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2017 GOLD
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A bronchodilator .

Group C Group D
Consider roflumilast
if FEV, < 50% pred.
and patient has Consider macrolide
LAMA + LABA l | LABA + ICS ' chronic bronchitis (in former smokers)
Further \/
furth exacerbation(s)
urther
exacerbation(s) LAMA
+ LABA )
+1CS Persistent
symptomsffurther
LAMA Further exacerbation(s)
exacerbation(s)
LAMA [ LAMA + ABA = LABA + ICS |
Group A Group B
Continue, stop or
try alternative class LAMA + LABA l
of bronchodilator
T Persistent
evaluate symptoms
effect

A long-acting bronchodilator
(LABA or LAMA)

Preferred treatment = =—m

In patients with a major discrepancy between the perceived level of symptoms and severity of airflow limitation, further evaluation is warranted.

2019 GOLD

2 2 moderate
exacerbations or > 1
leading to
hospitalization

0 or 1 moderate
exacerbations
(not leading to

hospital admission)

mMRC 0-1 CAT < 10
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Stepwise management - pharmacotherapy

...........................................................................................................................................................
.

Diagnosis

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence

Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction

Asthma medications
Non-pharmacological strategies

Lung function Treat modifiable risk factors

STEP 5
STEP 4
Refer for ad )
i STEP 3 d-on treat | *Not for children <12 years
PREFERRED STEP 1 STEP 2 rr;ent *For children 6-11 years, the
CONTRC(|)-II6LI(E:IE Med/high tiotrobgi]ﬁm,** preferred Step 3 treatment is
ICS/LABA anti-IgE, medium dose ICS
i Low dose anti-IL5*
Low dose ICS © |CS/LABA** *#For patients prescribed BDP/f
ormoterol or BUD/ formoterol
""""" 3 maintenance and reliever ther
Other |Consider low Leukotriene receptor antagonists (LTRA) :Med/high dose ICS Add tiotropium* Add low apy
controller dose ICS Low dose theophylline* {ow dose ICS + LTR Med/high dose dose OCS
options A ICS + LTRA T Tiotropium by mist inhaler is
(or + theoph*) (or + theoph?) an add-on treatment for patien
] ] As-needed SABA or ts 212 years with a history of e
- - 2_ - .
RELIEVER As-needed short-acting beta2-agonist (SABA) low. dlose ICS ffommoterol* xacerbations

GINA 2018, Box 3-5 (2/8) (upper part) © Global Initiative for Asthma www.ginasthma.org



Treatment of stable COPD

FIGURE 4.2

© 2019 Global Initiative for Chronic Obstructive Lung Disease
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1) Initial treatment
2) ICS, When ?
3) Non-pharmacologic treatment
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1) Initial treatment



68/Male

Progressive dyspnea for 3 months
Current smoker, 50 PY
mMRC 3

Previous Exacerbation 1/yr




68/Male

W O A 22 AA(CAT: COPD Assessment Test)
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Age: 68 Race: Asian Temp: 26
Height(cm): 160  Weight(kg): 41.0 Physician: 4
Room: Pl OPD Technician:
PRE-RY, g
Spirometry — PRED BEST %PRED BEST
FyC Liters 187 238 64 252
FEV1 Liters 276 0.82 30 0.90
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Treatment of stable COPD

FEV1 33%, CAT 23
HaE o5} 13

P INITIAL PHARMACOLOGICAL TREATMENT

> 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 210

FIGURE 4.1

Definition of abbreviations: eos: blood eosinophil count in cells per microliter; mMRC: modified Medical Research C
ouncil dyspnea questionnaire; CAT™: COPD Assessment Test™.
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발표자
프레젠테이션 노트
Eveidence 에 기초한 것은 아니고 전문가 의견임


Clinical Consideration
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LABA or LAMA & &7)}?
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b mimiaL pharmAcCoLOGICAL TREATMENT T

>2 moderate
exacerbations or > 1
leading to
hospitalization

0 or 1 moderate
exacerbations
(not leading to

hospital admission)

FIGURE 4.1

mMRC 0-1 CAT < 10
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MMRC = Z CAT = 10
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Adjusted Mean Change in FEV,
(ml)

ICS/LABA (TORCH) | LAMA (UPLIFT)
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발표자
프레젠테이션 노트
폐기능은 일시적으로 향상시켰으나 disease progression을 변화시키지 못했다.
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프레젠테이션 노트
GENERAL POPULATION STUDY (CCHS)
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» Relieve symptoms
« Improve exercise tolerance
« Improve health status

« Prevent and treat exacerbations [

Global Strategy for Diagnosis, Management and Prevention of COPD

.g Manage Stable COPD: Goals of Therapy

Reduce
symptoms

Reduce
risk



발표자
프레젠테이션 노트
Pharmacologic treatment goal


Impact on Dyspnea(TDI)

Favors monocomponents Favors combinations
A/F vs monocomponents : < |
G/l vs monocomponents : L 4 |
T/0 vs monocomponents : o |
U/ vs monocomponents : > |
G/F vs monocomponents E—_——
. . .

-04 -03 02 -01 00 01 02 03 04 05 06 0.7 0.8

TDI [mean%

Calzetta L, et al. Chest. 2016 May;149(5):1181-96




68/Male
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LABA or LAMA
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FIGURE 4.3
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68/Male

Flow

Age: 68 Race: Asian Temp: 26 FBar: 747
Height{cm): 160 Weight(kg): 41.0 Physician: & +3
Room: Pl QFD Technician:
PRE-RX POST-RX
Spirometry (BTPS) PRED BEST %PRED BEST %PRED % CHG
Fve Liters 367 2.36 64 252 69 7
FEV4 Liters 2.76 0.82 30 0.90 33 10
FEFS0%  Lisec 2.9 0.32 11 0.34 12 ]
FEF25-75% Lisec 2.41 0.28 12 0.32 13 11
FEVAIFVE % 73 35 36
PEF Lisec 6.67 1.86 28 238 6 28
VG Liters 238 238 ] 2.52 75 7
Ic Liters 23 0.84 36 0.58 4z 17
ERV Liters 1.15 0.50 43 064 56 29
Flisd
Age: 70 Race: Asian Temp: 25 PBar: 752
Height{cm): 160 Weight(kg): 45.0 Physician: &+
Reom:; Pl OPD Technician:
PRE-RX POST-RX
Spirometry (BTPS) PRED BEST %PRED BEST %PRED % CHG
FvC Litars 3.69 2,60 70 P31 79 12
FEW1 Litars 269 0.88 33 1.08 40 23
FEFS0%  Lisec 2.84 0.24 8 043 15 ™3
FEFZ5-T5% Lisec 2.32 0.24 10 0.35 15 a5
FEVAIFVE % 72 Y| a7
FEF Lisec 6.60 221 33 2.56 39 16
Ve Litars 333 2,60 78 281 87 12
e Litars 228 0,83 41 1.08 48 iT
ERV Litars 1.14 0.74 65 1.02 a0 k]
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Pul Rehab

PULMONARY REHABILITATION, SELF-MANAGEMENT
AND INTEGRATIVE CARE IN COPD

PULMONARY REHABILITATION

e Pulmonary rehabilitation improves dyspnea, health status and exercise tolerance in stable patients (Evidence A).

e Pulmonary rehabilitation reduces hospitalization among patients who have had a recent exacerbation
(<4 weeks from prior hospitalization) (Evidence B).
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2) ICS, When ?



72/Male

Progressive dyspnea and cough for 2 months
Ex-smoker, 20 PY (203 ™ S &
mMRC 2, CAT 14 g
4ot; 29 y
Asthbee S—

Age: T1 Height{em): 1T0Weight{kg): 84.0Gender: Mala Room: Pl OPD
Flow Diagnosis: Medication:
18 Dyspnoa Rest: No Dyspnea Exercise: No
Cough: No Parsistent: No Productive {col
12 Smoker: No How Leng({pkfyra): Stopped(yrs): Cigarattes: No
Technician: Temp: 21 PBar; 760
8
] Spiromgtry Ref Pre Pre Post Post Post
4 A Meas % Ref Meas % Ref % Chg
| KL FvC Liters 464 355 77 384 83 8
o i M FEW1 Liters 31z 202 65 213 68 &
X R FEVI/FVC % 57 56
] R =l FEF25-75% L/sec 246 080 37 079 3z -13
“4 PEF Lisec 749 604 81 7.02 94 16
FET100% Sec 10.81 10.71 -1
4 FIWC Liters 389 352 g1 277 1 =21
FIFS0% Lisec 258 2.47 -4



발표자
프레젠테이션 노트
감기가 1개월 이상 가서 근처 병원에서 치료 


Treatment of stable COPD

FEV1 68%, CAT 14
HAL st 23]

> 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 210

FIGURE 4.1

Definition of abbreviations: eos: blood eosinophil count in cells per microliter; mMRC: modified Medical Research C
ouncil dyspnea questionnaire; CAT™: COPD Assessment Test™.
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발표자
프레젠테이션 노트
Eveidence 에 기초한 것은 아니고 전문가 의견임


} FOLLOW-UP PHARMACOLOGICAL TREATMENT

72/Male

1. IFRESPONSE TO INITIAL TREATMENT IS APPROPRIATE, MAINTAIN IT.

2. [FNOT: v Consider the predominant treatable trait to target (dyspnea or exacerbations)
- Use exacerbation pathway if both exacerbations and dyspnea need to be targeted
v Place patient in box corresponding to current treatment & follow indications
v Assess response, adjust and review
v These recommendations do not depend on the ABCD assessment at diagnosis
o DYSPNEA e o EXACERBATIONS ¢
m IVI RC 2 CAT 1 4 LABA or LAMA LABA or LAMA
’ 1 x
I | |
L4 L4 L
(0] (** (**
F EV1 68 /0 ’ LABA + LAMA (** LABA +ICS ‘ ‘ LABA + LAMA (** LABA +ICS
Consider if
| e0s < 100 Consider if
ASthITTa( ) (V) (V) eos 100
e €| LABA+LAMAHICS M LABA + LAMA+ ICS ‘ ¢
switching
inhaler device
GOLD Grade 2 Group D — |
* Investigate [~ v
(and treat) - In former smokers
other causes Roflumilast
FEV; <50% & i i
of dyspnea P Azithromycin

eos = blood eosinophil count (cells/uL)
* Consider if eos 2 300 or eos > 100 AND 22 moderate exacerbations / 1 hospitalization
** Consider de-escalation of ICS or switch if pneumonia, inappropriate original indication or lack of response to ICS

=2 E0HMEH =2 A& Ate
Wheeze(+), CAT 9

Vahelva respimat
3VNE 2 ) S0 E2 =21 &
Ronchi (+) CAT 9

Spiriva Respimat
37| 2 =) 7| % 2


발표자
프레젠테이션 노트
3개월 때 chart review 안했나봄 
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&F  EUERNIMNZ » HAZTH - YUFEMZ AH2018-09-10) m HPUL: 2018-11-05 09:25 / AHE | S=amz | |52
57 WB m HHER : WB m A UA : 2018-11-05 08:56 (11811050322)
el m ANM2A
NE BNEIN BB & o (e pymNI BE0| S Y2 MHYLICH

A H
=S 2 A2 i a3 o a7 2 AR A
Rout ine CBC (LMO131-38
w;E ine CC { ' 4 Routine CBC (LMOI31-38) I
i 2 EC 7,55 10+3/ul | 3.5-10 WE
. 3 | REC 4.70 0+6/ul | 5.9-5.5 g
Hemoglobin .
Hematocr it 4  Hemoalaobin 14.5 g/d| 15-17 WE
MEY B Hematocrit 42 .5 ¥ 38-50 I'B
HCH MOV g0, 4 fl A0-98 WE
MCHE 7 MCH 31.5 pg 27-34 WIE
Platelat 8 | MCHC 4.8 g/d| 22-36 e
Diff. Count (LMO141-54) | 3 Platelet 264 10+3/01  140-360 R
Band Meutrophil 10 Diff. Count (LMO141-54) ¥ WE
Seq. Meutrophil 11 Band Meutrophil ¥ n-2 ]
Lynphocyte 12 Seg. Meutrophil 41.6 3 40-70 WE
Monocyte 13 | Lymphocyte 381 ¥ 2n-47 g
Ensinophi | 14 | Monocyte 8.5 ¥ 310 WE
Basophi | 15 | Eosinophil 4 10,7 y 0-7 B
At .Lymphocyte 16 Basophil 1.1 y 0-2 I
:EtT’"E"ELDWtE 17 &t.Lynphocyte y 0.0 IE
yelumie 18 Metamyelocyte § 0.0 I
Promye | ocyte
19 | Myelocyte 3 n.o ]
Blast
20 Promye | ocyte 3 n.o g
Plasmocyte
N\ REC 21 Blast ¥ 0.0 R
Other 22 Plasmocyte 3 n.o I'B
3 | M.REC 0.0 10YEC R
o i ol 24 Other ¥ 0-4% R


발표자
프레젠테이션 노트
허걱, 다시 HISTORY


QEiE 22l : 2018/09/10 o SEI|Y Hzel s g
ACO ? (Initial COPD =I&H

40T Z | H20lct 27| 7} @efzict
SEaet (4)

wheeze(+) == No response to Bronchodilator
cough (+) sputum (+) ——whitish

smoking quit 2010’
HTN(+) 3 HH 7

ALCOHOL (+) !, 4~F 44
—17|8 MFEH = ¢l= A

Blood Eosin 10% ( 7160), Sputum Eosin 2.0%, total Ig E : 91.1

PFT (2018.3.26) FEV1/FVC 56% FVC 839% FEV1 63% BDR 6% 110mL
(2018.09.10) FEV1/FVC 56% FVC 99% FEV1 82% BDR(-)
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Blood Eos >300
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exacerbations or > 1
leading to
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exacerbations
(not leading to

hospital admission)

mMRC 0-1 CAT < 10 mMRC = 2 CAT 2 10

FIGURE 4.1



ICS Add On?

Follow Up OllA ICS 118 Sl= BL

} FOLLOW-UP PHARMACOLOGICAL TREATMENT ’

1. IF RESPONSE TO INITIAL TREATMENT IS APPROPRIATE, MAINTAIN IT.

2. IFNOT: v’ Consider the predominant treatable trait to target (dyspnea or exacerbations)
- Use exacerbation pathway if both exacerbations and dyspnea need to be targeted

v/ Place patient in box corresponding to current treatment & follow indications
v’ Assess response, adjust and review
v’ These recommendations do not depend on the ABCD assessment at diagnosis

© DYSPNEA o © EXACERBATIONS o

LABA or LAMA LABA or LAMA

L

-
(** (**
‘ LABA + LAMA | per ’ LABA + ICS ‘ LABA + LAMA (2 LABA +ICS

Consider if o
e0s < 100 Consider if
(V] (V] eos 2100

I(_

T

* Consider || LaBa+LamAICS | M asa+tAMA+ICS |
1) Add on to LABA or LAMA ; &2} + Blood Eos > 300

&2 43l 52 4Tt 43} + Blood Eos > 100
2) Add on to LABA/LAMA ; 22} + Blood Eos > 100

CUD = MIUUU CUDITIUPIII LUUTIL [LENI>/ UL)
* Consider if eos > 300 or eos > 100 AND >2 moderate exacerbations / 1 hospitalization
** Consider de-escalation of ICS or switch if pneumonia, inappropriate original indication or lack of response to ICS

FIGURE 4.3



ICS Withdrawal?

Follow Up O Al ICS Withdrawal 1121 St= 4%

} FOLLOW-UP PHARMACOLOGICAL TREATMENT ’
1. IF RESPONSE TO INITIAL TREATMENT IS APPROPRIATE, MAINTAIN IT. 1 ) Pneumon | d

2. IFNOT: v’ Consider the predominant treatable trait to target (dyspnea or exacerbations)
- Use exacerbation pathway if both exacerbations and dyspnea need to be targeted

v/ Place patient in box corresponding to current treatment & follow indications 2) | n a p p ro p ri ate O ri g i n a I i n d icati O n

v’ Assess response, adjust and review
v’ These recommendations do not depend on the ABCD assessment at diagnosis

o DYSPNEA o o EXACERBATIONS o 3) Lack of response to ICS

LABA or LAMA LABA or LAMA
——————————— - - *
| T | =1
v 1 * % v (** 1 v
‘ LABA + LAM} | 2** I LABA + ICS ‘ LABA + LAMA ** IABA + ICS
I Consider if 1
1 e0s < 100 Consider if I
[V : (V] eos 2100 I
* Consider 1 | g | LABA+LAMA+ICSJ L LABA + LAMA+ ICs I ‘ 4
switching | | I 1
inhaler device
or molecules | hd | 1
* Investigate 2 A 4
(and treat) N In former smokers
other causes Roflumilast - -
of dyspnea chigz};big:fcfiﬁs Azithromycin

eos = blood eosinophil count (cells/uL)
* Consider if eos > 300 or eos > 100 AND >2 moderate exacerbations / 1 hospitalization
** Consider de-escalation of ICS or switch if pneumonia, inappropriate original indication or lack of response to ICS

FIGURE 4.3
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ICS step-down

Patients free of exacerbations

after 6 months (%)

00
o

D
o

S
o

N
o

o

P =0.3468
I I

74 71

No ICS ICS

Rossi A, et al. Respir Res. 2014;15:77.

Magnussen H et al N Engl J Med 2014;371:1285-94.
International Journal of COPD 2017:12 487-494
Chapman KR, et al. Am J Respir Crit Care Med 2018.
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Instead : gold 2 악화 2회 미만 seretide에서 indacaterol
두연구 모두 6개월 


ICS step-down

WISDOM ]

Low and High risk of exacerbation

GOLD 30| 4t
SUNSET

Rate ratio pvalue
(95%01)
Total 2296 R 110 (0-96-1.26)  0-17

Baseline eosinophils (<150 cells per pL vs 2150 cells per plL)

<150 cells per pL 1067 —_1— 108(0:88-132) 044
I N S I EA D 2150 cells per pL 1172 D — 117 (0-97-1-41) 0094

Baseline eosinophils (<300 cells per pL vs 2300 cells per pL)

<300 calls per pL 1791 — 1.04 (0-89-121) 0-59
2300 cells per pL 448 _ 156 (1-14-213) 0-0055
Baseline eosinophils (<400 cells per pL vs 2400 cells per L)

<400 cells per pL 1992 —— 1:07(0-92-1-23) 039

O PTI M O 2400 cells per L 247 . 173(115-262)  0-0090

Baseline eosinophils (mutually exclusive subgroups)

<150 cells per pL 1067 —_— 1.08 (0-88-132) 0-44
150 t0 <300 cells per pL. 724 JE 1.00(0-80-127)  0:97
300 to <400 cells per pL 201 _ 130 (0-80-211) 028
2400 cells per pL 247 _— 173 (115-2-62) 0:0089
T T T 1
05 1 2 4 8
Decreased rate ratio with ICS withdrawal Increased rate ratio with ICS withdrawal

Rossi A, et al. Respir Res. 2014;15:77.

Magnussen H et al N Engl J Med 2014;371:1285-94.
International Journal of COPD 2017:12 487-494
Chapman KR, et al. Am J Respir Crit Care Med 2018.



@ EUROPEAN RESPIRATORY journal

FLAGSHIP SCIENTIFIC JOURNAL OF ERS

Early View
Review

Inhaled corticosteroids in COPD: Friend or foe?

Alvar Agusti, Leonardo M Fabbri, Dave Singh Jorgen Vestbo, Bartolome Celli, Frits ME Franssen
Klaus F. Rabe, Alberto Papi

STRONG SUPPORT CONSIDER USE

History of hospitalisation(s) for ECOPD"

=2 moderate ECOPD/year” 1 moderate ECOPD/year”

Blood eosinophils =300 cells/puL Blood eosinophils 100-300 cells/pL

History of, or concomitant, asthma




ICS step-down
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0.414 0.433 0.402
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o
(¥
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INSTEAD ]

o

Annualized exacerbation rate
(mean and 95% confidence limits)

Year 1 ' Year 2 ' ' Year 1 ' Year 2

(n=200) (n=215) (n=890) (n=924)
O PTI M O ] ICS withdrawn ICS continued

DACCORD ] Physician guided ICS withdrawl

Rossi A, et al. Respir Res. 2014;15:77.

Magnussen H et al N Engl J Med 2014;371:1285-94.
International Journal of COPD 2017:12 487-494
Chapman KR, et al. Am J Respir Crit Care Med 2018.
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LAMA or LABA
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For patients with persistent breathlessness or exercise limitation on LABA/ICS treatment, LAMA can be added to escalate to triple therapy.  
Alternatively, switching from LABA/ICS to LABA/LAMA should be considered if the original indication for ICS was inappropriate (e.g., an ICS was used to treat symptoms in the absence of a history of exacerbations), or there has been a lack of response to ICS treatment, or if ICS side effects warrant discontinuation. 


3) Non-pharmacologic treatment

Home NIV
- Clear Indication ; COPD and Obstructive sleep apnea

- after AE and hospitalization ?
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A A2 = =7 2H 2 2 AEE AR
1 |pH 7.395 7.35-7.45 ART-B
£ | pLh2 39.9 mmHg J5-4R ART-B
3 plZ 7.2 mmHg 7E-100 ART-B
4  Bage Exess -0.9 mEq/L -2-2 ART-B
5 | Base Exess ect -1 mEq/L HRT-B HP 1L
£ | Bicarbonate 23.9 mEgL 21-28 HRT-B
7 Bicarbonate st 23.7 mEq/L ART-B
8  TCO2 25,1 mEq/L 22-249 ART-B
9 02 Zaturation 95 i 24-100 ART-B
2 A i zaEn s o =k 27
1 |pH ¥ 7.3 7.35-7.45 4RT-B
2 | pCoz2 A TG mriHg 35-45 LRT-E
3 plz2 ¥ 0.3 mriHg 75-100 ART-B
4 | Bage Exess A 0.9 mEa/L -2-2 BRT-B 1 601 1 07
5 | Base Exess ect 12.1 nEa/L WAT-B XH & 2
B | Bicarbonate A | 381 mEgL 21-28 #RT-B
7 Bicarbonate st 32.5 mEq/L ART-B
8 | TCOZ A 40.4 mEq/L 2e-219 LRT-E
9 02 3aturation ¥ 2.2 i 94-100 4RT-B
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Respiratory ACIDOSIS 동반한 hypercapnic EVENT 항상 있었고 이것은 안정시 DATA임


MNEME: & Ul s,
Gender: Male

80AM| =X}

10, DYoo YL

Date: 10/24/16

Age: T9 Race: Asian Temp: 23 PBar: 753
Heighticm): 165  Weight(kg): 64.0 Physician: & & 3|
Room: CI/ 55W Technician:
PRE-RX POST-RY
Spirometry (BTPS) PRED BEST *%PRED BEST %PRED % CHG
Eve Liters 4.05 1.3 32
FEV1 Liters 2,59 0.59 23
FEFS0%  Lisec 2,85 0.26 g
FEF25-75% Lisec 2.0 0.18 g
FEVIIFVC % 68 45
PEF Lisec 6.76 2.44 36
vC Liters 340 1.3 k-]
Ic Liters 2,35 0.65 28
ERV Liters 117 0.27 23
Flow
16 -
' PRED _ PRED PRE  POST
12 PRE
I POST
8!
Volume
4 ]
] ‘II\“-'F
44
-8 -
s 0 4 ] B 4 2 3 4 5 B 7
%fulume Time

Comments:
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Rt pleural effusion, Hypercapnic

Respiratory failure — Home NIV~ -@pPnic
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Rt pleural effusion, Hypercapnic
- Respiratory failure—Home 02 E|¥
SRR S A Mol A ZEA KL 2016/10/30 21:%

e . . OF
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MName: 20/ 2,

Gender: Male
Age: B0 Race: As
Heighticm): 158 W
Room: Pl OFD
Spirometry (BT
FWC Liters
FEWV1 Liters
FEF50%  Lisec
FEF25-T5% Lisec
FEVIIFVC %
PEF Lisec
Vo Liters
Ic Liters
ERV Liters
Flow
8-
PR
B PR
I PO
) f
|
|
2/ [
o i Ty
-2
.4 1|
7 2 2
B 1u"ulume
Comments:

Interpretation:

Thara ic a cavvara akhotrrtea b

Wall Mation shows

Left Atirum
Aortic root

* CARDIAC WALVES
Aortic valve
Mitral valve
Pulmonic valve
Tricuspid valve

+ DOPPLER FINDINGS

Severely enlarged

Upper limit normal

Mild global hypokinesia

Mormal structure and motion
Mild calcification and normal mation

| LVOTd(cm) | | 2.2 RVIDd(mm) | | 38
LV Size is  Mildly enlarged RV Size is Upper limit normal

LV Function is  Mildly depressed RV Function is  MNormal

EFis 45-49% RV Wall Motion is  Naormal

Right Atrium Severely enlarged
Pericardium Trace

Severe calcification/thickening, motion diagnostic of AS, root calcification
Mild thickening and preserved motion

AN LWOT My TV PV
Peak Velocity(m/s) 3.8
Peak Gradient(mmHg)
Mean Gradient{mmHg) 34
TVI{em) 80 17
PHT{ms) AVA:D.Bocm2
MR Mild MS Mone AR Mild AS Severe TR Maod PR Trace
* DIASTOLIC FUNCTIOM
Mitral:E: 111 cm/fs A: cmfs, EfA ; DT : m/s
Tissue Doppler: Septal annulus: Sa: 4.0 omfs, Ea: 5.8 cm/s, Aa: cmyfs
Lateral annulus: Sa: 7.2  com/s, Ea: 8.9 cm/s, Aa: cm/fs
E/Ea (septal): 191 , E/Ea {lateral) : 12.5
L\ Relaxation Abnarmal LV relaxation LV Filling pressure Elevated

TR velocity : 3.5
64.6 ml, HR :

my/s,

Stroke Volumn :

RA pressure :

75 bpm, Cardiac output :

10-15mmHg, Pa systolic pressure :
L/min

£8-63 mmHg
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REspiratory Support in COPD after
acUte Exacerbation (RESCUE) trial

Netherlands

COPD patients admitted to hospital with ARF and prolonged
hypercapnia >48 h after termination of ventilatory support

C

PaCO2 of > 6 kPa(45mmHg), pH >7.3
1° outcome : readmission or death

Procedure : IPAP of 19.2 £+ 3.4 cm HZ
with an adherence of 6.3 + 2.4 h/day

N=201

Proportion surviving

1,09

o
[

B3
=

0,24

3yr Survival

—IIStandard treatment
= INIV

2

1

00
0

Survival time (days)

Struik FM et al. Thorax 2014;69:826-834..
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> W A (D Non-invasive positive pressure ventilation for the treatment 1 yr M orta I Ity
of severe stable chronic obstructive pulmonary disease: o4 — ﬁ';ﬂ:it'ir;’ﬁ';mup
a prospective, multicentre, randomised, controlled clinical trial

p=0.0004
Thomas Kshnlein, Wolfram Windisch, Dieter Kohler Anna Drabik, Jens Geiseler, Syivia Hustl, OrtrudKarg, Gerhord Loiar-Groenewdd, Stefano Nova,
Bernd Schonhofer, Bernd Schucher, Karl Wegscheider, Carl obias Welte

030

Summal
Lancet RespirMed 2014; Bachgruulz Evidence is weak for the ability of long term nominvasive positive pressure ventilation (NFFV) to improve
2 £38-795  survival in patients with stable hyperapnic chronic obstructive pulmonary disease (COPDY). Previcus prospective studies
Fostsned onkoe i not target a reduction in hy percapnia when adjusting ventilator settings. This smdy investigated the effect of long-
—— L‘;E]ﬁ: term NPPV, targeted to markedly reduce hypercapnia, on survival in patients with advanced, stable hyperapnic COPD.
3 53

s:;::::;il::::;: Methods This investigator-initiated, prospective, multicenire, randomised, controlled clinical trial enrolled patients
med‘w o With stable GOLD stage IV COPD and a partial carbon dioxide pressure (FaCO,) of 7 kPa (51-9 mm Hg) or higher and
Respiratony Medione, PH higher than 7-35. NPPV was targeted to reduce baseline PaCO, by at least 20% or to achieve PaCQ, values lower
HannowerMedical School.  than 6-5 kPa (48-1 mm Hg). Patients were randomly assigned (in a 1:1 ratio) via a computer-generated andomisation 0

:Thhnmm;‘mm sequence with a block size of four, to continue optimised standard treatment (control group) or to recetve additional T T T T
" Respiratoey Medicine, ;PPV for at least 12 :hom.'hs (intervention gr::s:ie'l‘;vhbuprmy oulcome was I-yealbahl;;a;se mortality. Analysis was o 100 200 300 400
Hospital Koln- Merhel intention to treat. The intervention was unbli L outcom 1t was bli o i - .
“Dneraty sz This study is registered with Clinical Trialsgov, number NCT00710541, Time (days after randomisation)

Departmentos FiNCings Patients were recruited from 36 respiratory units in Germany and Ausiria, starting on Oct 29, 2004, and Number at risk
Pnemclogyl  terminated with a record of the vital status on July 31. 2011. 195 patients were randomly assigned o the NPFV Control group 93 Iz 72 69
C:xhhml::wlhmr group tnflﬂl] or .Io the Eo'ﬂlll.:ll group [n=93}: All patients from the a?nlrol _gluup.and dle.NPPV group were Intervention 102 05 q2 g0
Echaft. included in the primary analysis. -year mortality was 12% (12 of 102 patienis) in the intervention group and 33%
Department ofMedicai (31 0f 93 patients) in the control group; hazard ratio 0-24 (95% CI 0-11-0.49; p=0-0004). 14 (14%) patients group
Biometry and Epidemniology, - Teported facial skin rash, which could be managed by changing the type of the mask. No other intervention-related
University Medial Gentre adverse events were reported.

020+

Cumulative mortality

010+

h Dbk P, INterpretation The addition of long-term NFFV to standard treatment improves survival of patients with hy percapnic,
¥'Wegscheicer P50 Centreof  Stable COPD when NPFV is targeted to greatly reduce hypercapnia.

Research

JAMA | Original Investigation 1 yr a d m free S u rViva |

Effect of Home Noninvasive Ventilation With Oxygen Therapy Figure 2. Kaplan-Mefer Sur-utiour s i s oo 1o the End of Trial

i o Follow-up at 1Year
vs Oxygen Therapy Alone on Hospital Readmission or Death
; 100-
After an ACUte COPD Exacerbatlon Unadjusted hazard ratio, 0.54 (0.34-0.84); P=.007
A Randomized Clinical Trial Adjusted hazard ratio,? 0.49 (0.31-0.77); P= 002

Patrick B. Murphy, PhD: Sunita Rehal, MSc; Gill Arbane, BSc (Hons); Stephen Bourke, PhD; Peter M. A. Calverley. PhD: Angela M. Crook, PhD;
Lee Dowson. MD: Nicholas Duffy. MD; G. John Gibson, MD: Philip D. Hughes, MD: John R. Hurst, PhD: Keir E. Lewis, MD; Rahul Mukherjee, MD;
Annabel Nickol, PhD: Nicholas Oscroft, MD; Maxime Patout, MD; Justin Pepperell, MD; lan Smith, MD: John R. Stradling. PhD:

Jadwiga A. Wedzicha, PhD: Michael 1. Polkey, PhD; Mark W. Elliott, MD; Nicholas Hart, PhD

@
(=]
I

Home oxygen plus home NI
E Editorial page 2167

IMPORTANCE Qutcomes after exacerbations of chronic obstructive pulmonary disease

(COPD) requiring acute noninvasive ventilation (NIV) are poor and there are few treatments

o prevent hospital readmission and death. CME Quiz 3t
jamanetwark com/learning

5

Supplemental content

Admission-Free Survival, %

[
[=]
I

OBJECTIVE To investigate the effect of home NIV plus oxygen on time to readmission or

Home oxygen alone
death in patients with persistent hypercapnia after an acute COPD exacerbation

DESIGN, SETTING, AND PARTICIPANTS A randomized clinical trial of patients with persistent 0 T T T T T 1
hypercapnia (PaCO; 53 mm Hg) 2 weeks to 4 weeks after resolution of respiratory acidemia, 0 2 4 6 8 10 12
who were recruited from 13 UK centers between 2010 and 2015. Exclusion criteria included Time, mo

obesity (body mass index [BMI] >35), obstructive sleep apnea syndrome, or other causes of .
respiratory failure. Of 2021 patients screened, 124 were eligible. No. at risk

Home oxygen plus home NIV~ 57 37 28 26 25 24 16
INTERVENTIONS There were 59 patients randomized to home oxygen alone (median oxygen Home oxygen alone 59 23 11 10 8 8 6
flow rate, 1.0 L/min [interquartile range {IQR}, 0.5-2.0 L/min]) and 57 patients to home

oxygen plus home NIV (median oxygen flow rate, 1.0 L/min [IQR, 0.5-1.5 L/min]). The median
home ventilator settings were an inspiratory positive airway pressure of 24 (IQR, 22-26) cm
H,O, an expiratory positive airway pressure of 4 (IQR, 4-3) cm H,0, and a backup rate of 14
(IQR, 14-16) breaths/minute.

RAAIN AIITFARIES ARIR MEASIIDEE Tima t. Armiceinm ar Assth within 12 manthe adinctad frr




REspiratory Support in COPD after
acUte Exacerbation (RESCUE) trial

Netherlands

COPD patients admitted to hospital with ARF and prolonged
hypercapnia >48 h after termination of ventilatory support
PaCO2 of > 6 kPa(45mmHg), pH >7.35

1° outcome : readmission or death

3yr Survival

—1Standard treatment
= INIV

N

Procedure : IPAP of 19.2 + 3.4 cm H20 and
with an adherence of 6.3 + 2.4 h/day.

N=201 £ oo

Survival time (days)

Struik FM et al. Thorax 2014;69:826-834..
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2> @ "x ® Non-invasive positive pressure ventilation for the treatment
of severe stable chronic obstructive pulmonary disease:
a prospective, multicentre, randomised, controlled clinical trial p=0.0004 e

T Wolfram Windisch, Dieter Kohler Sylvia Hat, Ortrud]
Bernd X Schucher, KarlM

Summary
LancetBesprMed 201s: - Background Evidence is weak for the ability of long term nonrinvasive positive m
2 £38795  survival in patients with stable hyperapnic chronic obstructive pulmonary disease
did not target a reduction in hypercapnia when adjusting ventilator settings. Thi
term NPFV, targeted to markedly reduce hypercapnia. on survival in patients with

Methods This investigator-initiated, prospective, multicenire, randomised, con
with stable GIOLD siage IV COPD and a partial carbon dioxide pressure (PaC0Oy)
Respiratony Medione,  PH higher than 7-35. NPPV was targeted to reduce baseline PaCO, by at least |
Hannover Medical School,  than 65 kPa (48-1 mm Hg). Patients were randomly assigned {in a 1:1 ratio) via
T I:nhnT;:"er;-‘m sequence with a block size of E'oul. [ c_onl:inue upl:imised.st.mdard treatment (c
' uwmw’i“dmnq NPPV for at least 12 months (intervention group). The primary oulcome was 1-
Hospital Koln Merbeim, by intention to treat. The intervention was unblinded, but outcome assessment 1
University of Witteny  This study is registered with Clinical Trials gov, number NCT00710541.
Merdecke, Cologne, Cermany
fﬂnﬂmﬂ Findings Patients were recruited from 36 respiratory units in Germany and A
Pnesmclogyl  terminated with a record of the vital status on July 31, 2011. 195 patients wi
Fachkrankenhaws Kloster  group (n=102) or to the control group (n=93). All patients from the contro
E‘“;dr:::"si""";'f:? included in the primary analysis. 1-year mortality was 12% (12 of 102 patients
DCF,:“;_,mmemji {31 of 93 patients) in the control group; hazard ratio 0-24 (95% CI 0-11-
Biometry and Epidemiology,  Teported facial skin rash, which could be managed by changing the type of the

University Medial Gentre adverse events were reported.
Hamburg: Eppendiord.

stable COPD when NFFV is targeted to greatly reduce hypercapnia.

1 yr Mortality

0-40- — Control group
— Intervention group

N

Germany

Well designed Large scale RCT

GOLD stage 4, pH >7.35 & Pco2> 52 mmHg
Stable at least 1 mo

6hr/day NPPV

Primary outcome ;1yr survival

NIV 12% vs CONTROL 33%

Interpretation The addition of long-term NFPV to standard treatment improves survival of patients with hy percapnic,

JAMA | Original Investigation

Effect of Home Noninvasive Ventilation With Oxy
vs Oxygen Therapy Alone on Hospital Readmissio
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IMPORTANCE Qutcomes after exacerbations of chronic obstructive pulmonary disease
(COPD) requiring acute noninvasive ventilation (NIV) are poor and there are few treatments
o prevent hospital readmission and death.
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OBJECTIVE To investigate the effect of home NIV plus oxygen on time to readmission or
death in patients with persistent hypercapnia after an acute COPD exacerbation

DESIGN, SETTING, AND PARTICIPANTS A randomized clinical trial of patients with persistent
hypercapnia (PaCO; 53 mm Hg) 2 weeks to 4 weeks after resolution of respiratory acidemia,
who were recruited from 13 UK centers between 2010 and 2015. Exclusion criteria included
obesity (body mass index [BMI] >35), obstructive sleep apnea syndrome, or other causes of
respiratory failure. Of 2021 patients screened, 124 were eligible.

INTERVENTIONS There were 59 patients randomized to home oxygen alone (median oxygen
flow rate, 1.0 L/min [interquartile range {IQR}, 0.5-2.0 L/min]) and 57 patients to home
oxygen plus home NIV (median oxygen flow rate, 1.0 L/min [IQR, 0.5-1.5 L/min]). The median
home ventilator settings were an inspiratory positive airway pressure of 24 (IQR, 22-26) cm
H,O, an expiratory positive airway pressure of 4 (IQR, 4-3) cm H,0, and a backup rate of 14
(IQR, 14-16) breaths/minute.
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persistent hypercapnia (PaCO2 >53 mm Hg)
and hypoxemia (PaO2 <55mmHg or
<60mmHg; =21 of polycythemia, pulmonary
hypertension, or cor pulmonale; >30% of
sleep time with oxygen saturation<90% )
At least 2 weeks after Acute respiratory
acidosis resolution

6hr/day NPPV

Primary outcome ; readmission or death
NIV 50% Risk Reduction
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TORCH study (post-hoc analysis): greater rate of pneumonia reported in the fluticasone and

salmeterol/fluticasone combination group (84 and 88 per 1,000 treatment-years, respectively) vs
salmeterol and placebo (52 and 52 per 1,000 treatment years, respectively)’

Evidence for a dose-response Evidence for sustained elevated
relationship? risk with long-term use3
i
No ICS (reference) Il Hazard ratio (95% Cl) 50
(vs no ICS use)
Low ICS dose o 1.38 (1.27, 1.49)
p<0.001 %
Moderate ICS dose = = 1.69(1.52, 1.88) :.é
p<0.001 &
High ICS dose o 2.57 (1.98, 3.33)
p<0.001
| | | | | | | |
0 1 2 3 4
Hazard ratio (95% CI) Duration of ICS use (months)
+— > Rate ratio for ICS use vs non-ICS use represented
Decreased risk Increased risk (compared with no ICS) by solid line; dashed lines represent 95% ClI

1. Crim C, et al. Eur Respir J 2009
CI = confidence interval; ICS = inhaled corticosteroid:; 2. Yawn BP, et al. Int J Chron Obstruct Pulmon Dis 2013
TORCH = TOwards a Revolution in COPD Health 3. Suissa 5, et al. Thorax 2013



ICS prescription in COPD patients:
Initial prescription

W 1997-2001 (n=2,391) MW 2002-2006 (n=11,881) W 2007-2010 (n = 5,882)

327

Patients (%)
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