0 12 24 36 48 60 72 84 96 108 120
monthFU

de-Toress JP et al. CHEST 2021;160(3):872-878.



DLCO as a prognostic factor

TABLE 3 | Cox Proportional Analysis of the Baseline

Variables Associated With All-Cause

Mortality
Variable Hazard Ratio (95% CI) P
Age 1.05 (1.00-1.10) .04
Sex 1.16 (0.41-3.32) 77
BMI 0.97 (0.88-1.07) .55
Pack-years 1.00 (0.99-1.01) 23
Smoking status 1.55 (0.99-3.60) .36
DiLco < 60% 3.37 (1.35-8.39) .009
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& COPD Smoker without COPD

= PFT follow-up with spirometry + BDR + DLCO (+ TLC + RV)

de-Toress JP et al. CHEST 2021;160(3):872-878.
Casanova C, et al. CHEST 2021;160(2):481-490.



Pitfall of PFT interpretation

Age: 62 Gender: Female Room: 45 Date: 10/18/17 Age: 61 Gender: Female Room: IM Date: 02/01/17
Race: Asian Temp: 24 PBar: 767 Race: Asian Temp: 25 PBar. 772
Height(cm): 155 Weight(kg): 59.0 Physician: Height(cm): 156 Weight(kg): 54.0 Physician:
Any Info: Technician: Any Info: Technician:
Spirometry  grpg Spirometry  gypg
Ref Pre Pre Post Post Post Ref Pre Pre Post Post Post
Meas % Ref Meas % Ref % Chg Meas % Ref Meas % Ref % Chg
FVC Liters 2.68 1.07 40 1.07 40 0 FVC Liters 2.74 1.96 7 1.96 7 0
FEV1 Liters 1.95 0.71 36 0.68 35 -4 FEV1 Liters 2.01 1.21 60 1.24 62 3
FEV1/IFVC % 73 66 63 FEV1/FVC % 73 62 63
FEF25-75%L/sec 2.35 0.40 17 0.34 15 13 FEF25-75%L/sec 2.40 0.54 22 0.60 25 12
FEF25% L/sec 2.21 1.38 -38 FEF25% Lisec 249 2.55 2
FEF50% L/sec 3.05 0.54 18 0.48 16 -11 FEF50% Lisec 3.1 0.86 28 0.83 27 -4
FEF75% Lisec 0.94 0.19 20 0.14 15 -25 FEF75% Lisec 0.98 0.18 18 0.23 23 27
PEF Lisec 5.30 2.66 50 2.01 38 -25 PEF Lisec 5.38 4.54 84 414 77 -9
FVL ECode _ 000 111000 FVL ECode 101000 111000
DLCO mL/mmHg/min 17.6 1.2 7 DLCO mL/mmHg/min 169 145 86
DLCO/VA mL/mHg/min/L 3.87 0.84 22 DLCO/VA mL/mHg/min/L 3.93 4.50 115
VA Liters 1.43 VA Liters 3.22
COT.C. Sec 17.5 82.8 473 COT.C. Sec 17.3 15.4 89
IvC Liters 1.08 IvC Liters 1.68
Pl max cmH20 73
200 Pl Volume Liters
PRED PE max cmH20 PRED 138
A PE VolumelLiters S
Fslow PRE il PRE M0
POST Flow POST
8
6 | ‘ 150 +
4 6
100
0 5
4
2
{\\A 0 2 / -
0 " FVC FEV1 FEF25-75% J
N\ Volu 3 Volume
0 . o 0
2 \"/ = (-,\ I 8 FVC FEV1 FEF25-75%
4 6 -2 \\‘\/ 6+
4 -4
%o Yowms 3 4 - ; 1
z .e- -— e
: 1 0 Volum2 3 4 2 f— g —
[ o N S 0k
-1 0 1 2 3 4 5 6 7 8 1 0 1 2 3 4 5 6 7

Comments: Time Comments: Time



Pitfall of PFT interpretation

Figure 7. EXAMPLES:

POORLY PERFORMED CURVES

- -

Age: 84 Gender: Female Room: OS Date: 02/09/22
Race: Asian Temp: 24 PBar: 772
Height(cm): 148 Weight(kg): 34.0 Physician:
Any Info: Technician:
Spirometry (BTPS)
Ref Pre Pre Post Post Post
Meas % Ref Meas %Ref %Chg
FvC Liters 1.84 1.70 92
FEV1 Liters 1.16 1.43 123
FEV1/FVC % 69 84
FEF25-75% L/sec 1.53 1.53 100
FEF25% Lisec 2.16
FEF50% Lisec 1.64 1.60 97
FEF75% Lisec 0.45 0.88 194
PEF Lisec 4.42 2.23 50
FVL ECode 001011
DLCO mbL/mmHg/min 9.3
DLCO/VA mU/mHg/min/L 3.35
VA Liters
COT.C. Sec 23.2
vc Liters
Pl max cmH20 61
Pl Volume Liters
PEmax cmH20 125
PE Volume Liters :;:ED — :
Flow POST
a - 4+
6!
4+
S0
2 ’/,( Li.\
0+ J \.\ Volume , |
l R, ST Ve FEV1 FEF25-78%
2+ 6
41 44
LI U

Comments:

.

mo o WX

.

cough

variable effort
sudden cut of f
slow start
inconsistent effort

GOLD 2010.



Assessment of COPD
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Assessment of symptoms: Dyspnea

» Modified Medical Research Council (IMMRC) scale

Grade
0 dE 2= & I st A2 X5t sXtAM st Mo| giCt
1 X E e ZALE 7t 2205 A2 I SAM 2S00
> WxE xale) 2oz B 6] ax BE0L Ay
o X| 2 XpAIO| 2 X0 2
3 GX[E 2 100m E= H & 3¢ 210 LM KA HE0 20}
4 HE =XtA & 820 X LH7tALE X2 AL B2 Of =0] Xt}

Fletcher CM. BMJ 1960:2:1662.



» COPD Assessment Test (CAT)

Assessment of symtoms: Quality of life
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Jones PW, et al. Eur Repir J 2009;34(3):648-54.



Classification of airflow limitation severity

Fixed airfow limitation

: Post-bronchodilator FEV1/FVC raio < 0.7

GOLD 1 Mild FEV, 2 80% predicted
GOLD 2 Moderate 50% = FEV4 < 80% predicted
GOLD 3 Severe 30% < FEV1< 50% predicted

GOLD 4 Very Severe FEV1< 30% predicted




Acute exacerbation and lung function

» 109 COPD patients, 757 exacerbation
» Lung function follow-up over 4 years

Annual change
Infrequent AE Frequent AE P value
. <50% percentile >50% percentile
Exacerbations
<2.92 per year >2.92 per year
PEF (L/min) -0.72 -2.94 <0.05
FEV1 (mL) -32.1 -40.1 <0.001

Donaldson GC, et al. Thorax 2002;57(10):847-52.



Predictor of acute exacerbation

» 2,138 COPD patients enrolled in ECLIPSE study, 40~75yrs, 210PYs, FEV1 <80%
» Follow-up for 3 years

History of prior exacerbation

22 vs. 0 1vs.O 22 vs. 1

Adjusted Odds Ratio
(@) - N w EaN (6] (o)}

Papi A, et al. Lancet 2018;391:1076-84.



Combined assessment of COP

Spirometrically Assessment of
Confirmed Diagnosis airflow limitation
Moderate or Severe
Exacerbation History
FEV,
Grade . . . 22 or :
Post-bronchodilator (% predicted) : >1leading i
FEV./FVC < 0.7 : to hospital
GOLD 1 = 80 » admission
GOLD 2 50-79 AR ;
: Oor1l :
GOLD 3 30-49 i (notleading |
: to hospital
GOLD 4 < 30 : admission)

Assessment of
symptoms/risk
of exacerbations

II-IIIII-II-III'-I-IIIII-IIIII-

Symptoms

GOLD 2022.



Pulmonary hyperinflation and bronchodilator

Total Lung
Capacity

Tidal

Ventilation .

Healthy
Patients

Patients
with COPD

No Broncho- With Broncho-

» Inspiratory capacity |
» Functional residual capacity 1

» Dynamic hyperinflation
during exercise

» Inhaled bronchodiltor
v Work of breathing |
v Exercise tolerance 1

dilator dilator

Patients with COPD
during Exercise

Sutherland ER, et al. N Engl J Med 2004,350:2689-97.



Bronchodilator: Lung function and acute exacerbation

» COPD patients, FEV1 <70% (GOLD I11,46%; Ill, 46%; IV, 8%)
» Tiotropium (n=1887) vs. placebo (n=1648)

>

Duration 4 years (UPLIFT study)

FEV,
1.50—
. After Bronchodilation
1.40 *
S S Tiotropium
E (N=2516)
. 1.304 . i N
o T~
3 o I b o
- 1.20- Placebo
= (N=2374)
S I IE- - - o *
1.10 o - Tiotropium
- - TE~-—_ —
Before Bronchodilation T Uf'_‘idfg‘”
1.00- Placebo
Vi (N=2363)
DDD L I | T T T T T T
01 ] 12 18 24 30 36 42 48
+ Month
Day 30

COPD Exacerbation

Probability of Exacerbation (%)

MNo. at Risk

Tiotropium
Placebo

80

-
-w
-

Placebo .-=*"" Tiotropium

Hazard ratio, 0.86
{95% Cl, 0.81-0.91)
P<0.001

o1 ' T T T T T T T T T T T T T ' 1
0 6 12 18 24 30 36 42 43

Month

2986 1996 1496 1223 983 838 709 610 26
3006 1815 1284 1010 776 634 545 460 21

Tashkin DP, et al. Eur Respir J 2008;31(4):742-750.



Acute exacerbation: LAMA vs LABA

» 52-week, RCT, moderate-to-very severe COPD patients
with 21 exacerbation (POET-COPD study)

1.0-
5 0o
g 0.8
S 0.7
4 g6
o .
S 0.5-
o
S 0.4-
Z 034
=
(1]
D
e
o.

0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

Salmeterol

HR 0.83 (95% CI 0.77-0.90)
P<0.001 by log-rank test

Tiotropium

0 30 60

90 1

0.2
0.1+
0.0

T T T T T 1
20 150180210 240 270 300 330 360

e

0 30 60
No. at Risk
Tiotropium 3707 3369 3136 2955
Salmeterol 3669 3328

3028 2802 2605

2787 2647 2561 2455 2343

I I T I I I T 1
150 180 210 240 270 300 330 360
Days

2242 2169 2107 1869

2457 2351 2251 2137 2050 1982 1915 1657

Vogelmeier C, et al. N Engl J Med 2011;364:1093-103.



FEV; AUC o125 (L)

Lung function and symptom: LAMA/LABA vs mono

» 12-week RCT, moderate-to-severe COPD (FLIGHT1/2)
» Indacaterol/glycopyrrolate vs. indacaterol vs. glycopyrrolate vs. placebo

1.6 -

1.5 1

1.3 1

1.2 -

Placebo GLY IND IND/GLY

A=246 mL**
A=88 mL**
|
A=103 mL**
A=143 mL** |
I
A=158 mL**

| T

L
|
Placebo GLY IND

Change from baseline in SGRQ
total score

IND/GLY

Mahler DA, et al. Am J Repir Crit Care 2015;192(9):1068-79.



>

Moderate or severe

Acute exacerbation: LAMA/LABA vs ICS/LABA

» 52-week, RCT, COPD patients with FEV1 25~60%, 22 mMRC, 21 exacerbation, FLAME
» LAMA/LABA (glycopyrronium/indacaterol) gd vs ICS/LABA (fluticasone/salmeterol) bid

exacerbations
(annualized rate)

Overall population

RR (95% ClI)
0.83 (0.75, 0.91), P<0.001

[ ] 17%
reduction

-
&)
J

-
o
L

o
o
L

O
o
|

Treatments

B SFC 50/500 pg b.i.d. (n=1,656)
B IND/GLY 110/50 pg q.d. (n=1,651)

B Asian cohort

RR (95% Cl)
0.75 (0.58, 0.97), P=0.027

®  ~10- | | 25%
g n 2 reduction
v S O 08-
o = Y
"=
)
o © @ 061
253
s 3 T 0.4
8 % E (2.
0 Y&
= 0.0 -
Treatments
B SFC 50/500 pug b.i.d. (n=258)
B IND/GLY 110/50 ug q.d. (n=247)

Wedzicha JA, et al. N Engl J Med 2016;34(23):2222-34.

Wedzicha JA, et al. Int J Chron Obstruct Pulmon Dis 2017:12:339-349.



LHS (1994)
Active, n=1,961
Nonactive, n=1,962

Copenhagen (1999)
Active, n=145
Nonactive, n=145

ISOLDE (2000)
Active, n=339
Nonactive, n=325

LHS2 (2000)
Active, n=557
Nonactive, n=559

BRONCUS (2005)
Active, n=256
Nonactive, n=267

UPLIFT (2008)
Active, n=2,554
Nonactive, n=2,410

TORCH (2008)
Active, n=4,082
Nonactive, n=1,261

SUMMIT (2016)
Active, n=11,657
Nonactive, n=3,800

Zhou (2017)
Active, n=388
Nonactive, n=383

Overall

Lung function decline

Ipratropium Bromide

» 33,051 COPD patients with active treatment vs. placebo, systematic review

Budesonide I

Fluticasone Propionate

Triamcinolone

N-acetylcysteine I

Tiotropium

TORCH Composite Active Arm

SUMMIT Composite Active Arm

Tiotropium

Active Therapy 5.0 mL/year (95% CI 0.8, 9.1)

| | v’ Effect of all active
| therapies on the rate of
e decline in FEV1
F_H > 5.0 mL/year

r T T T T

-30 25 -20 -15 -10

'
T T T T T T T T T 1

-5 0 5 10 15 20 25 30 35 40
Difference vs. Placebo, mL/year

Celli BR, et al. Am J Respir Crit Care Med 2021;203:689-98.



Initial phamacotherapy of COPD

> 2 moderate
exacerbationsor=>1
leading to
hospitalization

0 or 1 moderate
exacerbations
(not leading to

hospital admission)

mMRC 0-1, CAT < 10

mMRC 2 2, CAT 2 10

GOLD 2022.



Indication of ICS treatment

» Factors to consider when initiating ICS treatment in combination with one or
two long-acting bronchodilators

Strong support Consider use

History of hospitalization(s) for

H #
exacerbations of COPD 1 moderate exacerbation of

#
>2 moderate exacerbations of S [per e

#
COPD per year Blood eosinophils 2100 to

Blood eosinophils 2300 cells/pL <300 cells/pL

History of, or concomitant, asthma

#despite appropriate long-acting bronchodilator maintenance therapy
*note that blood eosinophil should be seen as a continuum, quoted values respresent approximate
cut-points; eosinophil counts are likely to fluctuate

GOLD 2022.



Exacerbation risk after ICS withdrawal

» Frequency of moderate and severe exacerbations after ICS withdrawal
stratified by baseline blood eosinophil

Cells-uL-" .
<150+ | . |
2 150-300- —o—
o 5
© 5
< >300- o ® |
o .
c
‘0
S % of WCC :
E <2%- —o—
o
>2%- ——
| : | | |
0.0 0.5 1.0 15 2.0 2.5

Rate ratio (95% Cl)
Chalmers JD, et al. Eur Respir J 2020;55(6):2000351.



ICS withdrawal algorithm (ERS guideline)

» Frequent exacerbation:
COPD patients currently treated with ICS
=2 moderate or 1 severe

exacerbation per year

» Consider history of
asthma . .
exacerbations prior to ICS

= » Assess ICS side-effect and
Check blood eosinophils in steady state risk of pneumonia

Review exacerbation history
» Address patient preferences

Blood eosinophils >300 cells-uL-" Blood eosinophils <300 cells-pL-" Blood eosinophils <300 cells-pL-"
Regardlesioi exacerbation Frequent exacerbations No frequent exacerbations
istory

Recommendation for ICS No recommendation Condlt!onal _
recommendation to switch

continuation possible to bronchodilators

Chalmers JD, et al. Eur Respir J 2020;55(6):2000351.



Follow-up phamacological treatment

e DYSPNEA o o EXACERBATIONS e
LABA or LAMA LABA or LAMA
1 *
| | |
L 2 A4
(** (**
LABA + LAMA (** LABA + ICS LABA + LAMA (** LABA + ICS
Consider if _ _
e0s < 100 Consider if
N [ eos 2100
® Consider (- | LABA+LAMA+ICS Y| LaBA+LAMA+ICS | €
switching
inhaler device |
or molecules | ~ |
¢ |nvestigate N N
(and treat) Roflumilast In former smokers
other causes
FEV; < 50% & i i
of dyspnea chronic<bronchit'is Azithromycin

* Consider if blood eosinophil count = 300 cells/uL or blood eosinophil count
= 100 cells/uL AND = 2 moderate exacerbation/1 hospitalization
** Consider de-escalation of ICS or switch if pneumonia, inappropriate

original indication or lack of response to ICS GOLD 2022.



Errors in inhaler use: Systematic review

» 144 articles reporting direct observation of inhaler technique

» By trained personnel, 1975-2014

TABLE 5 | Frequencies of Errors in Studies Reporting
Data for All Steps

100 -

Step Percentage 95% I g0 - - Correct
MDI and BAMDI 80 - Acceptable
(n = 56 groups) o Poor

Preparation 22 18-26 60
Full expiration 42 38-46 R 5
Coordination 34 29-39 o
(inspire and actuate) 40 7 N -
Slow deep inspiration 41 37-44 30 ) | e e )
Breath-hold 41 38-45 20 1 T
DPI (n = 52 groups) 10 4
Preparation 25 21-30 0 1 - .
) ) 1965-1989 1990-1994 1995-1999 2000-2004 2005-2009 2010-2014
Full expiration 45 40-51 Years
Lips on mouthpiece 8 6-11 - - -
Brisk, accelerated 16 13-20 v" CONCLUSIONS: Incqrrect inhaler technique is unacceptably
deep inspiration frequent and has not improved over the past 40 years.
Breath-hold 35 31-39

Sanchis J, et al. Chest 2016;150(2);394-406.



Interventions to teach inhaler techniques

» 120 patients hospitalized with asthma or COPD

» RCT, brief verbal step-by-step inhaler directions vs. iterative teach-back education
(teach-to-goal)

Praportion of Participants Misusing
MDI

Insufficient Vision (N=18)

120 -
100 +
--------- ]
80
60 -
40
2019 --0- Bl
—— T TS
0 T . .
Pre- Post- S0d 90d
Education Education Follow-up Follow-up

Timepoint

Post-Discharge Acute-Care Visits

p= 0.03 p= 0.64
407 | |
[CJHospitalization

1 30- WED

K

>

L

S 20

i

S

L]

< 104

ﬂ_ T T

Bl 30d TTG 30d Bl 90d TTG 90d
Follow-up Visit

Press VG, et al. Ann Am Thorac Soc 2016;13(6):816-24.



Unintentional discontinuation of medications

» Risk for unintentional discontinuation of medications prescribed for chronic
diseases after hospitalization

No (%) of patients _ ICU stay

Medication — = —
discontinuation 0
peee (95% ClI) (95% Cl)

Statins 11627 13277 1.33 1484 1.48
(10.7) (13.6) (1.29-1.37) (14.6) (1.39-1.57)

Antiplatelet/ 2535 5564 1.86 522 2.31
anticoagulants (11.8) (19.4) (1.77-1.97) (22.8) (2.07-2.57)

Levothvroxine 7114 6831 1.18 614 1.51
y (11.0) (12.3) (1.14-1.23) (15) (1.38-1.66)

Respiratory inhalers I o Ll o Liis
piratory (3.0) (4.5) (1.15-1.97) (5.4) (1.10-3.08)

Gastric acid 4330 7394 1.50 670 1.87
suppressors (9.4) (12.4) (1.43-1.56) (15.4) (1.71-2.05)

Bell CM, et al. JAMA. 2011;306(8):840-7.



Lung cancer screening

» 13,195 male and 2,594 female, current or former smokers aged 50-74 years,

NELSON study

» Low-dose CT screening vS. no screening

A Lung-Cancer Incidence
9.0+
8.0+
7.0

6.0
5.0+

—_SCreening group

—

L mm——

4.0
3.0+
2.0+
1.0
0.0+ I I I I I I ,

Cases per 1000 Person-Yr

Control group

0 1 2 3 4 5 6 7

Years since Randomization

8 9 10

B Lung-Cancer Mortality
3.5

3.0+
2.5+
2.0+
1.5
1.0

Deaths per 1000 Person-Yr

Control group

Screening group

0 1 2 3 4 5 6 7

Years since Randomization

Koning HJ et al. N Engl J Med 2020;382(6):503-513.




Annual LDCT for lung cancer screening

» Recommended in patients with COPD due to smoking
v According to recommendations for the general population

» Not recommended in patients with COPD not due to smoking
v Due to insufficient data to establish benefit over harm

GOLD 2022.



Disease progression of COPD

100
Severe

=

7}
ke
k: g
- S
4 Q.
X 50 =

— wv
>
w

™

Asymptomatic
20 Lung function Lung function
normal 5 reduced
Mild

Axis of Progression P

Sutherland ER, et al. N Engl J Med 2004,;350:2689-97.



Effect of pulmonary rehabilitation
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Home-based rehabilitation

» Stable COPD, 12 wks home-based rehabilitation with minimal resource
(aerobic/resistance training and self-management education) vs. center-based

Home PR worse Home PR better Home PR worse Home PR better

| | | |
| | | |
| | | |
| | | |
- | | | |
End rehabilitation - : @ : End rehabilitation - } Py I
| | | |
| | | |
| | | |
| | | |
| | | |
12 months ¢ | 12 months - | R |
| | | |
| | | |
| | | |
| | | |
T ! T T | T { |

-40 -20 0 20 40 4 Py 0 5 4

Difference between groups A 6MWD, metres Difference between groups A CRQ dyspnoea, units

Holland AE, et al. Thorax 2017:;72:57-65.



>

Probability of remaining free from

Home-based rehabilitation

» Stable COPD, 12 wks home-based rehabilitation with minimal resource
(aerobic/resistance training and self-management education) vs. center-based
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Holland AE, et al. Thorax 2017:;72:57-65.



Nutritional status and mortality

> Low BMI and fat-free mass: worse outcome in COPD

Study and Year RR 95% CI o
Landbo---1999 - 1.64[1.48,1.82] o1 | RR = 1 Povineary= 0.0078
Prescott———2002 . 1.24[0.98,1.57 ] N —— Spline Model
Chailleux———2003 . 1.15[1.10,1.21] \
Ringbaek-—2004 e 1.12[0.93,1.34] 5 o
Gunen——-2005 —— 1.39[1.04,1.87] o N
Marti-——2006 —t 0.88[0.59, 1.30] o
Chang—--2007 ; 1.28[0.69,2.39] =
Hallin——-2007 g 2.03[1.20, 3.46 ] O
Schembi--—2009 - 1.24[0.95, 1.61] 0~
Collins-——2010 . 1.37[0.75,2.50 ]
Jordan--—-2010 cm 1.66[1.38,2.01]
Yamauchi-——-2014 . m 2.12[2.07,2.18] o

5 . | | | | |
e - o4 sdos 00001 | == 1.40[1.20,1.63] 15 20 25 30 35 40
05 10 20 30 50 BMI(Kg/m®)

Figure 5. Dose-response relationship between BMI score and risk of all-cause

Figure 2. Summary of relative risks of all-cause mortality in underweight COPD
mortality. BMI=body mass index.

patients. COPD = chronic obstructive pulmonary disease.

Guo Y, et al. Medicine (Baltimore) 2016;95(28):e4225.



Nutritional supplementation

» Nutritional supplementation vs. placebo or usual diet

Supplement Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Total Total Weight [V, Random, 95% CI IV, Random, 95% CI
1.8.1 Undernourished T3t-free mass/fat-free mass index
Sugawara 2010 (1) 08329 03713 17 15 155% 0.83[0.11,1.56] —_—
Schols 1995 (2) 1.0495 0.2735 39 25 17.9% 1.05[0.51,1.59] ——
van YWetering 2010 (3) 1.5066 0.4282 15 14 141% 1.51[0.67, 2.35] —
Subtotal (95% CI) 71 54 47.5% 1.08 [0.70, 1.47] R

Heterogeneity: Tau®= 0.00; Chi*=1.45, df=2 (P=0.48), F=0%
Testfor overall effect: Z=5.54 (P = 0.00001)

1.13.1 6-minute walk test

DeLetter 1891 (1) 36.58 8.7393 18 17 331% 36.58 [19.45, 53.71) -
Efthimiou 1988 (2) 47 233421 7 711.1% 47.00 [1.25, 92.75] ——
Sugawara 2010 (3) 5412 15.1764 17 132 20.0% 54.12[24.37, 83.87] —-—
Sugawara 2012 (4) 105 37.5865 17 14 50% 105.00[31.31,178.69] —
van Wetering 2010 (5) 215 96125 16 14 30.9% 21.50 [2.66, 40.34] -
Subtotal (95% CI) 75 65 100.0%  39.96 [22.66, 57.26] ¢

Heterogeneity: Tau®=159.25; Chi*=7.30,df =4 {(P=0.12); F= 45%
Testfor overall effect Z=4.53 (P < 0.00001)

119.1total SGRQ |

van Wetering 2010 16 32.7(13.1) 14 37.1 (1 34.75% -4.4[-13.13,4.33] ——
Weekes 2009 20 53.4 (9.8) 17 61.1 (" 65.25% -7.7[-14.07,-1.33] —l—
Subtotal *** 36 31 100% -6.55[-11.7,-1.41] -

Heterogeneity: Tau?=0; Chi*=0.36, df=1(P=0.55); 1*=0% } } } }

L
I 1
o _ -2 -1 1] 1 2
Test for overall effect: Z=2.5(P=0.01) Control better Supplement better

Ferreira IM, et al. Cochrane Database Syst Rev 2012;12:CD000998.



Algorithm for treatment of COPD

Supplemental Therapy

A

Surgery
y 4

Evaluation and treatment of hypoxemia

V4

Pulmonary rehabilitation

/

Combination of inhaled corticosteroid
and long-acting B-agonist

Back to Basic -

| N . I A

Single short-acting
inhaled bronchodilator

Stepwise Drug Therapy

Short-acting inhaled bronchodilator :
for acute relief of symptoms I
I

Health Care Maintenance

Pneumococcal and annual influenza vaccination
< ~
Smoking cessation
< T~

Regular assessment of lung function

~ T~

Symptoms

Sutherland ER, et al. N Engl J Med 2004,;350:2689-97.
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