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COPD definition GOLD 2023

Chronic Obstructive Pulmonary Disease (COPD) is a heterogeneous lung condition
characterized by chronic respiratory symptoms (dyspnea, cough, sputum production
and/or exacerbations) due to abnormalities of the airways (bronchitis, bronchiolitis)
and/or alveoli (emphysema) that cause persistent, often progressive, airflow obstruction.
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Goals of COPD treatment

Relieve Symptoms

// Improve health status
— :
Improve exercise tolerance
&=
=

Prevent and treat exacerbations

Prevent disease progression

Reduce mortality
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Therapeutic interventions for COPD

Non pharmacological interventions Pharmacological interventions

¥’Smoking cessation = v'"Medications for COPD

v'Rehabilitation

v'Vaccination

v’ Oxygen therapy, NIV,LVRS/LVRB,
- nutritional support

v Education

GOLD 2023
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Smoking cessation- the first intervention which alters disease

course
Hazard Ratio

Bl Risk of death not [ Excess risk of death (99% CI)
W Mever smoked caused by smoking from smoking
@ 100 == i
- — not susceptible Eﬂ;ntmklfed— —1 2.9 (2.7-3.1)
L L e — to smioke moking
o GOLD 041~ - Quit ok

. e wEwdhg R Ay R uit smokin
- L T amokine 17(15-20)
m - 5 d at
s - _~ Shyen O e s I 15 (13-17)
= oo GOLD 2 — A TR at 45_54 yr 5 (13-1.
? | e el - = - -
T - - '-.-__ QUit Em&kiﬂg_a_
;'- ) - at 3544 yr 1.2 (1.0-1.4)
a GOLD 3 ~ . Stopped at , ,
= _ll:._._-_-_-_-_-.-.-.-.-.-.-.-.-.-.-.- L . QUItEﬂ"Iﬂ-klﬂg 1.0 0.8-11
A - s = b5 years atg;_;.‘,”- 0 (0.8-1.1)
= . Disahility ™ '-...:-f-.
- GOLD 4 Quit smoking 100812
—_ L | | I T T T
B i 75 1 0 1 2 3
Age [years) Hazard Ratio
Tonnesen P et al ERJ 2007

Jha P et al Nature reviews Cancer 2009
Rigotti NA et al Lancet Resp Med 2013
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Therapeutic interventions for smoking cessation E;

Brief Strategies to Help the Patient Willing to Quit :_‘ )
Table 3.1 '

* Nicotine replacement products (nicotine
gum, inhaler, nasal spray, transdermal

Systematically identify all tobacco users at every visit patC hl Su b I I ngu d I ta b l etl or Ioze nge)
ASK Implement an office-wide system that ensures that, for EVERY patient at EVERY e Contraindications: recent MyoOCa rdial
clinic visit, tobacco-use status is queried and documented infarction or stroke (t reatment can be

started after 2w)

ADVISE Strongly urge all tobacco users to quit o .
In a clear, strong, and personalized manner, urge every tobacco user to quit . MEd ications

e Bupropion, nortriptyline

Determine willingness and rationale of patient’s desire to make a quit

attempt.
ASSESS

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)

The combination of
Aid the patient in quitting
Help the patient with a quit plan; provide practical counseling; provide intra- p h a r m a COt h e ra py a n d

ASSIST treatment social support; help the patient obtain extra-treatment social

support; recommend use of approved pharmacotherapy except in special be h aVi o ra I S u p po rt i n C rea Se S

circumstances; provide supplementary materials

Schedule follow-up contact s m o ki ng Cessat i o n rates

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

ARRANGE

Vaping is not suggested as an intervention for smoking cessation!
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Pulmonary Rehabilitation

* Decreased exercise capacity in COPD patients is related to
* Low HRQoL
* Depression
* Increased exacerbation Frequency
* Increased mortality

* Pulmonary rehabilitation programs include the following
e exercise training to increase in muscle strength
* Respiratory physiotherapy- breathing patterns
e Nutritional support

* Psychological support (cognitive behavioral psychotherapy)
* Education

Spruit M A et al AJRCCM 2014
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Pulmonary Rehabilitation
HRQol Mortality

Wunalysis 4.5. Comparison 4 Rehabilitation versus usual care (sensitivity analysis by allocation concealment tudy Length of
and incomplete outcome), Qutcome 5 Qol - Low Risk SGRQ (Total). 1 rehabilitation’ follow-up
sual care group) Risk ratio (85% CI) % Waight

i monan
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rgstrom 1959 14 02 [173) OE [143) — AR 020 [ 547, 509 ]
Gt 00K 9 L1(1s5) TR T 95 % 4D [- 1236, 444 ] roosters (2413 48 months ‘ 0.40 (0.1 to 0.86) 839
Gusrgun 2013 W) -£45 (B043H) E o8 [omn el MIx EIT[ 9B, -134]
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Van Wetering 1010 g1 L9 [I02E) BE 03 (Y30 M3E A0 Ay | Ghl-SqlJEl‘EdU.-ﬂ*‘-. p:ﬂ.EI:I

[ I T I I 1
os 1 2 S5 10 20 5.0

Total (95% CI) 297 275 —> - 100 % -5.15 [-7.95, -2.36 ]

mterrpensity Tal = 4 |7 Che L1%, df =& (P = D05k B =51%

Favors rehahbilitation Risk of death Favors usual care

v’ Symptom improvement
v Improvement of HRQol

v Decrease of mortal ity McCarthy B et al Cochrane Database Syst Rev 2015
Puhan MA et al Resp Res 2005
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Vaccination for Stable COPD

Vaccination for Stable COPD

Table 3.2

o , , _ Influenza
Influenza vaccination is recommended in people with COPD (Evidence B)

The WHO and CDC recommends SARS-CoV-2 (COVID-19) vaccination for people with COPD
(Evidence B) SARS-Cov-2

The CDC recommends one dose of 20-valent pneumococcal conjugate vaccine (PCV20); or one
dose of 15-valent pneumococcal conjugate vaccine (PCV15) followed by 23-valent pneumococcal
polysaccharide vaccine (PPSV23) in people with COPD (Evidence B) S pneumoniae

Pneumococcal vaccination has been shown to reduce the incidence of community-acquired
pneumonia and exacerbations in people with COPD (Evidence B) § pneumoniae

The CDC recommends Tdap (dTaP/dTPa) vaccination to protect against pertussis (whooping cough)
for people with COPD that were not vaccinated in adolescence (Evidence B), and Zoster vaccine to dTa P, V-2V
protect against shingles for people with COPD over 50 years (Evidence B)

GOLD 2023
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The effect of influenza vaccination in COPD exacerbations

 COPD patients (especially those with CV comorbidities) are at increased risk of complications when infected with

the influenza virus

* Influenza A & B are responsible for 5.4% of exacerbations

Probability of not developing influenza-related ARI

1.0 1 —
____I____
1
_____________ s

Vaccine group
Placebo group

0 2 4 5] 8 10

Time (months) after enrolled in to study

12

14

COPD@ATHENS

76% Decrease of
AECOPD related with
(IRR = 0.24)

Crohskopf LA et al CDC recommendations 2014

Seemungal T, Am J Respir Crit Care Med 2001

Best time of immunization September-November
Protection lasts for one period.
Annual vaccination is required

Bekkat-Berkani R, et al. BMC Pulm Med. 2017
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y Pneumococal vaccination and exacerbations

2 <65 years o FEV, <40%

2 76% effectiveness 3 48% effectiveness
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91% effectiveness in COPD patients <65 years with FEV,; <40%

Alfageme |, Thorax 2006
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Indications:

Stable COPD with

% Pa0O, <55mmHg or ) .
& Pa0, <60mmHg + AND required - 3 w intervals
* 2 =

2 measurements are

= Peripheral oedema
= Polycythemia (Ht 255) or 20
= Pulmonary hypertension 30
GOLD 2023 30
Hardinge M et al Thorax 2015 7
- . 20 _|
L Y7 [
| | -
LTOT > 15h/day v 0
LTOT No LTOT
Patients which have been prescribed >15h/day (n=45)

LTOT after a AECOPD should be re- (n=42)

evaluated after 60-90 days
Medical Research Council Working Party, Lancet 1981
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NIV in stable COPD

* |t can be prescribed in patients in which the acute cause of AECOPD has been resolved

but

* They cannot be weaned from NIV for 8 consecutive days (due to clinical deterioration, increase in
PaCO?2, respiratory acidosis)

e Recurring episodes of acute respiratory failure without precise cause

* In COPD patients with concomitant OSA

* |In patients with prolonged daytime hypercarbia (PCO,252mmHg) and a recent

hospitalization for AECOPD Roberts CM et al Clin Med 2008
GOLD 2023
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The benefits of NIV in stable COPD

° o Ll L3
Survival Hospital readmission
NiPPV No NIPPV 0dds Ratio Favors  Favors No. of Patients .
Study Study Design Events/Patients  Events/Patients  (95%Cl) NIPPV  No NIPPV Weight, % : Rate Ratio Favors - Favors ,
BPAP vs no device Study Study Design NIPPV  No NIPPV (95%C1) NIPPV ~ No NIPPV Weight, %
Casanova et al,19 2010 RCT 4/26 4/26 1.00 (0.22-3.51) u 35 BPAP vs no device
Clini et al,23 2002 RCT 8/43 8/47 1.11 (0.38-3.28) " 6.0 Casanova et al,1? 2010 RCT 26 26 0.80(0.21-2.98) - 6.3
Duiverman et al,26 2011 RCT 5/37 5/35 0.94 (0.25-3.57) = 43 Clini et al,23 2002 RCT 23 24 0.64 (0.37-1.11) " 17.3
Kohnlein et al, 36 2014 RCT 12/102 31/93 0.27 (0.13-0.56) B 10.2 McEvoy et al, 38 2009 RCT 72 72 1.04 (0.98-1.11) ] 268
McEvoy et al,>® 2009 RCT 40/72 46/72 0.71(0.36-1.38) = 11.5 Clini et al,22 1996 Observational 17 17 1.13(0.57-2.27) -] 141
Murphy et al,® 2017 RCT 16/57 19/59 0.82(0.37-1.82) m 93 Tsolaki et al, 4 2008 Observational 27 22 0.59(0.29-1.21) o 13.6
Struik et al,” 2014 RCT 30/101 29/100 1.03 (0.56-1.90) . 12.7 Subtotal (12=27.2%; P=.240) 0.91(0.71-1.17) < 78.1
Zhou et al %6 2017 RCT 0/57 1/58 0.33(0.01-8.35) « - 0.9 HMV vs no device
Budweiser et al,'® 2007 Observational 24/99 18/41 0.41(0.19-0.88) = 9.7 Paone et al,*2 2014 Observational 48 45 0.50(0.35-0.71) B 219
Clini et al,2? 1996 Observational 4/17 3/17 1.44 (0.27-7.68) B 1 29 NIPPV (BPAP and HMV) vs no device
Clini et al, %! 1998 Observational 13/28 11/21 0.79(0.25-2.45) = 56 Overall (12=76.6%; P=.001) 0.75(0.52-1.10) o _ 100.0
Galli et al,3? 2014 Observational 8/78 17/88 0.48 (0.19-1.18) L | . 79
Tsolaki et a»l,“ 2008 Observational 2/27 2/22 0.80 (0.10-6.19) . 2.0 o; EE R 1 LG S 3. ""w
Subtotal (12=5.9%; P=.39) 0.66 (0.50-0.87) <= 86.4 Rate Ratio (95% C1)
HMV vs no device
Heinemann et al,35 2011 Observational 6/39 20/43 0.21(0.07-0.60) «— 6.2
Paone et al, 2 2014 Observational 13/48 10/45 1.30(0.50-3.36) = 7.3
Subtotal (12=84.3%; P=.01) 0.56 (0.29-1.08) - 13.6
NIPPV (BPAP and HMV) vs no device
Overall (17=27.3%; P=.16) 0.65 (0.48-0.88) < A— 1000 H H H
ealth Related Quality of Life
Intu bation 0.1 1 10 No. of Patients
Odds Ratio (35% C1) No Standardized Mean Favors | Favors Weight,
BPAP vs No Device Study Design NIPPV NIPPV Quality of Life Scale Difference (95% CI) NIPPV | No NIPPV %
Zhou et al,%6 2017 RCT 57 58 COPD assessment test 0.31 (-0.06 t0 0.68) E B 13.24
NIPPV No NIPPV 0dds Ratio Favors: & Fiis Duiverman et al,26 2011 RCT 37 35 Chronic Respiratory Disease Questionnaire -0.04 (-0.27 to 0.20) 16.88
BPAP vs No Device Study Design Events/Patients  Events/Patients (95% C1) NIPPV = No NIPPV Weight, %  Garrod etal,** 2000 RCT 23 22 Chronic Respiratory Disease Questionnaire  0.62 (0.02 to 1.21) = 8.26
Casanova et al,19 2010 RCT 1/26 2/26 0.48 (0.04-5.65) - 13.4 Marquez-Martin et al,37 2014 RCT 15 15 Chronic Respiratory Disease Questionnaire  -0.24 (-0.96 to 0.48) L3 6.53
Galliet al,32 2014 Observational 5/78 16/88 0.31(0.11-0.89) —.— 73.2 Struik et al,” 2014 RCT 101 100 Chronic Respiratory Disease Questionnaire  0.00 (-0.28 to 0.28) . 15.74
Tsolaki et al,*4 2008 Observational 1/27 2/22 0.38(0.03-4.55) - = 134 Kohnlein et al,36 2014 RCT 102 93 St George's Respiratory Questionnaire 0.32(0.04t00.61) . 15.56
Subtotal (12 =0.0%; P=.94) 0.34(0.14-0.83) ":':j_‘:>_100_0 Murphy et al,6 2017 RCT 57 59 St George's Respiratory Questionnaire -0.07 (-0.43t00.29) 5 B 13.33
R T — N Dscroft et al,*! 2010 RCT 5 5 St George's Respiratory Questionnaire -1.14(-2.50t00.22) « - 1 2.36
0.01 0.1 1 10 Tsolaki et al,*4 2008 Observational 27 22 SF-36 physical component summary 0.97 (0.36 to 1.58) E-} 8.11
Odds Ratio (95% CI) Dverall (12=61.7%; P=.007) 0.16 (-0.06 to 0.38) <> ‘ 1000
-2 -1 0 1 2

Standardized Mean
Difference (95%Cl)

Wilson EM et al JAMA 2020
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The benefits of NIV in stable COPD

100
] ] Unadjusted hazard ratio, 0.54 (0.34-0.84); P=.007
* Randomized controlled trial Adjusted hazard ratio,? 0.49 (0.31-0.77); P=.002
« 13 centers in UK (2010-2015) s 80
« Patients with persistent hypercarbia 3
(Paco, >53 mm Hg) 2-4w after e o
1 1 1 (Fa)
resolution of acidosis - Home oxygen plus home NIV
(.
5 40 =
=
©
<T 20 -
Home oxygen alone
0 ' , ' ,
0 2 - 6 8 10 12
Time, mo
No. at risk
Home oxygen plus home NIV 57 37 28 26 25 24 16
Home oxygen alone 59 23 11 10 8 8 6

Murphy PB et al JAMA 2017
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Nutritional support

* Important for cachectic patients

) Difference  Experimental Control ‘Weight 5Std mean difference Std mean difference
First authar [ref] MIEaMN:sE tatal total % W, random [95% CI) W, random [95% CI) FFM I
Undernourished
Suasmsrs [T4]8 08329103712 17 15 15.5 0.E3 [0.11-1.54) —a—
Schoes [7311 1.0455+0. 2735 39 25 17.9 1.05 10.51-1.5%] —i—
Hoosssooork [75], vean Weterne [T4-8%18 1.506620 4282 15 14 14.1 1.51 [0.67-2.35) —a—
Subtotal [95% CI) T Eidh 475 1.08 |0.70-1.£7) ’

Heterogeneity: Tau-squared 0.00; Chi-squared 1.45, df 2 [p=0.48); *=0%
Test for overall effect: Z=5.54 [p<0000001]

Adeguately nourished

Schows [T3] 0.2651+0.239 33 34 187 027 [-020-0.73] T
Subtotal (5% C1) 13 38 187 0.27-0.20-0.73 xS
Heterogeneity: not applicable

Test for owverall effect: Z=1.11 [p=027)

Combined population of undernourished and nourished patients

StemeR [Bé-Ba] -0.371240. 2642 25 a5 18.1 -0LET |-0.89-0.15] —u T
Suasmsrs [E7, 8] 0.3532+0.34£] 17 14 157 0.35 [-0.34-1.07] 1
Subtotal [95% CI) 52 49 33.8 0,05 |-0.74-0.45] *

Heterogeneity: Tau-squared 0.14; Chi-squared 2.59, df 1 [p=0.11); P=£1%
Test for overall effect: Z=0.15 [p<0.88)

Total [95% CI) 164 141 100.0 0.57 (0.04-1.0) *

Heterogeneity: Tau-squared 0.%3; Chi-squared 22 28, di § |p=0.0008]; BE=TB% -2 -1 . i T

Control better Supplement better

Test for owerall effect: Z=2.11 [p=0.03)
Test for subgroup differences: Chi-squared 11.33, df 2 [p=0.003]; 12=82_3%

Schols AM et al ERJ 2014
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Nutritional support

o o
Dyspnea Fatigue Distance (m) 8] mTMN SGRQ R
A) B) O Isocaloric comparator
B TMN _
. 6 o
O Isocaloric comparator =
_ % 3
2.0 " 40 - A 4 T o
o * N E
x 151 I § E 30 3 x N =
© = = o 21 1
2 o E 3 =
o 104 @ & 20- s e
= 1] = =} o
© = 9 3 £ 0 —
£ 05 3 g 104 = 8
© o o
2 5 £ -2 -
2 o & 0. 5
E _ o =
= 3 c = = 3
= —0.5 o — —-104 o £ —47 g=
) = @D @ [} =
o - e =2 = = =
5 g & = © z
z - .0 3 5 20 4 S 6- 1 =
O = S =z
-1.5 - 30 v-
’ i -8 o e
PDSF walk Post-walk Change from baseline Total Symptoms ACtIVIty Impact
fatigue dyspnoea to week 12
TMN  Comparator TMN  Comparator TMN  Comparator —10- otal Symptoms Activity Impact
score subscale subscale subscale
Mean baseline value 25 3.6 3.4 4.0 3881 389.0 TMN Comparator TMN  Comparatar TMMN  Comparator TMN  Comparaior
Mean week 12 valua: 23 4.3 3.2 48 3853 3898 Mean baseline value; 371 378 501 507 494 483 20 2
Estimated affect size. 191 1.37 135 Mean week 12 value: 350 408 575 580 434 523 23as 277
mean (95% CI) (—3.68, —0.14) (=2.77, 0.04) (—29.0, 56.1) - R
' Estimated effect size, 4.09 1.56 2.3
mean (95% Cl) (-9.4,1.2 =112, 8.1 _8.0.35
p value: 0.0352 0.0585 0.5219
o walue: 01259 0.7449 0.0214 0.4225

Calder PC et al J Cachexia Sarcopenia Muscle 2018
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Interventional therapy in stable COPD

Surgical and Interventional Therapies in Advanced Emphysema
Figure 4.6

Emphysema Predominant Not Candidate for
Phenotype with Hyperinflation Bullectomy, ELVR or LVRS

| 1
J no large bulla
large
[ bulla l -

Bullectomy ' Heterogeneous Homogeneous Lung transplant J

Emphysema Emphysema
+ + + R
—CVorFI+J +CVorFI—J -CVorFI+J +CVorFI-J
ELVR ELVR ELVR ELVR
(EBV,LVRC,VA) (LVRC,VA) (EBV,LVRC, VA) (LVRC,VA)
LVRS LVRS LVRS LVRS

Note: not all therapies are clinically available in all countries. Long term ELVR outcomes or direct comparisons to LVRS are unknown.

Definition of abbreviations: CV, collateral ventilation measure by Chartis; Fl + fissure integrity > 90% by HRCT; Fl-, fissure integrity <
90% by HRCT; ELVR, Endoscopic Lung Volume Reduction, EBV, Endobronchial Valve; VA, Vapor Ablation; LVRC, Lung Volume Reduction
Coil; LVRS, Lung Volume Reduction Surgery. Modified from Vogelmeier, AJRCCM, 2017

GOLD 2023
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Information about smoking cessation

Correct use of device

Recognition of AECOPD

Action plans to relieve symptoms and AECOPD
Education on when to seek medical help

GOLD 2023

COPD@ATHENS

Education

% reduction after education

Unscheduled
medical visits

ER visits

Hospitalizations

n=191 COPD pts with 21 AECOPD in the past year
Education and self-management plan vs. usual care

Bourbeau J, Arch Intern Med 2003
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Initial Pharmacological Treatment

Figure 4.2

> 2 moderate GROUPE
exacerbations or LABA + LAMA*
2 1 leading to
hospitalization consider LABA+LAMA+ICS* if blood eos > 300
W, .
0 or 1 moderate GROUP A GROUPB
exacerbations .
(not leading to A bronchodilator LABA + LAMA*
hospital admission)
WV, . .
mMRC 0-1, CAT < 10 J mMRC 2 2, CAT 2 10 J

*single inhaler therapy may be more convenient and effective than multiple inhalers
Exacerbations refers to the number of exacerbations per year

GOLD 2023
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Management Cycle

Figure 4.3

Adjust

Escalate
Switch inhaler device or molecules
De-escalate

'

Review

Symptoms:
Dyspnea
Exacerbations

Assess

Inhaler technique and adherence

Non-pharmacological approaches
(including pulmonary rehabilitation and
self-management education)

J

COPD@ATHENS
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DYSPNEA EXACERBATIONS

LABA or LAMA J LABA or LAMA J
l if blood _J
eos < 300
£

l ) I

if blood |

€0s< 100 i pigod . 4

eos 2 100

__) LABA+LAMA+ |cs*J

e Consider switching inhaler device or

molecules
e Implement or escalate
non-pharmacologic treatment(s) f 1
e |nvestigate (and treat) other causes
of dyspnea Roflumilast Azithromycin
FEV1 < 50% & chronic bronchitis Preferentially in former
> smokers

GOLD 2023
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The action of inhaled medication in COPD

LABA/ LAMA: Symptom

improvement and decrease of AECOPD
through increases in the bronchial
diameter

ICS: Decrease of AECOPD due to
decrease of eosinophilic inflammation

Mucus
Bronchial lumen Neutrophils
Bacteria Virus

Bronchial cilia

Macrophages
Inhaled corticosteroids Impaired mucocilary function

Mucosal eosinophils

C Bronchiole

LAMA: anti-inflammatory activity,
inhibition of inflammatory cytokine
production and decrease of mucus
production

Consolidation/
pneumonia

Alveoli

Lipworth B et al Int J COPD 2021
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Synerglstlc effect of LABAs and LAMAs

The effect is not only additional

Poslqanqht:ntc
parasympatheti . but also synergistic
A
LABA/ LAMA
K‘

uoijounl ondeuss-aid

l l l

A9

» UL :
& / I.» we LA
' )

= I ﬂ_ ;l £

0

L ABAS g 3 4 3 L
© =2
8 | r?w”qﬂ";% - Decreased mucus Improvement of Anti-inflammatory *
: tYp:I','" - on . production and increased symptom severity properties (direct
| (stabilization o mucociliary clearance and indirect)
the airway)

vl

21

=

ol

1]

$ LAMAS

|

=4

5

‘5—’: Beeh KM et al AJRCCM 2016

Airway smooth mus
-

/ Calzetta L et al EJP 2015
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ICS in COPD
LABA/ICS vs. LABA: AECOPD

Rate ratio Rate ratio
Study or Subgroup log[Rate ratio] SE Weight IV, Random, 95% Cl Year IV, Random, 95% CI
1.1.1 Fiuticasone/salmeterol
TRISTAM 007 00734 13.4% 0.93[0.81,1.08] 2003 -
kardos 2007 -0.4308 0073 135% 0.65[0.86, 0.75] 2004 -
TORCH -013  0.044 16.0% 0.23[0.81, 0.96] Z2004 ol
Ferguson 2008 -0.36238  0.091  11.8% 0.70[0.588, 0.83] 2008 -
AnzZueto 20049 -0.3624  0.091 11.8% 0.70[0.68 0.83] 20049 -
Subtotal (95% CI) 66.6% ¢

. . HR 0.77 (0.66 to 0.89)
Heterogeneity: Tau®=0.02; Chi*= 21.64, df=4 (P = 0.0002H L

Test for overall effect: £= 3,96 (F = 0.0004)

1.1.2 Budesonideformoterol

Szafranski 2003 -0.26 0125 4.1 % 077 [0.60, 0.99] 20035 ™7
Calverley 2003 -0.2494 012 H.4% 0.75[0.59 0.94] 2003 -
Tashkin 2008 -0.2357 015 7.0% 0.79[0.59, 1.06] 2008 ™7
Fennard 20049 -0.449473 015 7.0% 0.61 [0.45 0.82] Z00Y -
Subtotal (95% CI) 33.4% 4

. _ HR 0.73 (0.64 to 0.83)
Heterogeneity: Tau®= 0.00; Chi*=1.93, df= 3 (P = 0.59); |- 2SS

Testfor overall effect. £= 4 66 (P = 0.00001)

Total (95% CI) 100.0% L]
Heterogeneity: Tau®=0.02; Chi*= 2518, df =8 (F=0.001); IF= E3%
Testfor overall effect: Z= 522 (P = 0.00001)

Testfor subdroup differences: Chi*=0.24, df=1 (P=063), F=0%

005 0.2 5 20
Favours combination Favours LABA

Nannini LJ, Cochrane Library 2012
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Annual exacerbation rate

Exacerbation rate ratio

2571 — Budesonide-formoterol 160-4.5 pg 4528 patients from 3 RCT
Lo formotercl4Shg BUD/FOR vs FOR
— Mean peripheral blood
157 _— eosinophil count
/ (x10° cells per L)
1.0 + -
%\/\ Non-significant 25% increase to 22% reduction  0-01-0-09
0.5 I (rate ratio 0-78-1-25)
I 25% reduction™ (rate ratio 0-75) 0-10-0-19
0 26-50% reduction (rate ratio 0-50-0-74) 0-20-0-34
I 51-60% reduction (rate ratio 0-40-0-49) 0-35-0-63
B
5.0 4 I Budesonide-formoterol 160-4-5 pg was administered by pressurised
The addition of an ICS resulted in 25% metered-dose inhaler (two inhalations). Formoterol 4.5 pug was administered by
. . . . d der inhaler (two inhalati M duction for 0-10x 10°-0-19 x 10°
e I decrease in AECOPD in patients with c;ﬁsps:;rl_erm aler (two inhalations). *Mean reduction for % 9x
I >100 Eos/plL
Table 2: Exacerbation rate reduction treatment effect of

| | [ [
0 0-20 0-40 0-60 0-80 1.00

Eosinophil count (x10° cells per L)

, COPD@ATHENS

budesonide-formoterol 160-4-5 pg as compared with formoterol
4.5 g, according to eosinophil count

Bafadhel M et al Lancet Resp Med 2018
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Change in mean pre-dose FEV, (L)

Difference in mean pre-dose FEV, (L)

03+

0-2 7

0-1

4528 patients from 3 RCT
BUD/FOR vs FOR

— Budesonide-formoterol 160-4-5 pg
—— Formoterol 4.5 ug

p<0.0001

| | | I
0-40 0-60

Eosinophil count (x10° cells per L)

Change in SGRQ total score

Difference in SGRQ at end of treatment

-10

— Budesonide-formoterol 160-4-5 pg
—— Formoterol 4-5 pg

/i
)

-15

p=0.0043

T
0 0-20

T T
0-40 0-60
Eosinophil count (x10° cells per L)

Bafadhel M et al Lancet Resp Med 2018
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Patients with blood Eos 22% had lower risk for AECOPD when treated with
FF/Vi vs Vi

I Fluticasone furoate plus vilanterol,

A 179 alldoses combined —
X Vilanterol 25 pg
1.6
157 B Fluticasone furoate plus vilantefol,
1.4 all doses combined p<0-0001 15 -
13- [ Vilanterol 25 pg 14
— 1.3 —
= 1-2
@ _
> 11- 3
g e
=0.282 g 114
= 1.0 - P 7 2
= g 10-
g 094 g
u B &2 094
S 07- 3
£ 06- i 07
§ T 06
;ﬁ 0->7 E 0.5
= 0-3- 0-4 —
02 37
01 "
0 0-1
Blood eosinophil count <2% Blood eosinophil count =2% 0-
=2% 2to <4% Ato <b% =6%

Blood cosinophil count groubp e et al Lancet Resp Med 2015
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Triple therapy and decrease of AECOPD
» FEV,< 50% pred

» 1 moderate/severe AECOPD during the last year
» CAT score 210
TRILOGY
_23% TRINITY TRIBUT

-20% -15.2%

Rate ratio 0-848 Rate ratio 0-866 Rate ratio 0-787
A (0-723-0-995); (0-723-1-037); (0-551-1-125);
. p=0-043 p=0-118 p=0-189
Primary: RR 0-80
B (95% C1 0-69-0-92); p=0-0025 (o} f
061 Bl BDP/FF/GB (N=687) : ' 059
[ BDP/FF (N=680) Lo1 w 0X4 (0-53-0-67)
(95% gf85-121); p-089 < 050 0.47
0-5 - I v 1 (7] i ) . .
o RRO79 5 0-6 X (0-45-0-57) + (0-41-0-54)
© 07- (95% C10-66-0-94); p=0-0095 N 0-41
5 04+ T 1 2 054 W (0-36-0-47)
g c & 044
§ 037 2 057 T 057 i B
Ei £ - I (052-0.63) 1 5 03
T 021 g s 045 2 0-09
E S 34 (0-41-0-51) 039-0.52 202
Z E (039-052) 5 024 0-07 (0-07-0-12)
2 @
ool 2, 2 (0-06-0-10)
2 £ 014
£ 014 rl—‘
0+ 0
Moderate/severe Moderate Severe 0 T T | d T d I !
exacerbations exacerbations exacerbations Fixed triple (n=1077) Tiotropium (n=1074) Open triple (n=538) Moderate to severe Moderate Severe

Exacerbation severity
X BDP/FF/G (n=764) [ IND/GLY (n=768)

VS LABA/ICS VS LAMA VS LABA/LAMA

Singh D, et al. Lancet 2016
Vestbo J, et al. Lancet 2017
Papi A, et al. Lancet 2018
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FEV, adjusted mean change from baseline (L)

Triple therapy and respiratory function improvement

TRILOGY

014 -8 BDP/FF/GE

BDP/FF

— . d___—P——_”___P—_ ~—_ -
-““'“-».__1' e - T
T
0-04

0-024 T
| |
R [ J """"""""""" J """"""""" |

002

012

0-10-

008

‘—@—
FEV, adjusted mean change from baseline (L)

006

-0-04

VS LABA/ICS
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014

0124

0104

0-08 -

0064

004+

002+

TRINITY

TRIBUTE

— Fixed triple
Tiotropium
— Opentriple T A
-0-05 —&— BDP/FF/G (n=764)
—&— IND/GLY (n=768)
L
=
) I e B R D S
c w
e £
S%
5 8
@
£ 5 -005-
a
%
=
3
<<
-0-10 | I |6 I | I I
1'1 h X 4|0 5I2 04 12 2 40 52 Overa
VS LAMA VS LABA/LAMA

Singh D, et al. Lancet 2016
Vestbo J, et al. Lancet 2017
Papi A, et al. Lancet 2018
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IMPACT

Randomisation Period: 1 Year

FF/UMEC/VI (4,000 subjects)

2 weeks
i 1 week
Run-in on .
) FF/V1({4,000 subjects) » Follow-up
current Tx
UMEC/VI (2,000 subjects)
Screen V2 V3 V4 VS5 V6 V7 +7days
follow-up
2-week run-in 0 4wk 16wk 28wk 40wk 52wk
$_ - A Model-Estimated Rate B Time-to-First-Event Analysis
Randomization 14— 100+
u a0d — UMEC-VI
8
E 1.24 % g0 FF=VI o
3€ | —rrumecy -25% vs LABA/LAMA
g 8§ ]
w 1.0+ == o
. =3 co- -15% vs ICS/LABA
v 0.8 IT¢gs 7 —
+ o 3
g '; o 404
= w 2
o 0.6 £ % 304
3 2.
= 5 ° 904
e
e 047 10-
S /
o
= 0 T T T T T T T T T T T T 1
3 024 0 §28] 56 84 112 140 168 196 224 252 280 308 336 364
kS Days since Randomization
0.0 No. at Risk
FF-UMEC-VI  FF-VI UMEC-VI UMEC-VI 2070 1721 1516 1406 1301 1201 1123 1059 1001 971 917 884 851 642
(N=4145)  (N=4133) (N=2069) FF-VI 4134 3554 3133 2838 2620 2410 2250 2120 2004 1823 1823 1729 1671 1228
FF-UMEC-VI 4151 3758 3408 3186 2954 2752 2614 2457 2324 2216 2085 1988 1919 1419

Lipson DA et al. NEJM 2018
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IMPACT

@
p<0.001

= 1.5 - . |
(¢} 0
§ 1.4 - : 129
o0 1.3 - ! o }1.39
£S 424 - E
- © :
S § 1(1) - §106 : " Mortality
Q . = :
£ on. ‘ fosr 1 Fos -42% vs LABA/LAMA
g 0.8 4, Io.s5 :
2 0.7 f|( : 1
<150 cells/pL 2150 cells/puL

® FF/UMEC/VI W FF/NI A UMEC/NVI

Lipson DA et al. NEJM 2018
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Triple therapy decreases moderate/severe AECOPD
BUD/GLY/FORM 320/14.4/10 ug

‘Edeite:
IS )
(O 1,5
=a
=0
8O
c 8 c 1
c O o
C ==
D ©
gle et
T oo .
g9 & 0,5 - Decrease in annual rate  Decrease in the annual
28 % of AECOPD vs. rate of AECOPD vs.
i) % LAMA/LABA ICS/LABA
L O
©
S o-
BUD/GLY/FORM BUD/GLY/FORM GLY/FORM BUD/FORM T_
320/14.4/10 pg 160/14.4/10 pg 14.4/10 pg 320/10 pg o L. o9 RR: 0.87
(n=2137) (n=2121) (n=2120) (n=2131) 320 ug P 00 95% CI: 0.79 to 0.95
' =0.003
NNT® (95% CI)=3 (3 to 5)2 e ,
160 g NNT® (95% CI)=7 (4 to 18)
RR: 0.75 RR: 0.86
95% Cl: 0.69 to 0.83 95% Cl: 0.79 t0 0.95
p<0.001 0=0.002
Rabe KF et al NEJM 2020
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Decrease in AECOPD according to the number of blood eosinophils

o 3.0 ——BGF MDI 320/18/9.6 pg
o BGF MDI 160/18/9.6 ug
§ 2 251 -——-GFF MDI 18/9.6 ug
- BFF MDI 320/9.6 g st
6T 20 e —————
o E _..--'""——
! Q _.--"-..
£8 15 s
° X . —
o W
Sg 1.0 p&-
3
¢ 05
2
0

0 50 100 150 200 250 300 350 400 450 500 550 600 650

Baseline Eosinophil Count (cells per mm?)

Rabe KF et al NEIM 2020
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Triple therapy BUD 320/GLY/FORM decreases the risk of death (all cause
mortality) vs. LAMA/LABA

37 —— BGF 320/18/9.6 ng —— BGF 160/18/9.6 g GFF 18/9.6 g BFF 320/9.6 g

49%
decrease vs

LABA/LAMA

\V]
I

HR: 0.51; 95% CI. 0.33 -0.80;
unadjusted p=0.0035

Kaplan-Meier cumulative incidence (%)
|

I NNT = 80 vs. LAMA/LABA
(95% Cl: 58 to 198)

+ Censored
T 1

28% decrease vs. ICS/LABA 0 +—— | l . l l | l l l l
HR: 0.72; 95% CI: 0.44 to 1.16; p=0.1721 24Week528 32 36 40 44 48 52

Martinez J. M et al AJRCCM 2021
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Adverse effects of ICS

e / il Cataract Mycobacterial
Oral candidiasis Hoarseness Bruises Osteoporosis infection

Pneumonia

COPD@ATHENS
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Inhaled Corticosteroids Cause Pneumonia. ..
or Do They?

Woodhead M, AJRCCM 2007 (Editorial)

Rik factors for pneumonia in COPD
patients receiving ICS

Current smokers

e > 55 years of age

Rate Ratio

1.4 .
| LS The risk seems to be dose * Frequent exacerbations
1.2 B . . .
11 ’ dependent * Previous history of pneumonia
1.0
03 . * BMI<25kg/m?

4] 200 400 e00 800 1000 1200 1400 1600 1800 2000

paly dosen e * Severe dyspnea (MMRC)

Suissa S et al Thorax 2013 . .
* Severe alrway obstruction

GOLD 2023
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Factors to Consider when Initiating ICS Treatment
Figure 3.1

Factors to consider when adding ICS to long-acting bronchodilators:
(note the scenario is different when considering ICS withdrawal)

History of hospitalization(s) for exacerbations of COPD*
STRONGLY > 2 moderate exacerbations of COPD per year”
FAVORS USE Blood eosinophils = 300 cells/pL

History of, or concomitant asthma

1 moderate exacerbation of COPD per year®
Blood eosinophils 100 to < 300 cells/uL

Repeated pneumonia events
AGAINST USE Blood eosinophils < 100 cells/pL

History of mycobacterial infection

GOLD 2023
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Can we discontinue the use of ICS?

3426 Patients were enrolled

938 Were excluded

6;5 g;iargia:c;e:;:e?iir;:usion criteria I nCI u SiOn crite ria
— or met exclusion criteria
13 (1.495) Were lost to follow-up ° Outpatlents Of e|ther sex

117 (12.5%) Withdrew consent
57 (6.1%) Had other reason

e aged 240 years
2488 Underwent randomization * diagnosis of COPD (post bronchodilator FEV1
< 50% of predicted (and FEV1 / FVC < 70%)

* documented history of exacerbations
1244 Were assigned to glucocorticoid 1244 Were assigned to glucocorticoid R .
continuation withdrawal [ SmOklng hlstory >10pys
1243 Were treated 1242 Were treated
6week run in period
227 Discontinued study 231 Discontinued study
108 Had adverse event 101 Had adverse event .
6 Had lack of efficacy 6 Had lack of efficacy Treat me nt .
27 Did not adhere to study 23 Did not adhere to study T_ . 18 1
regimen regimen
9 Were lost to follow-up ~— = 7 Were lost to follow-up IOt ro pl um ug X
48 Declined study 61 Declined study
medication medication Sa I m ete rOI 50 ug X 2
29 Had other reason 33 Had other reason
‘ Fluticasone Propionate 500ug x 2
1016 (81.7%) Completed study 1011 (81.4%) Completed study

Magnussen H et al NEIM 2014
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Can we discontinue the use of ICS?

A Moderate or Severe COPD Exacerbation

B Primary End Point and Sensitivity Analyses

109 Hazard ratio, 1.06 (95% CI, 0.94-1.18)
094 P=0.35 by Wald's chi-square test Hazard Ratio (95% Cl)
049 o 4 ooint 094 | 106 119
E 074 rimary end poin Y S S 4
3
2 0.6+
g5 Primary end point 095 | 106 119
T IGC withdrawal . i including exacerbations [T g 9
"g 0.4 — cont'lr?::at'on on open-label therapy Noninferiority
£ o34 ! ! margin
a0
w Primary end point
0.21 excluding baseline 0.23:“_125““3.-'13
0.1 FEV, covariate
0.0 T T T T T T T T 1 T T T T T 1
0 6 12 13 24 30 36 42 48 4 08 09 10 11 12 13 14 15
Weeks to Event IGC IGC Continuation
No. at Risk Withdrawal Better
IGC continuation 1243 1059 927 327 763 6%4 646 615 581 14 Better
IGC withdrawal 1242 1080 965 2825 740 688 646 607 570 19
C Severe COPD Exacerbation D Change from Baseline in Trough FEV;
109 Hazard ratio, 1.20 (95% Cl, 0.98-1.43) Daily Fluticasone Dose in Withdrawal Group
0.9- P=0.08 by Wald's chi-square test W Reduced to [ Reduced te [ Reduced to
) 500 ug 200ug 0 g (placebo)
0.8+
B O O
£ o7 04
2 @
E o g 20 % A
0.5 Eo IGC
E 04 c E continuation
m L4-
E i —404
£ 024 = E IGC withdrawal
w Be
0.21 IGC withdrawal | ERE: P<0.001
0.14 — rTE ) o
: T - 1GC continuation =< P_0.001
0.0 T T T T T T T T 1 -80 T T T T
0 6 12 18 24 30 36 42 48 54 o 6 12 18 52
Weeks to Event Week
No. at Risk No. at Risk
IGC continuation 1243 1180 1117 1066 1026 9%3 957 928 895 20 IGC continuation 1223 1135 1114 1077 270
IGC withdrawal 1242 118% 1119 1044 986 941 913 389 B63 25 IGC withdrawal 1218 1135 1092 1058 935

Margnussen H et al NEIM 2014
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WISDOM

Blood Eos is a potential biomarker of response to ICS
in COPD

A .
n Rate ratio p value
(95% 1)
Total 2296 S 1.10(0-96-1.26)  0.17
Baseline eosinophils (<2% vs =2%)
<2% 1039 S — 102(0-83-125) 084 (95% C1)
=2% 1200 — 122(102-148) 0033
Baseline eosinophils (<3% vs=3%) Total 2296 T 1.10(0-96-1-26) 0-17
3% 1520 — 107 (090-126) 046 Baseline eosinophils (<150 cells per pL vs =150 cells per pL)
=% 719 — 127(100-162) 0053 <150 cells per L 1067 — 108(0-88-132) 044
Baseline eosinophils (<4% vs=4%) " h
e 1803 i 103(089120) 066 2150 cells per pL 1172 4+ 117 (0-97-1-41) 0-004
— 436 R — — 163(119-224) 00025 Baseline eosinophils (<300 cells per pL vs =300 cells per pL)
Baseline eosinophils (<5% vs 25%) <300 cells per pL 1791 —f— 104 (0-89-1-21) 059
< W e ORI 09 | ——
25% 277 182(120-276)  0.0049 =300 cells per pl 448 e 156(114-213)  0-0055
Baseline eosinophils (< 6% vs =6%) Baseline eosinophils (<400 cells per pL vs 2400 cells per pL)
<6% 2060 — 1-{0 (_0 95-127) 020 <400 cells per pL 1992 —t—— 1.07 (0-92-1-23) 039
=6% 9 7 150(092-244) ol =400 cells per pL 247 - 173(115-262)  0.0090
Baseline eosinophils{mutually exclusivesubgrou’ps) e
<2% 1039 _— 102(083-125) 084 Baseline eosinophils (mutuvally exclusive subgroups)
2103% 481 B E— 116(08-155) 031 <150 cells per pL 1067 S 108(0-88-132)  0.44
Jto <4% 23 — 1 0 0-90(0-62-132) 060 ~
4to<5n 159 | 151(0.91-249) o011 150 to =300 cells per pL 724 RN EE—— 1.00(0-80-1.27) 0-97
5to<6% 98 3:03(131-701) 0-0094 300 to =400 cells per pL 201 130(0-80-2-11) 0-28
=6% 78 o, 149(002-243) ol 2400 cells per pL 247 S 173 (115-2:62)  0-0089
I T T 1
05 1 2 4 8 T T T |
«— — 05 1 2 4 8
Decreased rate ratio with 1CS withdrawal Increased rate ratio with 1CS withdrawal
4+— e
Decreased rate ratiowith 1CS withdrawal Increased rate ratio with 1CS withdrawal

Watz et al Lancet Resp Med 2016

COPD@ATHENS

the advanced training program in Respiratory Medicine




Azt

nromycin in COPD

Hearing problems
Increase of bacterial resistance

1.0
1577 Patients were screened 1 \j - h . d
3 Azithromycin responders:
- $ .
435 Were excluded 0.9+ \ \
102 Had cardiac issues - 2 ) E m k
59 Had FEV,:FVC >70% B \._ X S O ers
47 Had FEV, >80% R \
33 Were not willing to return -
27 Had hearing deficit 0.8+ L4 <65 yea rs
27 Declined to participate T
140 Had other reason @ 7
g ] * GOLD stage Il & 1l
2 0.74
1142 Underwent randomization © B
.e <
-4
g 4
l x 0.6+
w -
[} 4
o -
570 Were assigned to receive 572 Were assigned to receive (o] -
placebo o 0.5 : .
“ 1 Azithromycin
[ -
12 Had no follow-up visit 13 Had no follow-up visit o T
© 0.4
- 4
S :
558 Were included in primary analysis 559 Were included in primary analysis g - —
s 034 Placebo
P
[« W -
32 Withdrew 28 Withdrew -
6 (1%) Lost interest 1 (0.2%) Lost interest 0.2
2 (0.3%) Were unwilling to follow 3 (0.5%) Were unwilling to follow -
protocol protocol -
3 (0.5%) Had clinic-access issues 1 (0.2%) Had clinic-access issues -
6 (1%) Had medical conditions 3 (0.5) Moved out of area 1 ” " H . .
3 (0.4%) Withdren, congent | & (0.2%) Had medical conditions 0.1 P<0.001 by log-rank test and Wilcoxon signed-rank test
9 (1%) Had adverse event 1 (0.2%) Withdrew consent :
4 (0.7%) Had other reason 4 (0.7%) Had adverse event x
13 (2.3%) Were lost to follow-up 7 (1.3%) Had other reason _
: o -
18(3%)D‘ed Zggigaﬁ;ggeerdeIOStto{onowup 070 Bt Lot §8 Jo0, 8 8 ) AS Gl BRI Gl (OB, Bl el 88 R B1e 0 5B U8 OR8N g BvE Ul Bl Rl BLE L8 AL RS S T8 TRy
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
495 (89%) Completed 12-month 502 (90%) Completed 12-month FO"OW'UP (days)
or washout visit or washout visit
19 (3%) Attended washout visit 16 (3%) Attended washout visit
but not 12-month visit but not 12-month visit

Albert RK et al. N Engl ) Med 2011
Increase of QTc
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The effect of macrolides in AECOPD

| 39 citations identified |

Respiratory Medicine (2013) xx, 1-12

Available online at www_sciencedirect com
SciVerse ScienceDirect
e
: Exclusion because of:
i L J
journal homepage: www.elsevier.com/locate/rmed % ) iﬂ]leL‘[ of macrolide treatment
T . chracte el .
17 abstracts retrieved on inflammatory markers only;
REVIEW
- short -term treatment with
. . . macrolide or other antibiotic;
Preventing COPD exacerbations with .
: . 3 3 - intermittent treatment;
macrolides: A review and budget impact ermille
ana lyS] S ¥ - treatment with antibiotic other
than macrolide;
12 full articles retrieved
Steven Simoens ®*, Gert Laekeman 2, Marc Decramer _ publication prior to 2000.
* Research Centre for Pharmaceutical Care and Pharmacoeconomics, KU Leuven, Onderwijs en Navorsing 2, P.0. Box 521,
Herestraat 49, 3000 Leuven, Belgium —_—
b Respiratory Division, University Hospitals Leuven, Herestraat 49, 3000 Leuven, Belgium
Received 22 June 2012; accepted 24 December 2012

8 studies included

Figure 1 Flow chart of literature search.

Erythromycin (3 studies)
Azithomycin (3 studies)
Clarythomycin (2 studies)

| The use of macrolides in COPD patients
decreases AECOPD and the health care cost

Simoens S et al Resp Med 2013
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PDE4 in COPD

@ Activating ligand
N\ n R n Adenylate cyclase

B0

7;-00000006
@Y —

GTP

a
Inhibition of PDE4 G protein-coupled receptor

> Antiinflammatory effect

» Bronchodilation effect

Role: increase of the

arP levels of cAMP

Inhibition of inflammatory

Inhibition of fibroblasts 3
b ® o Bronchial smooth muscle mediators

Slowing .of epithel.ial relaxation Macrophage and
remodeling/fibrosis nenutrophil downregulation
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Roflumilast decreases AECOPD in patients with chronic bronchitis

[ Placebo group [ Roflumilast group
035

36
0315 0313
¥
§ o
¥ ‘
¥ 025 239 0238
F -
& 2 0-118
B
E% (:20
E -
B2 o
H
£
H W 010+
-
o
g
g [-05 -
i 1 1 1
Intertion to treat Fer protocal Intention bo treat
e " o
Severe exaoerbations Bxacerbations leading to
heespital admission
Mumber at risk

Patients with at least Macebo 192; moflumilast 151 Placebo 167; roflumilast 120 Macebo 19:0; roflumilast 150
one eacerbation {nj
Rate r.:ti:-[g&.-aa I:I:I I:l-j"E.i"I:I:I-IiEI'l-I:I-'_-il':..!] o=b5E I:I:I-E.]E--Ehﬂﬁ'l.] 0161 [III-EIZI-1-I:I-EIEI:I:I
Twoesaded p walue 040175 O01E =02 05
Martinez FJ et al, Lancet 2015
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Roflumilast in COPD patients

Roflumilast responders:

* Previous hospitalization of AECOPD
* Frequent exacerbations

* Increased blood Eo

B RR0.57
1.8 - ©  RR0.80
S , o 161 : 95% C10.67, 0.96 RRO.87 .
5 cc_:> S 14 - RR 0.97 : p=0.0173 95% Cl1 0.66, 1.15 :
g8 2 5 95% C10.85,1.11 . p=0.3227
cf£g " p=0.6270
€ v E 104 '
S '
% v B 0.8 1
c Y x 064
= :
0.2 -
0.0 -
n=1,134 n=1,137 n=555 n=553 n=300 n=278 n=121 n=135
No prior At least 1 prior No prior At least 1 prior
hospitalization hospitalization hospitalization hospitalization

EOS count:
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<300 cells/pL

2300 cells/pL

Martinez FJ et al., AJRCCM 2018
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Palliative care, end of life and Hospice Care in COPD

Aim: to relive symptoms and support of the patient and caregivers

Palliative Care, End of Life and Hospice Care in COPD

FR "

Opiates, neuromuscular electrical stimulation (NMES), oxygen and fans blowing air on to the face
can relieve breathlessness.. Evinence C)

In malnourishea pati~1ts, nutritional supplementation may improve respiratory muscle strength
and overall health status (Evidence B) +Vit C, Vit E, Zinc, Selenium

Fatigue can be improved by self-management education, pulmonary rehabilitation, nutritional
support and mind-body interventions (Evidence B)

GOLD 2023
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AECOPD SR

An exacerbation of chronic obstructive pulmonary disease (ECOPD) is defined as an event
characterized by increased dyspnea and/or cough and sputum that worsens in < 14 days which
may be accompanied by tachypnea and/or tachycardia and is often associated with increased
local and systemic inflammation caused by infection, pollution, or other insult to the airways

GOLD 2023

They are characterized by deterioration of symptoms and pulmonary function

They are related to increased morbidity and mortality and high economic cost

They accelerate disease progression

In most cases they are related to viral and bacterial infections

Dickson R et al Lancet 2014
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Differential diagnosis includes

» Acute coronary syndrome

» Deterioration of congestive heart failure
» Pulmonary embolism

» Pneumonia

» Pneumothorax

» Overdose of sedative medication

GOLD 2023
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CXR during AECOPD

>t is necessary for differential diagnosis

Pneumonia Pneumothorax Acute pulmonary edema

A i l
= .
. ’
<
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Main Pathogens in AECOPD

Table 2 Microbial pathogens in exacerbations of COPD

Pathogen class Proportion of exacerbations Specific species Proportion of class of pathogens
Bacteria 40%—50% Nontypeable Haemophilus 307%:-50%

influenzae

Streptococcus pneumoniae | 5%—20%

Moraxella catarrhalis | 5%—20%

Pseudomonas spp. and
Enterobacteriaceae

Haemophilus
parainfluenzae

Haemophilus hemolyticus

Staphylococcus aureus

Viruses

Rhinovirus
Parainfluenza
Influenza
RSV
Coronavirus
Adenovirus

Atypical

bacteria

Chlamydia pneumoniae
Mycoplasma pneumoniae

Isolated in very severe COPD,
concomitant bronchiectasis,
recurrent exacerbations
Isolated frequently, pathogenic
significance undefined
Isolated frequently, pathogenic
significance undefined
Isolated infrequently, pathogenic
significance undefined
407:-50%

10%—20%

10%-20%

10%-20%

10%-20%

5%—10%

90%—95%

5%—10%

COPD@ATHENS
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S eve r i ty Of A E C O P D COPD Patient with Suspected Exacerbation

il

< ~
Confirm ECOPD Diagnosis and Episode ’ . A :
g. P Consider Differential Diagnosis
Severity
Severity Variable thresholds to determine severity Heart failure
Mild (default) Dyspnea VAS < 5 Pneumonia
RR < 24 breaths/min Pulmonary embolism
HR <95 bpm
Resting Sa0, 2 92% breathing ambient air
(or patient's usual oxygen prescription) AND
change < 3% (when known)
CRP < 10 mg/L (if obtained) Appropriate testing and
treatment
Moderate Dyspnea VAS 2 5
(meets at least RR > 24 breaths/min
three of five*) HR = 95 bpm

Resting Sa0, < 92% breathing ambient air (or
patient's usual oxygen prescription) AND/OR
change > 3% (when known)

CRP > 10 mg/L

*If obtained, ABG may show hypoxemia (PaO,
< 60 mmHg) and/or hypercapnia (PaCO; > 45
mmHg) but no acidosis

Severe Dyspnea, RR, HR, Sa0, and CRP same as
moderate

ABG show new onset/worsening hypercapnia
and acidosis (PaCO, > 45 mmHg and pH <7.35)

|

Determine etiology:

viral testing, sputum culture, other GOL D 2023
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Targets during AECOPD treatment

* Improvement of arterial blood gases (Hypoxemia and hypercarbia)
e Symptom relief (dyspnea)

* Treatment of inflammation/infection

* Discovering the cause of the AECOPD

GOLD 2023
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Management of Severe but not Life-threatening Exacerbations*
Table 5.4

Assess severity of symptoms, blood gases, chest radiograph

Administer supplemental oxygen therapy, obtain serial arterial blood gas, venous blood gas and
pulse oximetry measurements

Bronchodilators:
Increase doses and/or frequency of short-acting bronchodilators
Combine short-acting beta;-agonists and anticholinergics
Consider use of long-acting bronchodilators when patient becomes stable
Use spacers or air-driven nebulizers when appropriate
Consider oral corticosteroids
Consider antibiotics (oral) when signs of bacterial infection are present
Consider noninvasive mechanical ventilation (NIV)
At all times:
Monitor fluid balance

Consider subcutaneous heparin or low molecular weight heparin for thromboembolism
prophylaxis
Identify and treat associated conditions (e.g., heart failure, arrhythmias, pulmonary embolism etc.)

*Local resources need to be considered

GOLD 2023
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Considerations regarding oxygen
supplementation

* Target Sat: 88-92%

* Obtain serial blood gas measurements ([HCO;']

and pH can also be monitored in venous blood)

i

 Venturi masks are important for the

administration of oxygen supplementation GOLD 2023
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Bronchodilators

* Rapid onset-short acting bronchodilators

* Salbutamol (Onset Smm) Administer every hour or more
* |pratropium Bromide (onset 15min) frequently according to the

. . . . atients needs
 Salbutamol/ipratropium combination P

* Use spacers or nebulizers (similar efficacy)

* In the ER usually nebulizers with oxygen!!!!

Methylxanthines (theophiline, aminophylline) are not recommended due to limited
effectiveness and many adverse events

GOLD 2022
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Corticosteroids

EFFECT OF SYSTEMIC GLUCOCORTICOIDS ON EXACERBATIONS
OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Denmis E. NiewoEHNER, M.D., Magrcia L. EreLanD, M.D., RoeerT H. DeEUPREE, PH.D., DoROTHEA CoOLLINS, Sc.D.,
MicHoLas J. Gross, N.D., PH.D., RicHARD W. LIGHT, M.D., PauLa ANDERSON, M.D.,
AND Nancy A. Morcan, R.PH., M.B.A.,
FOR THE DEPARTMENT OF WETERANS AFFAIRS COOPERATIVE STUDY GROUP*

G0 - Death, MV 48%
-~ Readmission
E MThera l I e e
S 50- oy - ]
vl . o _ et
= 33% — Systemic Corticosteroids when used for the
L 1 e S R —
,,""_. | A treatment of AECOPD decrease significantly the
= __.I"-_I -
E 04 £ 3 possibility of readmission for ARCOPD during
= i - 37%
i ] ’ the following 30 days
= 204 |
LE |: — Glucocorticoids, 8 wk
@ iF 23% 0000000 T Glucocorticoids, 2 wk
= 10 L ——— Placabo Criner GJ, et al. Chest 2015
o 4
0 | | | | | |
W 1 Z 3 4 b G

Month
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Corticosteroids

Per os or IV (40mg prednisolone/day for 5 days (Evidence A)

GOLD 2023
Short-term vs Conventional Glucocorticoid o
Therapy in Acute Exacerbations . 5 days
of Chronic Obstructive Pulmonary Disease § 75| e, St
The REDUCE Randomized Clinical Trial S
E v 14 days
314 patients with AECOPD i 25-
* 40 mg prednisone (ivon day 1 and then per os) - % i I s . s
“ ays
« Duration of treatment 5 days vs 14 days o o i—j—?er”’ o
o 751
* Primary outcome: E 14 days
< gl
* Time to next exacerbation in the next 180 days g i
C(E 25_
T
’ Time From Inclusion, d ’ Leuppi JD,et al. AMA 2013
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Corticosteroids, IV 1\ per os;

Oral or IV Prednisolone in the Treatment of
COPD Exacerbations : A Randomized,
Controlled, Double-blind Study

Ynze P. de Jong, Steven M. Uil, Hans P. Grotjohan, Dirkje S. Postma, p—o 6
Huib A_M. Kerstjens and Jan W_K_ van den Berg '

100+

90+ "

— v prednisolane
-=-=- oral prednisolong

80+

70+

60+

504

404

30+

rate of no treatment failure (%)

20+

104

[l | ¥ L] 1 | T T 1
0 10 20 30 40 50 60 70 80 a0 100
time (days)

de Jong YP et al, Chest 2007
,COPD@ATHENS

the advanced training program in Respiratory Medicine




Do all exacerbations need corticosteroids?

5.0 & Biomarker positrve given
predmsolone
4.5 4 I Biomarker nagative given
prednisalone
% T /I » : ’ W DBiomarker negative given
2 ! 70 placebo
-a 4
2 3.5 : {
&) : 60
o
= 50
2
e 6
Z 40
1.4 - ;
1.3 4 » 30
<
-
g 939 & 20
@
& 10
10
1.0 -
0 '
0.9 -
T T T T T T T T T T T T T T 1
n oA @ a A § o O A, M B
s 5"§'§'>\$'\o"‘\§‘ P O SN Ve N o .
r F ) . ) ) v > ~ ' \ b
2 s ¥ ® C e V¥V Py (g
& > & &
™ ":J'S ,C:‘ _{‘#
< ‘GQ‘. e:.’g‘.
Al &
& 5 Baffadel M et al. AJRCCM 2012
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Antibiotics (per os or IV) when sings of bacterial infection are present

. . . GOLD 2023
Detection of bacterial causes during

AECOPD ANTHONISEN Criteria (Ann Intern Med 1987)

(a) increased dyspnea

(B) increased sputum volume

(y) purulent sputum
Anthonisen NR Ann Int Med 1987

30% in sputum 50% in bronchial

(1) 3 criteria met (Type | Anthonisen)
cultures secretion cultures

[Evidence B]

(2) 2 criteria met — one of them is purulent sputum
(Type Il Anthonisen) [Evidence C]

_ , . _ (3) Patient on mechanical ventilation (NIV  MV)
70% in bronchial secretion in patients

who require mechanical ventilation [Evidence B]
Sapey E et al Thorax 2005

GOLD 2023
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The use of biomarkers during AECOPD

CRP and procalcitonin: recognition of bacterial AECOPD and requirement of antibiotics

1,0 p=0.033
0,81
Anthonisen criteria
-E' 0,67 AUC 0.708 (95% Cl, 0.616-0.801)
£
th
8 o4 CRP (cut off >40mg/L)
AUC 0.842 (95% CI 0.760-0.924)
0,21
0,0 . .

00 02 04 06 08 10
1 - Specificity

Miravitlles M et al Chest 2013
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The use of CRP for prescribing antibiotics

220 patients hospitalized for AECOPD
CRP

Time to next AECOPD Number of AECOPD Hospital stay
] " during next year
1004 ... p=0.760 " £
a8 ol ﬁi‘aﬁi & 400 p=0713 5§ 1] p=0.109 - p=0.167
J o Hﬁ_‘ [~ 6_3_ w
£ 3 R = L 5 g : 3
8 g 8 32 SF 6 v
§g 407 Treatment group o 200- - B S 1p-
o o GOLD-guided strategy group o 28 55 4 2 | g 6 7
= —— CRP-guided strategy group 2 100+ Eo . 1 - 5
0 £ o - 1
T T T T T T ' ’: 0 : ; i _- O l 1 0 TR :
2 E 10 15 20 25 30 GOLD group CRP group GOLD group CRP group GOLD group CRP group
Time days T .
reatment group Treatment group Treatment group
44.5% vs 45.5%
Prescription of antibiotics
CRP vs GOLD : 31.7% vs 46.2%, p=0.028
Prins HJ et al ERJ 2019
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Procalcitonin

A marker of bacterial infection 1204 - B Procaiciionin group

[ Standard-therapy groun
1104

15519
8 s i
£ aod o # % P 0O
=
% 709
= and . . . .
= . The use of antibiotics was lower in
= 4049 . .
* patients treated according to PCT
204
104
sheniri:-bairm follow =up Iy -t i Ballewm-up
ECRED HOSPITALIZATION
£ =
: 5
£ E
=4 =]
E = o |
£ e 2
3 2
4 @
> £
° < | T =
£ ° 2 °
3
el 8
2 g
& 34 — Procalcitonin group & 8-
Standard-therapy group = Procalcitonin group
& = Standard-therapy group
o | - T T T
T T T T T T T T T
0 30 60 90 120 150 180 o 30 80 80 120 150 180

time (days) k time {days) Stoltz D et al Chest 2007
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Risk factors for P. aeruginosa

Table 1. Risk factors for Pseudomonas aeruginosa

infection in chronic obstructive pulmonary disease

Reference Risk factors
Allegra et al. [27] FEV, <35% *
Eller et al. [25] FEV, <35% *

Patients with
v’ Severe and very severe obstruction
v Recent use of antibiotics
Antibiotics in the previous 3 months < ‘/ Recent use Of SVStemIC CS
Mons ef al. [29] low FEV, v’ Previous detection of P aeruginosa

Use of oral corticosteroids

Pretreatment with antibiotics <

Miravitlles et al. [26] FEV, <50%
Lode et al. [28] FEV: <35%

Use of S}rstern'lc corticosteroids

A A

Antibiotics in the previous 3 months <

Protective effect of anti-influenza vaccine

Garcia-Vidal Use of systemic corticosteroids <
et al. [30] Poor BODE index

Hospital admissions in the previous year

P

Previous isolation of P. aeruginosa <

Gallego et al. [31] Presence and extension of bronchiectasis

Previous exposure to antibiotfics < Miravitlles M et al Cur Opin 2015
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Antibiotic choices during AECOPD

The choice of the antibiotic should be based on the local bacterial resistance

pattern.

Initial empirical treatment usually includes:
e aminopenicillin with clavulanic acid,

* macrolide, tetracycline

e quinolone (in selected patients)

Antibiotic treatment effective against Gram — bacteria should be administered in

patients with:
* frequent exacerbations
e severe airflow obstruction
e exacerbations requiring mechanical ventilation
* Previous detection of Gram - bacteria or resistant pathogens

GOLD 2023
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Duration of antibiotic treatment during AECOPD

<5days >5days

Short course Conventional course OR Weight OR

Study niM niMN 195% Clfixed) e (95% Cl fixed)
Alvarez-Sala 2006 211/264 229277 —— 5.2 0.83 (0.54, 1.29)
Aubier 2002 130160 125160 R 2.7 1.21 (0.70, 2.08)
Chodosh 2000 274/288 2BR281 —— 1.5 1.1000.52, 2.33)
File 2000 2477304 247/296 —— 5.4 0.86 (0,56, 1.3}
Fogarty 2000 217/278 2007270 —— 5.1 1.25 (0.84, 1.85]
Fogarty 2005 224/270 236/282 —— 4.5 0.95 {0.61, 1.49]
Gotfried 2005 1658/218 1721226 — 5.3 0.83 |0.54, 1.27)
Langan 19498 279,340 2817344 — e 5.8 1.03 10,69, 1.51)
Langan 1994 1417273 1497268 —e 8.4 0.85 (0,61, 1.20}
Lorenz 1998 77108 73109 —fm 2.4 1.22 (0.69, 2.18]
Mastertan 2001 197/268 207/262 ——t 6.4 0.74 {0.49, 1.10}
Paster 2000 138,29 141/285 R B.5 0.99 {0.71, 1.36}
Setht 2004 155/182 1397178 +—— 2.4 1.617 (0,94, 2,77
Sethi 2005 392/443 389450 —T— 5.1 1.21{0.81,1.79}
Soler 2003 108/136 1037126 L 2.5 0.86 {0.47, 1.59)
Wasilewski 19994 206/2449 208/250 . 4.1 0.97 {0.61, 1.54}
Wasilewski 19588 219/282 20B/276 e h.3 1.18 (0.80, 1.74]
Wilson 1999 2871374 2897371 —o— 1.8 0.94 (0,66, 1,32
Wilson 2002 279/351 280/358 — 6.5 1.08 (0,75, 1.65|
Zervos 2003 121181 1381191 om 5.2 0.76 (0.49, 1.18)
Total (95% CI) A060/5261 40785270 L 3 G 10:0,0 0,99 (0,90, 1,08]
Tast for heterogeaneity: w2 = 1374, df=19, p=08

Test for overall effect 2 =028, p=0.8

| | 1 |
0,1 0 1 =] 10

Favours conventional  Favours short course

Moussaoui RE et al. Thorax 2008

COPD@ATHENS

the advanced training program in Respiratory Medicine




Duration of antibiotic treatment during AECOPD

Efficacy

Adverse events

COPD@ATHENS

Systematic review

Study
or subcategory

RE it

Q5% Cl1

1xed)

Weizht

Lorenz

Die Abate
Langan
Chodaosh
Masterton
Gotfried
Gotfried (005

Total (95% CI)

Total events: %63 (short), 995 (long)

Test for heterogencity: 35 = 205, df = 6 (P=092), I?=0%
Test for overall effect: Z=047 (P=0.64)

1M

[}

—

0.5 0.7

5 days
Siudy E
or subcategory

a5

1.5 2
7-10 days

R (fixed)

95% CI

Weighi

(%)

Lorenz
DeAbaie
Chodosh
Masterton
Gotined 05

Total {95% CI)

Total events: 235 (treatment), 277 (control)
Test for heterogencity: ¥ =199, di =4 (P=0.74), I°=0
Test for overall effect: Z=2.32 (F=0.02)

—
L

_.__
=
m

+

R —

%

1.500
2487
RN ]
1850

1597

TR

0.2 0.5

Favours short course

0.1

2z 3 )]

Favours long course

Falagas ME et al J Antim Chem 2008
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NIV

Indications: Contraindications
v’ Severe dyspnea with clinical signs suggestive of v Respiratory or cardiac arrest
respiratory muscle fatigue and/or increased work of v Hemodynamic instability (hypotension, arrhythmia, acute
breathing (use of respiratory accessory muscles, paradoxical coronary infraction)
motion of the abdomen or retraction of the intercostal v  Inability of the patient to co-operate or refusal

spaces) v" Increased risk of aspiration
v' Respiratory acidosis (PCO, >6kPa or 45 mmHg and pH < v Increased respiratory secretions
7.35) v’ Recent facial or upper abdomen surgery or burns

v’ Persistent hypoxemia despite supplemental oxygen v  Severe hypoxemia in patients who do not cooperate with NIV
therapy

NIV should be the initial mode of ventilation to treat acute respiratory failure in patients hospitalized for acute exacerbations
of COPD

Caution!!!!
» Severe acidosis is not a contraindication for NIV if there is a possibility for immediate intubation in case of failure
» The use of NIV should not delay intubation if it is necessary

GOLD 2023
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. NIV in AECOPD
Intubation Mortality

atients

m NIPPY
u NIPFV

m Control
H Conirol

% of
% of patients

Kramer et al 1995 Brochard et al 1995

n=16 n=15 n=43 n=42

Bott et al 1003 Brochard et al 1005
n=30 n=30 n=43 n=42

u NIPPV
B Control

Need for infubation In-hospital mortality

% of patients

n=118 n=118 n=118 n=118 Plant PK, et al. Lancet 2000
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Nasal High Flow

* High-flow nasal therapy (HFNT) delivers heated and humidified air-oxygen
blends via special devices) at rates up to 60 L/min

* It has been associated with decreased respiratory rate and effort, decreased
work of breathing, improved gas exchange, improve lung volume and
dynamic compliance, transpulmonary pressures and homogeneity

* It improves oxygenation and ventilation, decrease hypercarbia and improve
HRQoL in patients with acute hypercapnia during an acute exacerbation, and
also in selected patients with stable hypercapnic COPD

* A trial of NIV prior to use of HENT in patients with COPD and hypercapnic
ARF is recommended

Pantazopoulos | et al COPD 2020
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Management of AECOPD

Always
* Close follow up of fluid uptakes and diuresis

* LMWH Sc

* Diagnose and treat comorbidities (especially cardiovascular)

GOLD 2023
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Severe AECOPD: Admission to the ICU

Indications for Respiratory or Medical Intensive Care Unit

Admission*

Table 5.6

Severe dyspnea that responds inadequately to initial emergency therapy
Changes in mental status (confusion, lethargy, coma)

Persistent or worsening hypoxemia (PaO2 < 5.3 kPa or 40 mmHg) and/or severe/worsening
respiratory acidosis (pH < 7.25) despite supplemental oxygen and noninvasive ventilation

Need for invasive mechanical ventilation

Hemodynamic instability - need for vasopressors

*Local resources need to be considered.

GOLD 2023
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When we treat stable and exacerbating COPD

We should

* Take into account the patient’s phenotype (personalized therapy)
* Target not only symptoms but also airway and systemic inflammation

 All (pharmacologic and non pharmacologic) therapeutic interventions
should be offered in each COPD patient to improve HRQoL and to
increase survival
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Back up slide
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Prescription of Supplemental Oxygen to COPD Patients

Figure 4.5

Arterial hypoxemia defined as:
Pa0, < 55 mmHg (7.3 kPa) or Sa0, < 88%
or

Pa0O; > 55 but < 60 mmHg (> 7.3 kPa but < 8 kPa)
with right heart failure or erythrocytosis

_ A

-

Prescribe supplemental oxygen
and titrate to keep Sa0, > 90%

d

Recheck in 60 to 90 days to assess:

e If supplemental oxygen is still indicated

e |f prescribed supplemental oxygen is effective

GOLD 2023
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Adverse events of Roflumilast

* Diarrhea

* Nausea

* Loss of appetite
* Weight loss

* Abdominal pain
* Sleep disorders
* Headache

Usually in the beginning of treatment and decrease with time

GOLD 2023
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Initial Evaluation

= Complete history with physical exam

= Arterial Blood Gas (ABG)

= Chestradiograph

» Electrocardiogram

= Labs: complete blood count, basic metabolic profile
+/-BNP

® Sputum gram stain and culturesif sputum ispurulent
or has changedin color

Initiate Treatment

Respiratory Support . Antibiotic Therapy (Figure 2)
Initiate oxygen ther ap;,' by nasal Phiarinacalogy tharepy
<annul§ or f:ac e mask for goal B aniliclilators
saturation of 90 - 94% of goal = Albuterol 2.5 nebulized avery 2-4
Pa02 of 60 = 70 mmHg bisis
= |pratropium 0.5 mg nebulized every
2-4 hours
Clinical Improvement? Corticosteroids
i Check ABG ® Prednisone 30-60mg by mouth
daily for 5-14 days
Yes = Methylprednisolone 60-125 mg
intravenously 2-4 times daily for S
No Continue currentrespiratory —14 days
support

Check serial ABGs
Consider Non-Invasive or

Mechanical Ventilation (Figure 3) Chow L et al J Hosp Med 2015
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Typical initial settings for NIV in AECOPD

Mode: Spontaneous (pressure support)/timed
EPAP: 4-5cm H,0

IPAP: 15 cm H,O (to be increased as tolerated to 20-30 cmH,0)

with 20 cm H,O if pH < 7.25

: : . In case of not improvement
Triggers: Maximum sensitivity

Increase IPAP

Back up rate: 15 breaths/min
ack up rate 5 breaths/ Change of mask (Air leak)

Back up I:E ratio: 1:2 Increase of EPAP

,COPD@ATHENS -
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NIV in AECOPD

Check ventilator
 Check machine and circuit

* Check expiration valve

Inform the patient
* What will happened and why
* Oxygen delivery through the circuit or through the mask

Choose the right mask

* Size

* Full-face mask is preferred compared to nasal mask
* Removal of artificial dentures

* Claustrophobia : it decreases as blood gases improve CM Roberts et al Clin Med 2008
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SUGGESTED ALGORITHM FOR NHF USE IN ACUTE HYPERCARBIC | Within 1 hour |
EXACERBATION OF COPD

Acute Exacerbation of COPD & l
Acute Hypercapnic Respiratory Failure I“D]lifﬂl'iﬂﬁ
_] Presence of ane or more of the following?
ABCDE approach | o ) : : ]
| s 5p0s; <88% not corrected with supplemental oxygen
‘ Criteria for immediate or imminent intubation? s Respiratory rate =35 breaths/min
| | + Thoraco-abdominal asynchrony and auxiliary respiratory muscle use
No | Yes *  Worsening of acidemia

Intubation & invasive MV l I

Oxygen, neb, steroids, antibiotics

NHF for improving pre-oxvaenation W13 Yes
l and peri-laryngoscopy oxveenation Continue NHTF & titrate settings Switch to NIV (short trial 30 min)
| Indications for NIV or NHF? | Ficks: 1002 OR
I Fiow rate: 61 Lmin-1 Intubation & invasive MV

Temperatre: 37 °C

\lo‘

I

Conservative treatment

Monitoring

Presence of one or more of the following within hours?

s Spl); <88% not corrected with supplemental oxygzen

Yes bo.n
+  Respiratory rate =35 breaths/min
l i l s  Thoraco-abdominal asynchrony and auxiliary respiratory muscle use
H7.25-735 nH < 7,25 5 g . ’

‘ ) I +  Worsening of acidemia

| | | .« SOFA >4
NHF initiation NIV ‘ NIV l
Flow rare: 50-600 Limin

-;:fl’}_-- Tirare P‘; i-’:‘flr'c'vc' an Spll: K8-92 No
PRPCTAre” i 4 3
(B Continue NHF
\ If poor tolerance of NIV
Switcls to NHF Weaning from NHF
) o — ¢ Decrease Fic)s below 35%
IT nebulizer is connected to the NHEF:
Place the vibrating mesh nebulizer before or afier the humidification chamber o Stepwise decrease in flow rete by 5-10 Limin until 15 Lonin-1
OR o When flow rate << 15 Limin-1 stop NHF and initiate COT
Place jet nebulizer immediately bejore to nasal prongs
Use a flow rate of 30-60 L.min-1 during nebulization depending on the patient's inspivatory

Pantazopoulos I et al COPD 2020
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