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Blood gas - pH w7220
Blood gas - pCO2 A116 mmHg
Blood gas - pO2 w534 mmHg
Blood gas - Base excess,ECF A 198 mmaol/L
Blood gas - Base excess A16.0 mmal,/L
Blood gas - Bicarbonate,std 4&399 mmaol,/L
Blood gas - Bicarbonate,act 4a475 mmaol,/L
Blood gas - Total CO2 A46 1 mmaol/L
Blood gas - O2 saturation 90.7 %
Blood gas - O2 content w57 mmal,/L
Blood gas - Anion gap. K 7.5 mmaol,/L
lonized Ca, Blood gas 1.20 mmal,/L
lonized Ca,normalized 1.08 mmaol/L
Lactic acid, Blood gas w03 mmaol/L
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* Total distance walked in & minutes - 120(m)

Number of laps 2 (*60 meters) + Final partial lap 0 (meters)

* Minimal SpO2 during exercise - 86(%)
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AE (+3dED) 24 cre
Blood gas - Hb 10.0 g/dL
Blood gas - Hct 24 9%
Blood gas - pH 7.358
Blood gas - pCO2 70.9 mmHg
Blood gas - pO2 29.3 mmHg
Blood gas - Base excess,ECF 13.5 mmal,/L
Blood gas - Base excess 114 mmaol,/L
Blood gas - Bicarbonate,std 34.0 mmol/L
Blood gas - Bicarbonate,act 39.0 mmaol,/L
Blood gas - Total CO2 412 mmaol/L
Blood gas - O2 saturation 433 9%
Blood gas - O2 content 27 mmaol/L
Blood gas - Anion gap. K 133 mmal,/L
lonized Ca, Blood gas 1.14 mmaol/L
lonized Ca,normalized 112 mmal/L
Lactic acid, Blood gas 1.13 mmaol/L
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Respiratory Function

Oxygenation

. The process of transferring oxygen (Oz) from the
alveoli into the pulmonary capillary blood.

Ventilation

: The process of eliminating carbon dioxide (COz)
produced by cellular metabolism from the body
through alveolar ventilation.

Pulmonary alveolus

Oxygen in - M il ~ Carbon
dioxide out

Jpn Soc Respir Care Rehabil. 2023



Criteria for pulmonary and respiratory failure in
COPD patients - a theoretical study based on clinical

data Respiration. 1982;43(6):436-43. doi: 10.1159/000194515.

Current Criteria of
Chronic Respiratory Failure

The Respiratory Failure Research Group supported by the
Japanese Ministry of Health and Welfare started clinical re-
search and conducted anation-wide survey in 1978. In 1983, the

group proposed a criterion that chronic respiratory failure is Chronic Respiratory Failure
defined as arterial blood oxygen tension (Pa0,) of below 60 - PaO2 <60 mmHg
mmHg during room air breathing or the clinical state corre- - PaCO:z2 >45 mmHg
sponding to this level. Additionally, type I failure is defined as - 1 Months

arterial carbon dioxide tension (PaCO,) of below 45 mmHg and
type Il failure, PaCO, over 45 mmHg. Several reports on
patients with chronic respiratory failure (mostly due to COPD)
suggest thata PaO, of 60 mmHg is acritical level of deteriorated
pulmonary as well as circulatory abnormalities (2). This level

Respiration. 1982;43(6):436-43.
Jpn Soc Respir Care Rehabil. 2023



Respiratory System

(1) Chemical stimulus

Primary central hypoventilation syndrome (CCHS),
congenital respiratory center dysfunction

t PaCO,, { pH, { Pa0,

¥
@ Central chemoreceptor 2 Peripheral chemoreceptor — ‘ -
Senses T CO,/H* in CSF Senses | O,, T CO,M* in carotid and aortic bodies TRRVAARY; DrAMVILIRON; dETIRL NeeD 2naa
@ ResP'ratory center in the brain Stroke, head trauma, ALS, Guillain—Barré syndrome
Integrates input from chemoreceptors and regulates the pattern and depth of breathing Brainstem tumor
l Sedative or analgesic drug effects
@ Respiratory and motor neurons %
Phrenic nerve (C3-C5), intercostal nerves (T1-T11) Neuromuscular disorders, spinal cord injury,
phrenic nerve paralysis
\ Muscular dystrophy, severe obesity, chest wall
: deformities
® Respiratory muscles and chest wall ,
2 ) ; ) : ; COPD, asthma, pulmonary edema, chest wall disease
Contraction of respiratory muscles — 1 thoracic volume — | intrathoracic pressure — airflow
)

ILD, pulmonary fibrosis, pleural effusion,

® Alveolar ventilation and gas exchange pneumothorax

0, diffuses into blood, CO, diffuses into alveoli Pulmonary edema, pneumonia




Current Hospice Utility in Korea

2008 68,912 5,046 7.3 68,912 5,046 7.3
2009 68,780 5,365 9.1 69,780 6,365 an
2000 72,046 7.654 10.6 72,046 7.654 10,6
2021 82,688 19,185 23.2 89,460 19,228 21.5
2022 83,378 20,198 24.2 96,618 20,266 21.0

ohe MalE 2571 E® 19 27.9 37 33.9
2023 85,271 22,323 26,2 949,421 22,394 22.5
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Definition of end stage of chronic lung disease
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2HAdvanced Non-malignant Chronic lung disease )
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S o = 2t (Advanced Non-malignant Chronic pulmonary disease)
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o Db Tl H| H|Z & (Chronic Progressive Non-malignant lung disease) ||/

Oy HIQH TS BRIS 93t

Aslolm 22| FIAIR

EHEAIR SYSAIAHE
Mindstry of Haalth and Welfaras

MNational Hospice Center

Danish respiratory society position paper:
palliative care in patients with chronic
progressive non-malignant lung diseases

European Clinical Respiratory Journal

155N: 2001-8525 (Online) Journal homepage: www.tandfonline.com/fjournals/zecr2| )




Definition of Advanced(Serious) illness

« “Serious illness” is defined as a condition associated with:
1) a high risk of mortality,
2) significant symptom burden and/or caregiver distress.
3) substantial impairment in quality of life and daily functioning

J Palliat Med 2014; 17: 985.



Table 1: Definitions of advanced COPD

Items Criteria

Definition of end-stage pulmonary disease (life expectancy of 6 months or less) by the US National Hospice and
Palliative Care Organization

Severe chronic lung disease

Disabling dyspnea Dwspnea at rest, poorly or unresponsive to bronchodilators, resulting in decreased functional capacity
(e.g., bed-to-chair existence), fatigue, and cough. Objective evidence: FEV, < 30% pred after
bronchodilator (not necessary to obtaimn)

Disease progression Increasing visits to the emergency department or hospitalizations for pulmonary infections and/or

respiratory failure or increasing clinician home visits before initial certification. Objective evidence:
serial decrease of FEV > 40 ml/year (not necessary to obtain)

Hypoxemia at rest on room air PO, =55 mmHg or oxygen saturation =88% on supplemental oxygen determined either by artenal blood
gases Or oxygen saturation monitors or hypercapnia, as evidenced by PCO, =50 mmHg

Right heart failure Secondary to pulmonary disease (cor pulmonale) (e.g., not secondary to left heart disease or valvulopathy)
Unintentional progressive weight loss  =10% of body weight over the preceding & months
Resting tachycardia = 10/min

Definition of end-stage COPD by clinical features

Aarflow limitation Very severe (FEV <30 pred)
Performance status Severely limited and declining
Other critena (at least one) Advanced age; Presence of multiple comorbidities; Severe systemic manifestations/complications of COPD

(e.g. chronic respiratory failure, body composition alterations, peripheral muscle dysfunction, respiratory
muscle dysfunction, osteoporosis, pulmonary hypertension, cardiac impairment, fluid retention/edema))

Group D patients defined by GOLD

Characteristic High risk, more symptoms (compared with group A, B and C patients)
Spirometric classification GOLD 3 or 4 (Severe or Very Severe airflow himitation)
Exacerbations per year =2

mMRC or CAT mMRC grade = 2 or CAT score = 10

vV - Forced expiratory volume in 1 s; COPD: Chronic obstructive pulmonary disease; GOLD: Global Inttiative for Chronic Obstructive Lung Disease;
mMRC: Modified British Medical Research Council guestionnaire; CAT: Chronic Obstructive Pulmonary Disease Assessment Test.

The National Hospice Oraanization. Hosp J 1996:11:47-63.




Poor prognostic predictors in COPD

Characternstics BODE Index

Year introduced 2004
Primary purpose Mortality
prediction
Score range 010
Age Mo
B Yes
FEW1 Yes
Dyspnea (mkMBRC) Yes
&-minute walk distance Yeas
Exacerbation frequency Mo
Smoking status Mo

ADO Index DOSE Index
2009 2003

Mortality Chsease burden and

prediction healthcare utilization

0—10 (onginal);

0—14 (updated) 0=
Yes MNo
Mo MNo
Ry Yias
Yes Yes
Mo Mo
Mo Yes
Mo Yes

Celli et al., 2004 — BODE index (NEJM)
Puhan et al.,, 2009 — ADO index (Thorax)
Jones et al,, 2011 — DOSE index (Thorax)



Practical synthesis used in many studies

- Severe irreversible airflow limitation Dhvsiotogical ot o

- Chronic respiratory failure (LTOT £ NIV) ysiological Impairmen
. S t

- Refractory dyspnea and functional dependence Funtioﬁ:‘.'ﬁ,:p";ii

- Recurrent hospitalizations or ICU admissions Disease
- Progressive decline despite maximal guideline-based therapy course

 This constellation with high 6-12-month mortality



sAu|A . 2hetolg A T AF0 U= A2 AL zEFo| &
et HE (oY dgozZFY )

[~ 2018.2.4.] [H& #14013%, 2016.2.3., A F]
HAEAE (Y &ad A - dd¥o)s2d74) 044-202 -2942
HABAY (AdyAg A §A~9 A~ 4312 85) 044-202 -2517

SNERHAREE )T E=2E0 I Z2HT A6 2EED F =2 =S40 g0 2R EA Ve H EAH=EAEE e =
EHits Xz 2EM] CF SIS AR S S0 HES 122226 =12 0[WHHl AFRE A2 2 [ i = FITE U2 E
FHE et

o1 ot I APH| <2018, 3, 275

CEFH <2Ma 3 27
CEFH <28 3 27
AR <2018, 3 27
CAFH <2mE 3 27

I
[
0
g2
18
i
=
0f4
-

i

2 M
o8

T | E |

oL

==

iU

Hil

It

ad

(Bl

et

-
|
_lg_r
HL
[
JHL
Eal
HI
114
|0
Hu
0
]|
rir
il
i
[




H3OASZT M= 2HH

2024,

/P8 = g
g-bak- o R

Q HHEAE

2718xte] ofojgt HLIE

CUIERHFEEE) S H3H AR ot 2EHY 2159 s

=

| G FA S0 of=t=of FEYMS sE &

0i9) HEQ 1HOZRE 274 O|Uio] MY 20T YAE|= TTHS W2 AXS YRLICH MzALA- 25105 I YZH

Hol s 2Rt o2 ot YE) M2EM3ZR).

- HE oML oY 20F T2 130] 27|37 62 S o= 3
U2 Y YEHFH fl= BAY A R HFY Hot YE ANFAE)

J|ES ZEHoR nefujof HLICH rzAL~

L 9o 54

5, OHE TlE ¥4 7ts o7

6. 2 2ol L2E 570X 0 £3hs A22M Z7I2X9] FHS 7ot HUSXRFH0| S5 TR 5= 71E

(e

S U EH=XF, 2024, 34%




2710t UF IO TS O] U OfSrE TEHK|A

) Korean Med Assoc 2018 August; 61(8):509-521

Q

I ok ot O
met ox mA mor rxt
> rg
ok 19

.

> ot N ox

o
rH o
A 0
ot

r
Jal
A

o

o vk W=

N2 K
ro oj
0Z 0x
NN
H v
R TR
0[4 O[A

=

oo
=
El oY 02
v HO A
A% r]> 0%t riot

0x OF 0X
pas|
_t-T-_l

N
ry
Ho

10. 7|9 et X| &

Y
IH
o[A

(&=
0x
s
oM
ok
Hel
oot

—_—

che 9 % 17 ol A9t A9 2|2 W 4

ole}13 16.37-30] (1) WO A3t oA EE|Rs02 o

Symptomes
Funtional impact

51 o] A4 2faje] Gt Sle Ak ot A Q) %

I Physiological impairment

JHEREEIEEE FEE Sy AR I E N O RE |

2% 75 vef Aol ehidse At () TEFHeE

Wzt ok ago]rt Last A 32 5 o|4lo] LA |

57171z AFaAL EAE ol AlE AER Aol

J Korean Med Assoc 2018 August; 61(8):509-521



I ST &5 SI(EY) At 9

—

Y

1) 280 =E 1dol= MHESERH S5 SH(RV]) =119 E9 71t RN
H7|E J43
HMHSH P 7|EEH J42
3|=JHs40| giE ZME H2H (non-malignant) THYS B7| IS Ol DHYSERH S40| Y gt TEY 3 HsEY U 71N 1
TP31 7101 OIZ01 ATHE0IA 112 OILIE! 2O 4TI 2O OIS DY 4 ALk HIA Brgs  FHN TH0T A e 7o 10
S7|2 &= THIH 44 BIE2Hchronic obstructive pulmonary disease), 2 A1(bronchial asthma), 7| &4 45
ZT|ZEE (bronchiectasis), Z/EIZ (pneumoconiosis), AH0IE (ZHE)HE 2Hinterstitial lung disease)  THHI=YE 146
S 25t 2 57| 20| ZEEL BRI ES J47
SHEREHHE JG0
2) IS EEH 2T 220 =E 1 ol= Al 521 31 7|8 ZAIR0 OBt FEE J61
H2|FIE EHRE HEH «# FnE J&2
HMEEL TES JB4
OFH @, @, @ SHM BILE OIA0 SHETiE ST EHSOI0 O16h 710 GIZ0| SHEHM 19 0L 2 zumaps sys J65
OF MCL|H AT SE o2 -~ Sl HOSBTRS S J80
@ oHE A =8 = 7|EF 7HEA TR 184
@ BRSO 015 S0 TE= WESHHL THE LRiths 22 22| BRE/R 22 S8wH 196
@ HAAEZOZ MAISE UGS Gl #T} 7|EH S 80 158




Global Initiative for
Chronic Obstructive
Lung Disease REPORT

2026

EXACERBATION
Post-bronchodilator HISTORY
FEV1/FVC<0.7
2 2 moderate
— / exacerbations or E
2 1 leading to
FEV1 hospitalization
GRADE (% predicted)
0 or 1 moderate
GOLD 1 280 exacerbations
(not leading to A B
GOLD 2 50-79 hospitalization)
[
GOLD 3 30-49 mMRCO0-1 | mMRC 22
CAT <10 CAT 210
GOLD 4 <30
SYMPTOMS




Chronic Progressive Non-malignant lung disease

 “Serious illness” is defined as a condition associated with:
1) a high risk of mortality = Criteria of diagnosis
2) significant symptom burden and/or caregiver distress.
3) substantial impairment in quality of life and daily functioning

« Advanced airway disease with
- Severe irreversible airflow limitation
- Chronic respiratory failure (LTOT + NIV)

- Refractory dyspnea and functional dependence

- Recurrent hospitalizations or ICU admissions
- Progressive decline despite maximal guideline-based therapy



Non-malignant vs Malignant lung disease

100+
90 Prevalence of problem in the last year of life

80~

70

B Pain
B Breathlessness

I Fatigue or lack of energy

Symptom Prevalence (% of patients)

B Anorexia
M Nausea or vomiting
W Constipation
Anxiety or nervousness
M Depression or sadness
Dry mouth

. Sleep disturbance
Cancer Congestive COPD Dementia AIDS

Heart Failure N Engl J Med 2015;373:747-55.



Symptoms of terminal patient with COPD or lung cancer

A total of 82 patients (50 COPD and 32 LC)
Cohort study
Telephon interview

L=

Summary of Outcomes at Baseline

COPD, n (%) LC, n (%)

Difference

Onutcome A0 (100) 32 (100) ( Pvalue)
Breathlessness prevalence 45 (96) 24 (75) (.M 5
Continuons breathlessness 26 (52) 7(22) 0.007

Breathlessness severity, mean (SD, range)

= Over the last 24 h 32 (2.5 0—-10) 1.8 (2.0, 0—=T7) 0,007
Severe scores (=5) 16 (32) 3(9) .018
Maximum over the last 24 h, mean (SD, range) 42 (2.7, 0—9) 2.1 (2.5, 0—7) (.00 1
At the moment of Interview 1.9 (1.9, 0—6) 1.0 (1.4, 0—4) .018
At rest 1.3 (1.3, 0-=5) 0.8 (1.4, 0-5) 0.188
At exerton .3 (2.4, 0—1y 3.4 (2.6, 0—8) (.00 1
Functional status, mean (SD, range) be.8 (144, 30—90) 76.9 (15.1, 30—10:0) 0.017
<80 32 (64) L0531 TNITE
Distress, mean (SD, range) 4.6 (2.4, 0—10) 4.5 (2.3, 0—10) 0.775
Clinically meaningful scores (=4) 37 (74 23 (72) ().832
‘Pallialiw: care needs, mean (SD, range) 9.7 (6.9, 0—27) 10.0 (5.8, 0—22) 0.683

J Pain Symptom Manage. 2014 Oct;48(4)



Trajectories
of chronic
1lIness

EMH]J, 2012, 18 (2): 178-183

Function

High

Low

Death
¥

Months oryears

GP has 20
deaths per list
of 2000
patients per
year

Acute

Function
High
Death
Low ¥
Weeks, months, years
Cancer
Function
High

Low

Death
M l.f"

Many years




Tragedy of End stage malignant disease

Palliative Approach/Care

ncing life-himiting
luding cancer

Use a palliative approach for
ny advancing hife-hmiting
ess including cancer

« Engage in advance care
planning, Serious Iliness
& Goals of Care
conversations

+ Engage in advance §
planning, Serious Ilin
& Goals of Care

conversations

nd-of-Life Care
stimated weeks to months of life
» medical care to relieve symptoms &"WPNP:"",!? Symptom
M anagemen
oG hokstc 0 e et Psychosodial, emotional &
S CRIe Ay be considered spintual supports®

ite offered to caregivers Bereavement & Grief supp ts”

Optimize Quality of W :3:: p:‘:,ﬁ SYEtom
Life concurrent with olistic supports to live well e .
Psychosodal, emotional &
desired treatment e may be considered spintual supports”
and intervention MQgpite offered to caregivers Bereavement & Grief supports®

* Provide early and
regular symptom
assessment and

management to ease
mptom burden

« Optimize Quality of
Life concurrent with
desired treatment

and intervention

+ Provide early and
regular symptom
assessment and

management to ease
mptom burden

+ Engage with and
optimize community
supports

« Engage with and
optimize community
supports

*not restricted to kst days /ho

*not restricted to kst d

1) high risk of mortality,
[A] 2) symptom burden
3) quality of life

100 7

High o5

50

Function

Lowe 25




Trajecotry of chronic lung disease

High performance
status

Low performance status Death

EUROPEAN CLINICAL RESPIRATORY JOURNAL 2018, VOL. 5, 1530029



Curalive=resioraliva care

Palliative cara .
ilInesses.

An official American Thoracic Society clinical policy statement:
palliative care for patients with respiratory diseases and critical

Onset of disease Time —» Death
B
-
i}
; Curativa-rastoralive care
2
i
& Falliative care
[= o Curative
- EIENIYE o
Onsel of diseass Tirea & — __Degth care respirative
E care
5
L3 Palliative carae
— =1,
— . .r"- ",I
2 | Curatve-restorative cars \
£ = -t \
& Hospice s
— ™
n R o
E k=t no=—-- -y

Cinsel of disease
sympioms

"l_'l._ﬂ
Ceawllh Bereavermenl

Am J Respir Crit Care Med 2008.



Comprehensive approach to
the management of dyspnea in advanced COPD patients.

Initiate & Otimize opicid therapies :

Short-and long-acling agents

Initiate & Otimize non-pharmacologic therapies |

Exarcise, Pursed-ip breathing, Walking aids, Chest wall vibration, NMES

Initiate & Otimize pharmacologic therapies :

=ABA, LABA, LAMA, ICS/ALABA, FDE, inhibifors

Magnitude
of
dyspnea

Exclude Regular follow-up End of |ife care
contributing causes T — -

And reassessment



Hard to define
End stage In airway disease

* No single standard definition
- prolonged, fluctuating organ-failure trajectory, unlike many cancers.

 Key challenges highlighted in the literature:
1) Prognostic uncertainty (sudden death vs slow decline)
Long term limitations with intermittent serious episodes

2) Poor accuracy of physician survival prediction
3) Patients may appear “stable” shortly before death

:> Difficult to initiate advanced care planning




Perception of Patients with Severe COPD

A story with no beginning

fve had &t forever
“How it started is anybody's guess; there is noway of knowing .
.. 50 it hasahlwvays been my belief that something happened in
iy youngeryears that started the damage.” [T06.1]
Interviewer: “So0 when did it stan?®™

“Um | think | was, | mean 've always been bot hered with
bronchitis and things like that through my life.” [LD3.1]
Fil tell you abouta milesione . . .

im = i

A middle that is a way of life

Anuncertain and unlooked for end

“I've had it forever”

"X A EX = ZEZC
ol 23 (549, HE)= Olop7|2

TITH 2 A%

[T01.4 daughter in ajoint interview with her father

Fil link it with the story of another health problem

“I had a major op inthe Infirmary in, 1985 was it? No, no, 94,
93, lhad anabscessonthe bowel. Theythought | had cancer. |
was wormed.” [LD4.1]

1 can't tell you “when” so [l tell you “how”

Interviewer: “So when did itall stant?™

“Well first of all it was with smoking. | was a smokerand just

couldn't stop.” [T02.1]

“See he was a smoker .." [T05.1 wife]

“We used to put that rubber on carpets and wilcanise it. . . we
didr’t realise that we were inhaling all that smoke.” [T05.1]

Part of ageing

“| fear | am getting worse (which is understandable), it's like
anyotheriliness. It'slike ageing, vou are getting older and that
really is the illness is getting worse as well” [F6.1]

“Im all right if | sit still. It's all just part of getting older |
suppose.” [T03.1]

Nothing to be done

« “Oh it's centainly not very pleasant no, but that's the way it

worked out, you know | tried it, it's not going towork for me
whatever the reason. There's nothing can be done.” [F02.1]
Exacerbafions are solated episodes

*Now I'm fine, but | had a bad time over Christmas. | gol a chest

I dor't know when

Interviewer: “So, I'll come and see you again inabout 6 months
time., . "

“If | am still alive in & months time.”
Interviewer: *| hope youwill be, do you think you might not be?™
“ don't know.” [L04.1]

Unlooked for

“Even the doctor said that, it won't get any better. What |
thought, actually | could stay in the same sort of level. . ~
[F07.3]

“5o. | certainly don'tthink I'm getting any better, but | haven't
got any worse | don’t think.” [F10.4]

infection atthe beginning of December and it took me till Feb 1
shake it off. But no, I'm fine again now. Back to normal.” [T01.4

“It's part of getting older”
*“Nothing can be done”

-22l= “isolated episode”
2|5 Z: "Back to normal”

‘I don't know when”
“I'm not getting better, but not worse either”
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10
)

BMJ 2011;342:d142



Clinical triggers instead of survival thresholds

Commonly proposed triggers include:

High performance initiation of long-term oxygen therapy or home NIV,
ICU admission for respiratory failure,

recurrent hospitalizations,

severe dyspnoea (MMRC 4),

high prognostic index scores (e.g. BODE >7).

status

Low performance status Death
Eur Clin Respir J 2018



Index — Estabilished Concept

 Chronic respiratory failure
 Progressive Non-malignant lung disease
* Palliative treatment

« Advanced care plan



Index — Emerging Concept

 Chronic respiratory failure
 Progressive Non-malignant lung disease
* Palliative treatment

« Advanced care plan



Chronic respiratory failure

[ Chronic Respiratory Failure ]
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Original Article

Epidemiology and Characteristics of Patients Living at Home
Using Home Mechanical Ventilation, Tracheostomy, or Oxygen
Therapy: An Analysis of NHIS Claims Data in Korea

Benefits-in-cash database Benefits-in-kind database

2018-2019 NHIS claims database

- Home mechanical ventilator (n = 7,040)
- Home Oxygen generator (n = 22,686)

- Tracheostomy tube claims (n = 10,941)

Inpatients claims or single claim

(n = 6,750)

- Long-term tracheostomy at home (n = 4,191)

’

Database linkage at individual level
(n = 25,069)*

Two-year prevalence rate® Two-year incidence rate”
55.8 (n = 25,069) 21.4 (n = 9,654)

Y

L (n -5;549} y (n -21'?0?1]
L (n -25?31?] (n -1':59)
L (0 ngs) y (™ 3'1"::-5}
Lol (n j:fm} g (n :;;,6919)

J Korean Med Sci. 2027 Jan 25;42:e11



Original Article

Epidemiology and Characteristics of Patients Living at Home
Using Home Mechanical Ventilation, Tracheostomy, or Oxygen

Therapy: An Analysis of NHIS Claims Data in Korea

Variables Total HMV LTT HOT P value
(M = 25,069) Subtotal TIV NIV (n=325) (n=20E7H)
(n = 3,866) (n = 2,549) (n=1,317)
Climical characteristics
Primary diagnosis® < 0.001
Respiratory disease 17,469 (69.8) 1,180 ({30.5) 671 (26.3) 509 (38.6) 209 (64.3) | 16,100(77.1)
COPD 14,006 | 55.9) 8919 (23.8) 502 (19.7) 417 (31.7) 151 (46.5) | 12,936 (62.0)
Asthma 1,840(7.3) 209 (5.4) 136 (5.3) 73 (5.5) 23(7.1) — I GUE[I.7)
Interstitial lung disease 1,643 [6.6) 52(1.3) 33 (1.3) 19 (1.4) 35 (10.8) 1,556 (7.5)

Meurologic diseass 2.980(11.9) 1,650 (42.7) 1,164 (45.7) 486 (36.9) 57 (17.5) 1,273 (6.1)
Meurovascular 1,514 (6.0) T90 (20.4) o0 (23.7) 186 (14.1) 3B [11.7) GEG (3.3)
Meurcdegenerative® 992 (4.0) 786 (20.3) 516 (20.2) 270 (20.5) 16(4.9) 190 (0.9)

Dementia 474 (1.9) 74(1.9) 44 (1.7 30(2.3) 3 (0.9) 3487 (1.9)

Cancer 1,947 (7.8) 108 (2.8) 73 (2.9) 35 (2.7) 19 (5.8) 1,820 (8.7)

Miscellaneous® 2,653 (10u6) 928 (24.0) 641 (25.1) 287 (21.8) 40 (12.3) 1,685 (8.1)

J Korean Med Sci. 2027 Jan 25;42:e11



Roadmap for Advancing a New Subspecialty in Pulmonary Medicine

Devoted to Chronic Respiratory Failure

Michelle Cao', Sherri Lynne Katz®, and John Hansen-Flaschen®

« "What Do We Mean by ‘Chronic Respiratory Failure'?”

* In current practice, the term chronic respiratory failure is commonly used to
identify children and adults who benefit from long-term assisted ventilation to

manage persistent hypercapnia.

Condition

Congenital neuromuscular diseases

Brain disorders

Adult-onset motor neuron diseases

Metabolic myopathies

Autcimmune neuromuscular diseases

Diaphragm paralysis

Obesity hypoventilation syndrome

Chronic obstructive pulmonary disease

Spinal cord injury

Other conditions leading to chronic respiratory failure

Definition of abbreviation: COVID-19 = coronavirus disease.

Examples

Spinal muscular atrophy, muscular dystrophies
Cerebral palsy, congenital central hypoventilation syndrome
Amyotrophic lateral sclerosis, multifocal motor neuropathy

Mitochondnal disorders, Pompe disease
Myasthenia gravis, chronic immune demyelinating polyneuropathy
Amyotrophic neuralgia, traumatic or surgical phrenic nerve injury

Post—COVID-19 acute respiratory failure, chronic critical
iliness/prolonged mechanical ventilation

AnnalsATS 2024 Vol21Num5



Advanced chronic respiratory disease

« Advanced airway disease with
- Severe irreversible airflow limitation
- Chronic respiratory failure (LTOT £ NIV)

- Refractory dyspnea and functional dependence

- Recurrent hospitalizations or ICU admissions
- Progressive decline despite maximal guideline-based therapy

Long term limitations with intermittent serious episodes Post-bronchodilator EXA:,ES';SQE'ON
5 High FEV1/FVC<0.7
3 | 2 moderat
< exacer bations or E
1 leading to
FEV1 hospitalization
GRADE (% predicted ) -~
Mostly heart and lung failure 0 or 1 moderate
— GOLD 1 ‘ 80 |  exacer bations A B
_ (not leading
.\v:. I'. .'I — GOLD 2 ‘ 50-79 hospitalization)
\ f | Death GOLD 3 30-49 mMRCO0-1 | mMRC2 2
/ | ¥ CAT<10 | CAT210
’
Sometimes emergency 2-5 years, but death GOLD 4 <30
hospitzal admissions u=ually ssems “sudden”

P SYMPTOMS



Disease progression of Idiopathic pulmonary fibrosis

Onset of
Disease

Symptoms

Diagnosis

Disease Progression

Death

Onset of i

Sub-clinical Period

Pre-diagnosis Period

Post-diagnosis Period

6 yr

Long term limitations with intermittent serious episodes
= igh
&

3

Mostly heart and lung failure

|
] I I I

|
)

Yoo \/ T

L ."u_. IK
\ ¥a
|I I's
o Sometimaes emergency 2-5years, but death
hospital admissions  ~ uzua Iy seamis “sudden”
&3 ZHEH I A2hILD) YHTIEX|E 2023



Advanced chronic respiratory disease

Function
High } 1) high risk of mortality,
2) symptom burden
3) quality of life
Death
Low ¥
Weeks, months, years

Cancer



Advanced chronic respiratory disease

-

Physiological Disease Course
Impa'rment » Exacerbations .,
o Airflow limitation {irequency, severity)
(FEV,, spirometry) » Hospitalizations ‘
e Gas exchange e Progression (lung function
(PaO,, PaCO,) decline)

Comorbidities
Treatment response

e Lung mechanics
e Respiratory muscle functio/n

=

e
Symptoms and Functional Impact

Dyspnea (mMRC, CAT)
ﬂ- N‘
\\\\

Cough and other symptoms

Exercise capacity (6MWD)

Activities of daily living (ADL)

Quality of life

Psychological distress (anxiety, depression
Care dependency




2 !
Symptoms and Functional Impact
« Dyspnea (mMRC, CAT)

Symptoms and Functional impact Ak EE

o Peychological distress (anxiety, depression),/
« Care dependency X

1. Non-pharmacological 2. Pharmacological interventions
Interventions @ Opioids: consider for refractory
® @ Pulmonary rehabilitation dyspnoea (not routine use)
and graded exercise ® Corticosteroids: for steroid-responsive
— ® Breathing techniques conditions
— ® Handheld fan (cool air) ® Bronchodilators: if airflow obstruction
® Positioning and activity pacing ® Anxiolytics: for severe anxiety/panic
® Energy conservation @ Antitussives: for troublessone cough
Palliative
3. Respiratory support management 4. Psychosocial care
e Oxygen therapy for serious _—
(LTOT or ambulatory) respiratory s SYCHOIBICR SRR :
® Non-invasive ventilation 'll @ ‘ ® Anxiety and coping strategies
(selected patients) iness g — @ Family and caregiver support
® High-flow nasal cannula (ERS 2024) . ® Multidisciplinary care
(selected patients)
5. Advance care planning 6. Specialist palliative care

® Goals-of-care discussions

— ® Patient preferences and & ’ @&
S treatment limitations .‘

® Early and repeated discussions

® Comprehensive symptom assessment
® Coordination of care
® End-of-life support

ERJ 2024 63(6): 2400335



Disease course C e
— Prognostic uncertainty R

Prognostic uncertainty should not delay advance care planning
; rather, it should prompt it.

ACP is not a prognostic exercise,

but a preparatory process for uncertain future scenarios
> a justification for early and iterative conversations

Shift from prognosis-based to needs-based care

Practical alternative to End-stage definition

“Is this patient in the last 6-12 months of life?”

"Does this patient have unmet physical, psychological, social, or decisional needs?”

Eur Respir Rev 2024; 33: 240120



Disease Course

e Exacerbations

decline)

Needs-based Initiation of ACP from Prognosis-based’ 4 ..

Clinicians should ask:

Comorbidities
e Treatment response

4

“Does this patient have unmet physical, psychological, social, or decisional needs?”

Meeds-based criteria

Physical or emotional symptoms (e.g. poor symptom control,
breathlessness, pain, weight loss, cachexia)

Functional decline (e.g. increasing care dependency, low 6-min walk test or
gait speed, unable to meet ADLs)

Psychosocial (e.g. social needs, supportive counselling, spiritual or
existential concerns)

Decision support (e.q. ACP, hospice referral, care coordination)

Person with illness or informal caregiver request for palliative care

Informal caregiver distress or need for support
Other (e.q. ethical concerns)

Disease-based/health service utilisation criteria

Hospital use (eg. admission, frequency of admission, admission for
exacerbation)

Respiratory status (e.g. FEV, <30% pred, respiratory insufficiency,
GOLD stage 3-4)

Advanced respiratory therapies (e.g. invasive/noninvasive
ventilation, home oxygen use)

Disease progression (e.g. deteriorating lung function, heart failure,
low albumin, multimorbidity)

Prognaosis (eg. “surprise question” [70], life expectancy <6-
12 months)

Comorbidities (e.g. cancer, renal failure, diabetes)

New diagnosis (ILD specific)

End-stage care (e.g. terminal care, lack of treatment options)

Other (e.g. frailty)

Eur Respir Rev 2024; 33: 240120
Eur Respir ] 2023: 62: 2202014



Physcial impairment

— chronic respiratory failure

Ambulatory oxygen: why do COPD patients not
use their portable systems as prescribed?
A qualitative study

Perceived / Internalized Stigma

Shame - Embarrassment - Fear of judgment

\ 4

Stigma Coping Strategies

Social support - Reframing - Self-advocacy

\ 4

Acceptance and Identity Reconstruction
Accepting illness without defining oneself by it

\ 4

Normalization and Social Reintegration
Integrating respiratory support into everyday life

o VAR VRN

— - B

~~  Physiological
/ Impairment \

e Airflow limitation

I (FEV,, spirometry)
e Gas exchange
(PaO,, PaCO,)
e Lung mechanics /

e Respiratory muscle function

Arnold et al. BMC Pulmonary Medicine 2011, 11:9



Original Article trdd\ Physiological

Wit Mty B Impairment

[
Perception of Long-Term Oxygen Therapy So- 178 ST a a pes

200%-6184H0nllne) e Lung mechanics

for Chronic Lung Diseases May Affect Tubere Respir ls 202457:100-114 e
Poor Adherence in Korea

e Airflow limitation
(FEV,, spirometry)

o Gas exchange

‘ Unwanted attention p—

i 140

No need for oxygen s ——7 s

- Fear of persistent use T Il 150
| 30

Cost s

Fear that oxygen is harmful gg=> 20

Heaviness ——— 1.7
Low battery

73 1 Reasone for avoiding

' ' ' ' ' ' home OT (n=10)
0 10 20 30 40 50 mm Reasone for avoiding
0L portable OT (n=41)

Tuberc Respir Dis 2024;87:100-114



'The Limited Value of

Dementia-Specific Advance
Directives

Hastings Cent Rep. 2021 Mar;51(2):4-5.

by Rebecca Dresser

» Professor of Law, and Professor of Ethics in Medicine Washington Universijg

Palliative Care for Patients with Terminal Dementia* i]uH.Q_lx'l 7'[.15-. xﬁﬁ}oﬂ u:]%
7)Ao $Ate] il * M =8 A€l (Advance Care Planning))

BRI HAI/ X 17 A H 235, 2011 M AF I

J Korean Soc Bial Ther Psychiatry Vol 7. No 2. 201

BHARE|HES 39(3), 2017, 041-072
A EH 2Aofj= %ﬂ.ql}g YR 3= :Q»ﬂ Abejo) Health and Social Welfare Review

http://dx.doi.org/10.15709/howr.2019.39.3.41
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The Limited Value of

Dementia-Specific Advance

Directives

Hastings Cent Rep. 2021 Mar;51(2):4-5.

by Rebecca Dresser

 Professor of Law, and Professor of Ethics in Medicine Washington Univers

that advance directives are often made under
conditions of severe epistemic limitation.
Individuals without dementia routinely misjudge what
life with cognitive impairment will actually be like.
Many people adapt to conditions they previously
believed would be intolerable.

Preferences expressed in advance therefore may not
reflect what the person would choose if they had
accurate experiential knowledge.

From this perspective, advance directives about
dementia risk being based on fear, stigma, or false
assumptions, rather than informed understanding.
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The Limite

Dementia-
Directives

by Rebecca Dresser

* Professor of Law, anc

that advance directives

conditions of severe epm
Individuals without dem
life with cognitive impai
Many people adapt to ¢
believed would be intole
Preferences expressed ir
reflect what the person
accurate experiential k
From this perspective, a
dementia risk being bas;
assumptions, rather th

formation, describing symptoms associ-

ated with different stages of dementia
and the types of treatment issues that
can arise. But the directives focus almost
exclusively on the negatives. For exam-
ple, a widely publicized form lists only
the losses EI.I'IId impairments d‘nat occur. jivers
[t says nothing abourt the abilities that ,H o IES L7 77|
people retain, including the content- &3t a-+71|§ BT

ment, relationships, and even joy that N Abafst rxjof AbEfol Lire
people experience, particularly if they F1° 380 SHSEOS =
are living in settings respectful of their

A Z |:|- O|='6'I.|:I-
o |
needs and interests.” None of the direc- B E_F, AOU_#,, AL BAH QlAl0] AR

tives refer to supplementary educational %
materials, such as accounts by people
living with dementia or by their family X2 ®p 5= Aegor ol 7
and professional caregivers." =
= 9 e AL




Standard Model of ALS and Long-Term Ventilation
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Blood gas - O2 saturation 90.7
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Case5. F/67 Dyspnea

« TB destroyed lung £ 27| '—H O| A RHEH 4Fa Sl
(@) |=| =)
2 U3 3%!7‘._4—1— o S EHO| oo X2 HAl 2 Fh
AMAZSIE T A0 LT
PRED PRE-RX _BEST PRE-R¥ _%PRED
FYC Liters 2,94 0,73 25
FEY1 Liters 2.3l 0. 41 18
FEY1/FYC 4 T BE
FEFZE-"75% L/sec 2.5 0. 21 =
PEF L/sec 5,28 1.50 28
FIF L/sec 0.74
FET100% DeC B.11
MY L/min ohb

* Total distance walked in & minutes - 120(m)

Number of laps 2 (*60 meters) + Final partial lap 0 (meters)

* Minimal SpO2 during exercise - 86(%)

** Caturation(RA)24%-Home02 AHSA|2L 96%

Home Q2(2020.3.18) 0.5 / 1.5(NIVA]) (DS 2.25-)

**Iﬂﬂihgtfﬂ /BB EHEEEE DT 5B (s EMFy
W=7 2TeH Ho[&0eo AE EE
JTll_-ﬂ*w-l_l_ll. .-Jx EI:I

o ]
2 giolt XE A3k £

MIV (2019.5) > PSV(2025.5): IPEP13-EPAP4 RR 16 : MVSL/m Of2f

HAY (+FED 23 | e
Blood gas - Hb 10.0 g/dL
Blood gas - Hct 24 9%
Blood gas - pH 7.358

Blood gas - pCO2 70.9 mmHg
Blood gas - pO2 20.3 mmHg
Blood gas - Base excess,ECF 13.5 mmaol/L
Blood gas - Base excess 114 mmol/L
Blood gas - Bicarbonatestd 34.0 mmaol/L
Blood gas - Bicarbonate,act 39.0 mmaol/L
Blood gas - Total CO2 412 mmaol/L
Blood gas - O2 saturation 433 %%
Blood gas - 02 content T mmol/L
Blood gas - Anion gap. K 133 mmol;/L
lonized Ca, Blood gas 1.14 mmol;/L
lonized Ca,normalized 1.12 mmaol/L
Lactic acid, Blood gas 1.13 mmol;/L



Caseb. F/67 Dyspnea

End-Stage lung disease

QURE  HD  Dept

2026-06-04 15 PUL

2026-03-28 & PUL
2025-04-17 21 PUL
2024-04-14 & PUL . =
#2. TB destroyed lung
2024-02-07 3 PLIL #7. Rt Heart failure
-» PAH d/t Chronic lung disease (TE Destroyed lung)
2024-01-02 5 PLIL : Echo (2017.4.14-6.23) PAP »5353.6mmHg Lasix Jaldactone
PFT (2016.6.21) : 519 0.30 (2095 / 0.96(32%)
2023-06-25 11 PLIL AMASANCASRA/ANTICCE (MMM 2017.7.12)
ICS/LABA + Home 02, singular (FOSTer)
diuretic =F
2022-07-17 1 PUL 47kg (2017.4.28) 46kg(2017.6.23)45.1kg (2017.7.31)
2019-12-23  ° PuL ~insihgt() EQ/HHHTROE 0I5 HEI| SRS AL
O|Z7 25D Ho|M0jlo] K= ¥HE goLt AE YEE BTE (T
2018-11-11 5 PUL ;L:u }IILE#G';?;EHIEI%—L ng'é.g'ljw = & LF X = 4 =ETE (T
2019-04-28 44 PUL
2017-12-03 7 PUL EHRE2| Co2 retension 2 PAH d/t crhocni lung disease (TE destroyed lung) =
E 218t v/Q mismatch £ 215 S40|2F HAHE
2017-07-08 14 PUL Diuretics / Oxygen / anti platelet
-+ T4 8 Echo Y&}
2017-04-12 11 PUL CEEX(BE) - 2R ZUIH2E ST HE 28
SEE =H oAH7 Sle AEYHS A 2E
2016-12-19 19 PUL 2= H/u¥ 040 E2F = SlE.
du B2 4F
2016-09-10 10 PUL &7 ZE| - = HBAE S0 sl g4F.

2016-05-09 10 PUL



Case. F/67 Dyspnea

oA 2R}

2026-06-04
2026-03-28
2025-04-17
2024-04-14
2024-02-07
2024-01-02
2023-06-23
2022-07-17
2019-12-23
2019-11-11
2019-04-28
2017-12-03
2017-07-08
2017-04-12
2016-12-19
2016-09-10
2016-05-09

HD Dept
15 PLIL
6 PLIL
21 PUL
6 PLIL
3 PUL
5 PLIL
11 PLIL
17 PLL
9 PLIL
5 PUL
44 PLIL
7 PUL
14 PLIL
11 PLIL
19 PUL
10 PLIL
10 PUL

!

' Symptoms and Functional Impact Y

* Dyspnea (mMRC, CAT)

= Cough and cther symptoms
Q » Exercise capacity (6MWD)
* Activities of dally living (ADL)
o Quality of life

» Peychological distress (anety, depmmrg/
» Care dependency

—
B

B Comment
=*Insihgti+) =2/ EHEE2ZE s 4E7|sTEHEHET
CHETF SFOIH HOo40|20 Az HEE el AR = EEFE (BUHEN
W=ga HE)
** Caturation(RA)84%-HomeD2 AFEA|2L: 06%
NIV (2019.5) > PSV(2025.5): IPEP18-EPAP4 RR 16 : MVSL/m 0|4 & SEE.
Home ©2(2020.3.18) 0.5 / 1.5(MIVA])
= ABGA 7t E271EiM B=S| O LU VBGA 2 pH 0.08, CO2 15 AH0|.
MIVE Sr0 OFE O] LOL™ VBGA 7.33 79.2 35.7 63% > ABGA 7392 63 L2 FH
MIvV 810 XY = #ET VBGA 7.24 94.6 41.7 97% > ABGA 7.30 80 Li2|= F=F.
= 29| A E 2B E BE A 7|5 LA Tracheosotmy £ S5 NIV 28 &
H5 HRE LE T 6YdAy 2800 FHE = ool EET o|ALE HE(F °1°

Palliative Therapy

CWEFF EFCEH HolMo2H Az HEE HelL AE W= SEE (T
SO W20 25
== Caturation(RA)24%-HomeD2 AFEA|2L 96%
NIV (2019.5) > PSV - IPEP16-EPAPS)
** HomeOQ2(1.5L/m in: 2020.3.19)
* Jublia / 45kg (2022.5.17) g > 43.5kg(2022.10.21)

** headache § CO2 retension S22 &5 LE = IPAP/ERPAP 13/4 - 16 ->
(16/5 -8) = "“5*9_??1(202289)
== Z| 2 BipAP B THECE. CO2 retenison

cadm HF > BIPAPAE MED T e AUFTICH

** End stage lung diseaes O|X|TF L:O[7F 10, oo Y=tz =HE &
SlojM HEo|Zof ot BFE ChA| &2

I:IEl
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Social

support




Case. F/67 Dyspnea

o192} HD Dept
2026-06-04 15 PUL
2026-03-28 6 PUL
2025-04-17 21 PUL
2024-04-14 6 PUL
2024-02-07 3 PUL
2024-01-02 5 PUL
2023-06-25 11 PUL
2022-07-17 | 17 PUL
2019-12-23 9 PUL
2019-11-11 5 PUL
2019-04-28 44 PUL
2017-12-03 7 PUL
2017-07-08 14 PUL
2017-04-12 11 PUL
2016-12-19 19 PUL
2016-09-10 10 PUL
2016-05-09 10 PUL

B Comment
= EHRL/E SR

= OrZICES O|CF7|Si= &fE)

Disease Course

e Exacerbations

e Progression (lung function
decline)

« Comorbidities
e Treatment response

(frequency, severity)
T l I » Hospitalizations
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Advanced Care Plan

<Patient Values and
Preferences>
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Case. F/67 Dyspnea

AU

2026-06-04
2026-03-28
2025-04-17
2024-04-14
2024-02-07
2024-01-02
2023-06-23
2022-07-17
2019-12-23
2019-11-11
2019-04-28
2017-12-03
2017-07-08
2017-04-12
2016-12-19
2016-09-10
2016-05-09

HD Dept
15 PLIL
6 PLIL
21 PUL
6 PLIL
3 PUL
5 PLIL
11 PLIL
17 PLL
9 PLIL
5 PUL
44 PLIL
7 PUL
14 PLIL
11 PLIL
19 PUL
10 PLIL
10 PUL
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’ Physiological \
Impairment

o Airflow limitation

l (FEV,, spirometry)
e Gas exchange
(Pa0,, PaCO,)
e Lung mechanics /

® Respiratory muscle functio/n /

e




Take-Home Messages

1. Chronic Respiratory Failure # Terminal Disease

. é\ ph;ésiological condition arising from diverse diseases, not limited to pulmonary
Isorders.

2. Advanced Respiratory Disease Is Multidimensional

. Ph¥siological impairment, symptom burden, and disease trajectory are distinct
but interrelated dimensions—not necessarily present together.

3. Palliative Care Requires Respiratory Expertise

* Integrate disease-specific respiratory treatments with symptom relief and
mulfidisciplinary care.

4. ACP Should Be Needs-Based, Not Prognosis-Based

* Initiate ACP according to patients’ needs, values, and goals—not predicted
survival or proximity To death.



