—>+erioperative Pulmonary Rehabilitation

for Lung Cancer Surgery

Park, Hye Yun
Associate Professor
Division of Pulmonary and Critical Care Medicine

Samsung Medical Center, Seoul, South Korea



Perioperative Pulmonary
Rehabilitation

Comprehensive Rehabilitation




Percent of New Cases by Age Group: Lung and Bronchus Cancer
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Lung and bronchus cancer is most
frequently diagnosed among
people aged 65-74.

Median Age
At Diagnosis
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Healthy elderly patients (= 70 years) without COPD and ILD
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PPCs in COPD vs. non COPD

244 NSCLC pts undergoing curative surgery
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PPCs in COPD

413 male NSCLC pts undergoing curative surgery
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Overall survival %
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Median 5.1 yr f/u
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Airflow limitation and Emphysema needed to consider

for the surgery of Early-stage NSCLC.
I
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-------- - Moderate-to-severe AL-no emphysema ——— Moderate-to-severe Al —emphysema

Shin and Park et al. ERJ 2016; 48: 1743-1750



Physiologic evaluation

tients with lung cancer

Mldgorithm for Thoracotomy and
Major Anatomic Resection
{(Lobectomy or greater)

Positive high-risk
cardiac evaluation®

VO2Zmax
<10 ml/kg/min
Or =< 3595

ppoFEV1 or
ppolDLCO =30%

Positive low-risk

or Negative cardiac
evaluation

ppoFEVL or
ppoDLCO < 60%
AMND both >30%

ppoFEV1 and
ppoDLCO = 60%2

1\

VO2max
10-20 mifkg/min
Or 35%-75%

-

@
SCT <22m OR \
SWT < 400m

Stair climb or

Shuttle walk

Moderate
Risk

WVOZmax
=20 mil/kg/min
Or >75%

T~

=22m OR
=00

CHEST 2013; 143(5)(Suppl):e1665-e190S




626 Patients with curative lung cancer surgery (March 2016 — October 2018)
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Distribution of FEV1 % pred

matched smoking controls

N=446, matched with age, sex and smoking Hx (randomly recruited community control)
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Untreated COPD

N=221 LCA with ever smokers, 111 COPD vs. 110 non-COPD

m YES

Newly diagnosed ® No
COPD 93%

Lee et al. Journal of Thoracic Oncology 2014; 6



Two-week preoperative treatment with TIOT
(n=21, untreated COPD)

FEV, (L)

FVC (L)

P = 0,001

PreTx PostTx

Ll

E R

257

P= 0001

=
—

PreTx

PostTx
Kobayashi et al. Respirology 2009;14:675-79

[%=]

140 _

120 [

100 [

o

g0

40 [

20 [

[i]

FEV, (% pred)

F = 0,001 63%
56% a

3 patients

PreTx PostTx



LAMA +LABA

i

Glycopyrronium Aclidinium Aclidinium
Indacaterol Formoterol CEEES)
/ }
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Vilanterol Olodaterol

Fluficasone furoate /Vilanterol
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Smoking status
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COPD management in LCA

Change of FEV1 (L) M/65, RULobectomy

LAMA/ @
LABA

5 -
65%
154 51%
- Smoking
cessation
0.5 -
0 I I I I I I |

pre-op pre-op 3-mon 6-mon 9-mon 1 year 1.3 year



626 Patients with curative lung cancer surgery (March 2016 — October 2018)

FEV: (mL) FEV:, % pred
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Change of FEV1 (L)

M/65, RULobectomy
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The effect of bronchodilator

Patients with airflow obstruction (FEV,/FVC < 70% and FEV, < 80% pred and curative lung cancer surgery (Jan
2016 — December 2018) :156 without bronchodilator vs. 112 (42%) with bronchodilator
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Shin, Park et al, Sci Rep;2021;16;1-10




Patients with airflow obstruction (FEV,/FVC < 70% and FEV, < 80% pred and curative lung cancer surgery (Jan
2016 — December 2018) :156 without bronchodilator vs. 112 (42%) with bronchodilator
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To investigate the effect of perioperative fixed-dose dual bronchodilator therapy on

post-operative pulmonary function among mild-to-moderate COPD patients

undergoing lung cancer surgery

_ SILK
-2 (Study of the Inhaler effect on reducing

Lung function deterioration after Lung

Cancer su




Study Design

18-Week randomized, double blind, placebo-controlled, parallel-group study

Pre-screen
L

Placebo

UMEC/VI 62.5/25 pg (QD)

Screening/
Randomizatio
n

y 3

Post-op

I Pre-op I
3 weeks

©

18-week treatment period

r
204 Newly diagnosed COPD

patients randomised
— Aged 40+ years
— No dyspnea or mMRC Gr 0 or 1
— Post-bronchodilator FEV, %pred:
=>70% pred
— No history of inhaler use

Post-op
16 weeks

v

~\

(— Primary endpoint: trough FEV, at
Week 16
— Secondary endpoints includes: lung
function QoL, 6MWT

— Safet
L y




Respirology

Lobe-specific Variability in Postoperative Pulmonary Function in Lung Cancer Patients:
A Longitudinal Analysis and Comparison with Traditional Predictive Models

Right upper
lobectomy
(vs. right lower
lobectomy)

Thoracotomy
I (vs. VATS)

@ 2 weeks after surgery @ 3 months after surgery

“ FEV,

Low physical

activity
RML and RUL:

not reach their PPO-FEV1
by 2 weeks after surgery

Postoperative pulmonary function recovery varied significantly by resected lobe,
with most lobes showing better recovery than predicted postoperative (PPO) values.




Physiologic evaluation

tients with lung cancer

Mldgorithm for Thoracotomy and
Major Anatomic Resection
obectomy or greater
{ L } VO2Zmax
<10 ml/kg/min B —
Or < 35%
Positive high-risk
cardiac evaluation®
VO2max
ppoFEVI or 10-20 mil/kg/min Moderate
~ " | ppoDLCO <30% Or 35%.-75% — Risk
SCT =22m OR Vo2
SWT < 400 max
= auem >20 mi/kg/min
Or =75%
Positive low-risk
or Megative cardiac
EEamaﬁﬂn ppoFEV1 or Stair climb or
'/-P ppoDLCO < 60% Shuttle walk
AND both >30% \\)
=22m OR
=00

PF‘“FEV:-“a ppoFEV1 and
ppoDLCO% —L ppoDLCO > 60%°

CPET : Cardiopulmonary Exercise Testing , MH 2235l Z At CHEST 2013; 143(5)(Suppl):e166S—e190$
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Physiologic evaluation

tients with lung cancer

Mldgorithm for Thoracotomy and
Major Anatomic Resection
obectomy or greater
{ L } VO2Zmax
<10 ml/kg/min B —
Or < 35%
Positive high-risk
cardiac evaluation®
VO2max
> PRoFEV oF _ 10-20 mil/kg/min Moderate
Pp Or 35%-75% Risk
)

SCT =22m OR
6MWT SWT < 400m WOZmax
=20 mil/kg/min
Or =75%
Positive low-risk
or Megative cardiac
eEaluan’an PROFEVL or Stair climb or
'/"’ ppoDLCO < 60% Shuttle walk
AND both >30% \\)
=22m OR
6MWT >400m

ppoFEV1%

ppoDLCO%2

/ ppoFEV1 and
ppoDLCO = 60%2

CPET : Cardiopulmonary Exercise Testing , MH 2235l Z At CHEST 2013; 143(5)(Suppl):e166S—e190$
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Coordinated Approach to Cancer Patients’ Health for Lung Cancer

== CATCH LUNG-Cohort

’Health for Lung Cancer (CATCH — LUNG) cohort
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CATCH-Lung Cohort

Low risk groups which was defined as
ppoDLco and ppoFEV1 2 60%

(N = 298)

A 4

6MWT = 400 m
(N =277)

3.3%

A4

Moderate risk group which was defined as
ppoFEV1 or ppoDLco < 60% and
ppoFEV1 and ppoDLco = 30%

(N =118)

6MWT <400 m
(N=21)

A4

4.8%

6MWT 2400 m
(N =104)

8.7%

A4

6MWT <400 m
(N=14)

28.6%

Postoperative pulmonary complications

8.3%

Postoperative cardiopulmonary complications

9.5%

14.4%

42.9%




Age

Comorbidity

Lung function

Exercise Capacity

rated Assessment

LAMA +LABA

Umeclidinium
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Surgical
Option
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Perioperative Pulmonary
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=

= [
Length of hospital stay

Lung Cancer

Benzo, 2011 6.30(3.00) 9 11.00 (6.30) 8 —— e -4.70 (-9.30 to -0.10) 14
Pehlivan, 2011 5.40 (2.67) 30 9.66 (3.09) 30 —I—i -4.26 (-5.72t0-2.80) 23
Fang, 2013 11.80 (3.23) 22 14.9 (5.16) 22 —_—— -3.10 (-5.64 t0 -0.56) 20
Licker, 2016 10.14 (2.96) 74 9.62 (4.44) 77 | A 0.52 (-0.69 to 1.73) 24
Lai, 2017 6.90 (4.40) 30 10.70 (6.40) 30 —-—l— -3.80 (-6.58 t0 -1.02) 19
Pooled Effect: I°= 0% $ -2.86 (-5.40 t0 -0.33) 100
Postop. complication : : : '

-15.00 -7.50 0.00 7.50 15.00
Number of events / Total Favours Exercise Favours Control
Author, year Pre-op Exercise Control Relative Risk (95%: Cl) RR {95%Cl) Weight (%)
Lung Cancer

Benzo, 2011 379 /8 —_—r 0.53 (0.18 to 1.55) 12

Pehlivan, 2011 1/ 30 5/ 30 0.20 (0.02 to 1.61) 3

Fang, 2013 6/22 af22 —-—— 0.67 (0.29 to 1.56) 18

Licker, 2016 17 /74 33 /77 0.54 (0.33 to 0.88) 55

Lai, 2017 4/ 30 11/ 30 - 0.36 (0.13 to 1.01) 12

Pooled Effect: 12= 0% . . L 3 ) - 0.52 (0.36 to 0.74) 100

0.01 0.1 1 10 100

Br J Sports Med 2018

Favours Exercise Favours Control
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626 Patients with curative lung cancer surgery (March 2016 — October 2018)

FEV: (mL) FEV:, % pred
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626 Patients with curative lung cancer surgery (March 2016 — October 2018)

50 mMRC

2.0

Change since surgery
Change since surgery
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Before surgery

2 weeks after surgery

6 months after surgery

1 year after surgery

Cough frequency

Adjusted mean (SE)

Change from baselme (95% CI)*
Amount of phlegm

Adjusted mean (SE)

Change from baselme (95% CI)*
Chest tightness

Adjusted mean (SE)

Change from baselme (95% CI)*

OIIE activities [nited

Adjusted mean (SE)

Change from baselme (95% CI)*
Not confident leaving home

Adjusted mean (SE)

Change from baselme (95% CI)*
Sleep disturbance
Adjusted mean (SE)
Change from baseline (95% CI)*
Lack of energy

Adjusted mean (SE)

Change from baseline (95% CI)*

0.82 (0.05)
Reference

0.83 (0.05)
Reference

0.5 (0.05)
Reference

1.28 (0.06)
Reference

0.05(0.03)
Reference

0.08 (0.04)
Reference

0.96 (0.06)
Reference

1.49 (0.06)
Reference

2 (0.05)
1.18 (1.05, 1.31)

0.89 (0.05)
0.05 (-0.06, 0.16)

1.3 (0.05)
0.8 (0.68, 0.91)

2.85 (0.06)
1.57 (1.43,1.71)

0.64 (0.03)
0.59 (0.51, 0.68)

1.26 (0.04)
1.19(1.07, 1.3)

1.56 (0.07)
0.6 (0.4, 0.75)

2.5 (0.06)
1(0.87,1.14)

0.96 (0.06)
0.15 (0.01, 0.28)

0.77 (0.05)

-0.06 (-0.18, 0.05)

0.5 (0.05)

0.01 (-0.12, 0.11)

1.97 (0.06)
0.7 (0.55, 0.84)

0.16 (0.04)
0.12 (0.03, 0.21)

0.23 (0.05)
0.16 (0.04, 0.28)

0.86 (0.07)
0.1(-0.26, 0.06)

1.84 (0.06)
0.35 (0.21, 0.49)

0.68 (0.06)
-0.14 (-0.27, 0.00)

0.67 (0.05)
0.16 (-0.27, -0.04)

0.47 (0.05)
-0.04 (-0.15, 0.08)

1.79 (0.07)

0.52 (0.37, 0.66)

0.1 (0.04)
0.06 (-0.04, 0.15)

0.15 (0.05)
0.08 (-0.04, 0.2)

0.86 (0.07)
0.42 (-0.58, -0.25)

1.8 (0.06)
0.31 (0.17, 0.46)




Conclusions

In conclusion, our study demonstrated longitudinal
changes in pulmonary function and integrated PROs
in a large prospective cohort after lung cancer sur-
gery. Lung function and PROs improved over time, but
patients suffered from dyspnea and symptoms along with
sharply decreased lung function in the early postopera-
tive period, independent of the extent of surgery. Thus,
physicians are required to stay attentive regarding lun
Tunction decline and associated symptoms after surgery
and could provide proper information with emotional

support as their lung function and QOL are expected to

improve with time. Further studies are needed to estab-
lish intervention programs for these patients.
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Time by physical activity level
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Factors associated with failure of
cardiopulmonary function recovery after lung cancer surgery

i le S=o The CPF remarkably decreased at 2 weeks after
MOdIfymg factor 1' Ef ____ ' surgery, but it almost fully recovered to baseline level
EH ﬂx1I'QEI'ELI' —?Exl (=] at 6 months after surgery.

ﬂk-ll%%Ol §9_°|' = E_Tl_-.— However, among 419 patients, 24.1% and 17.7%

showed failure of CPF* recovery @it 6 months and 1
year after surgery, respectively.

Factors associated with failure of CPF recovery at 6 months

Baseline factors

Modlfymg factor

Difference from baseline to 2 weeks after surgery
N
C
e

( ? &,
Cardlovascular Decreased Decreased MVPA From baseline

Old age Male disease Thoracotom Dyspne 4 Step count 4 Dyspneaf FEV,% Persistent low MVPA*
Y a

* CPF recovery failure: decreased in 6MWD by more than 50 m from baseline to 6 months after surgery, "CPF, Cardiopulmonary function; *MVPA, moderate to vigorous physical activity




Prehabilitation

Surgery

Functional Recovery
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Figure 2:

Model of the effect of prehabilitation and ERAS on functional recovery.

ERAS: Enhanced Recovery After Surgery Protocol
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Research Trends

Previous study In this study

* Incentive spirometry

Respiratory |+ Breathing exercise
muscle (Diaphragmatic breathing, .
training Abdominal breathing, breathing, Abd

coughing technique,,,)

*  Upper- and lower-limb

Endurance <o (treadmill _ o
training serdse (Ereeemil *  Physical activit
ergometer,,) «  Self-exercise by /8
face-to-face instructiczgs
i:‘::lgntgh +  Weight machine
In-hospital Home-based
Supervised Vs. unsupervised

Intensive Lifestyle



Study Design

Period One Period Two
® -0 Post-OP 2wk Post-OP 6m
? . . Intervention
E . Pre-OP Post-OP 2wk Post-OP 6m
= E Inclusion Criteria:
Control group | .z + NSCLC
ntervention grou
~ N « Age: 18~75 yrs
preop  Post.OP 1m o O 6 Exclusion Criteria:
* Multiple cancer
* Neoadjuvant therapy
* Recurrent lung cancer
Enrollment Surgery Discharge Visit 1 Visit 2 Visit 3

- 4wk [+] + 4wk + 8wk + 24wk

Measurement
time point

Intervention g —

.I.



Study Design

Post-OP 6M

Pre-OP Post-OP 2W Post-OP 6M Pre-OP Post-OP 2W
[ @ @

Immediate
postoperative period

Preoperative period Postoperative period

* Intervention group (N=74)

2weeks 6months

Baseline
2 months 4 months

L SV FFAEF T EE

Surgery

Hoi2=S 717|2t app AHE W F

- Frequency: 5daysiveek - Frequency: 5daysiweek - Frequency: 5daysiveek

- Intensity: HRR 45~70% - Intensity: lower than HRpeak during BMWT - Intensity: HRR 45~70%

- Time: >30min, baseline MVPA+20min/day - Time: 30min* 2 rep. / 40min + 20 min - Time : 30min ~ 90min MVPA

- Type: walking+weight bearing exercise - Type: walking + breathing - Type: walking + weight bearing exercise
- Goal: MVPA time - Goal: Step counts + pattern - Goal: MVPA time

¢ Outcomes measurement point
grL Intervention using wearable and tele (weekly or biweekly)

& Face toface intervention

Park & Kong et al. JAMA Network Open 2024



Intervention Program Components

Table. Description of the content in the intervention for the experimental group

Before surgery Discharge ~ 3 weeks

(1~6weeks) after surgery ~ 2 months after surgery 6 months After surgery

Term

- Improvement of Cardiorespiratory - Symptom management

. function - Symptom Control - Symptom Control -Improvement of Cardiorespiraton
Aim . S -Improvement of Respiratory Function -Improvement of Respiratory Function P - P y
- Prevention of complications - . . function
. - Return to the Life - Return to the Life -
postoperative management -Muscle Strength Training
Frequency 5 times a week 5 times a week 5 times a week 5 times a week

Intervention - Cardiorespiratory Endurance
Exercise

Components - Respiratory & Strength Training

) - In hospital education
Counselmg - Face to face & Tele counseling - Tele counseling - Face to face & Tele counseling Tele counseling
- Face to face counseling

Initial test Middle test Pogst test
- PFT - PFT - PFT
- Physical activity - Physical activity - Physical activity
- Cardiorespiratory function - Cardiorespiratory function - Cardiorespiratory function

- Symptom & pain - Symptom & pain Symptom & pain



Preoperative exercise
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Algorithm for setting exercise intensity levels adjusted for

comorbidity and cardiac risk

Exercise experience

(No)
Comorbidity or
Cadiac risk (Y) Dl
Stage 1 Stage 2
LM M

(45~55%HRR) (50~60%HRR)

* Exercise experience (Y, N): IPAQ-7 MVPA 2150 min/week & Fitbit: MVPA 230 min/day HRmax =220 - age or HRmax of GXT test

Exercise experience
(Yes)

N\

Comorbidity or

Cading ik 1Y) sl

MV \
(55~65%HRR) (60-70%HRR)

O A =t

- Svess Fna Repot

L o =

Tebedar Summayy
 KMYEONSON
o
nes

e B ST
Rl 155 06300

(160-82)0.7+82=136
(160-82)"08+82=144

**Comorbidity (Y, N): Diabetes, hypertension, lung disease (COPD), arthritis

***Cardiac risk (Y, N): Arrhythmia, beta blocker, ST-level depress >1 mm during cardiopulmonary exercise test (CPET),

Hypertension (DBP >100) during CPET at baseline

(4]}
3]

=

W Sued Cod]
04 ¢

Stop ereese o 0941

RECOVERY 0100

S eV BE O WEO e O R0 Paeit

%HRR(Target heat rate)

= (HRmax - HRrest) x Exercise Intensity %

+ HRrest




2% 3715 XotE U m2
Preoperative-intervention (from diagnosis until surgery)

* Phase I:

FITT- VP

- Frequency: 5days/wk

- Intensity: HRR 45~70% (GXT — Based)

- Time: baseline activity time(>30min)

- Type: walking + weight-bearing exercise
- volume: activity time &t steps
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Pre-OP

Post-OP 2W

Post-OP 6M
@

Preoperative period

Baseline

4

L g &

Immediate

2weeks

4

§ &

postoperative period

2 mo iths

Study Design

Pre-OP Post-OP 2W Post-OP 6M

Postoperative period

* Intervention group (N=74)

6months

4 months

§&&§§

- Frequency: 5daysiweek

- Intensity: HRR 45~70%

- Time: >30min, baseline MVPA+20min/day
- Type: walking+weight bearing exercise

- Goal: MVPA time

- Frequency: 5daysiwveek

- Intensity: lower than HRpeak during 6MWT
- Time: 30min* 2 rep. / 40min + 20 min

- Type: walking + breathing

- Goal: Step counts + pattern

- Frequency: 5daysiweek

- Intensity: HRR 45~70%

- Time : 30min ~ 90min MVPA

- Type: walking + weight bearing exercise
- Goal: MVPA time

¢ Outcomes measurement point

G?.i‘f" Intervention using wearable and tele (weekly or biweekly)

‘5 Face to face intervention

Park & Kong et al. JAMA Network Open 2024



Intervention Program Components

Table. Description of the content in the intervention for the experimental group

Before surgery Discharge ~ 3 weeks
~ 6 months After surge
Term (1~6weeks) after surgery 2 months after surgery gery
- Improvemenft of _Card|oresp|ratory - Symptom Control - Symptom Control - Symptom management
. unction . . . . -Improvement of Cardiorespiratory
Aim ~ Prevention of complications - -Improvement of Respiratory Function -Improvement of Respiratory Function function
. P - Return to the Life - Return to the Life -
postoperative management -Muscle Strength Training
Frequency 5 times a week 5 times a week 5 times a week 5 times a week
. - Cardiorespiratory Endurance - Symptom Control - Symptom Control
Intervention pExercIiZe - Walking & Respiratory (inspirometer) - Walking & Respiratory (inspirometer)
components ) . - muscle training muscle training
P Respiratory & Strength Training - (option) Nutrition Counseling - (option) Nutrition Counseling

- In hospital education
Counseling - Face to face & Tele counseling - Tele counseling - Face to face & Tele counseling Tele counseling
- Face to face counseling

Initial test Middle test Pogst test
- PFT - PFT - PFT
- Physical activity - Physical activity - Physical activity
- Cardiorespiratory function - Cardiorespiratory function - Cardiorespiratory function

- Symptom & pain - Symptom & pain Symptom & pain



FITT — VP: 1month after surgery

6MWT before dlscharge

Breathing exercise




6MWI to adjust exercise intensity

+  Preoperative exercise capacity (preop PFT, GXT, exercise habit & Sx), comorbidities
Check + Postoperative status (V/S, complications, pain & exercise)
*+ C/Tremoval & CXR

6MWT

6MWT with exercise physiotherapists and nurses and check HR & SPO,, during after 6MWT

. . Education based on the results: exercise intensity, type of exercise & deep breathin
Education ¥ P P g

- Pain control medication, comorbidities

T T

Level A 6MWT HR, SPO2 Tube removal & planned to discharge

‘
HI

Level B 6MWT + ECG monitoring HR, SPO2, ECG Pulmonary/CV complications



I o torerative

SESWE IS 3ES Y T2
(from discharge until 2 months after surgery)

Same intensity

° Phase ": Longer duration

€ Function <3 METs: Trep. X 15min X 3~4 rep.
€ Function 3-5 METs: Trep. X 30min X 2~3 rep.

FITT-VP

- Frequency: 5days/wk

- Intensity: lower than HR ., during 6SMWT or 140 of HR

- Time: 1time <60min walking (30min* 2 rep. / 40min + 20 min)
- Type: walking + breathing

- Volume: Steps & activity time - Activity time & Daily steps

- 5 days per week
- Goal setting & Edit goal (achievement rate_70%, 30%)



Perioperative pulmonary rehabilitation

Considerations

10 Mt

1. Safety & Effectiveness

- Control exercise intensity 174 714

2. Goal Setting & Edit Goal

- Achievement Rate > 70% - Goal change 2 guEEAE s o iz
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Immediately post-operative exercise
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Intervention Program Components

Table. Description of the content in the intervention for the experimental group

Before surgery Discharge ~ 3 weeks
Term (1~6weeks) after surgery 2 months after surgery 6 months After surgery
- Improvement of _Card|oresp|ratory - Symptom Control - Symptom Control - Symptom management
. function . . . . -Improvement of Cardiorespiratory
Aim . _— -Improvement of Respiratory Function -Improvement of Respiratory Function -
- Prevention of complications - . . function
. - Return to the Life - Return to the Life -
postoperative management -Muscle Strength Training
Frequency 5 times a week 5 times a week 5 times a week 5 times a week
. - Cardiorespiratory Endurance - Symptom Control - Symptom Control - Symptom Control
Intervention pExercIiZe - Walking & Respiratory (inspirometer) - Walking & Respiratory (inspirometer) -Cardiorespiratory endurance Exercise
components ) . - muscle training muscle training - Muscle Strength Training
P Respiratory & Strength Training - (option) Nutrition Counseling - (option) Nutrition Counseling -(option) Nutrition Counseling

) - In hospital education
Counselmg - Face to face & Tele counseling - Tele counseling - Face to face & Tele counseling Tele counseling
- Face to face counseling

Initial test Middle test Pogst test
- PFT - PFT - PFT
- Physical activity - Physical activity - Physical activity
- Cardiorespiratory function - Cardiorespiratory function - Cardiorespiratory function

- Symptom & pain - Symptom & pain Symptom & pain



_Postoperat-ve_
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* Phase llI:

FITT- VP (from 2months until 6 months)

- Frequency: 5days/week

- Intensity: baseline level

- Time: 30min ~ 60min or 90min MVPA
- Type: walking + weight-bearing exercise
- Volume: Steps & activity time

|
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Post-operative (~ 6 months) Exercise

FITT — VP: ~ 6 months after surgery Exercise intensity to prior to surgery
- Frequency: 5 days per week

- Intensity: HRR 45~70% (intensity before surgery)
- Time: MVPA 30 min ~ 60 min or 90min at once

- Type: walking + weight-bearing exercise

- Volume : daily steps & MVPA time

- Progression : additional 20~50% step & activity time

- Activity time & Daily steps
- & days per week
- Goal setting & edit goal (achievement rate_70%, 30%)
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Intervention Program Components

Phase | Phase II Phase IIT
Goal achievement MVPA Steps/day Steps/day MVPA
Yes Increase +10-30 min + 1000-3.000 + 1000-3,000 +10-30min (<90
(-70%) (1 day=30 min) steps/day steps/day min/day)
(1]
Maintain o
(30~70%) Mamtam
N . 0 30m
(qo?)/) Decreas ~ 10-30 min = 1.000-3.000 - 1.000-3.000 10 UOmm
<30% ecrease (1 day=30 min steps/dav stens/day .
p p
- . . day=30 min)

Goal achievement; time achieve days/5 days * 100%




Wearable Device-Based Intervention

Integration of perioperative exercise interventions using wearable devices improved daily
steps and dyspnea at 6 months after lung cancer surgery compared with usual care.

1 @ Control
Dally Steps Dyspnea M Intervention
14000+ 40 ~
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@ o 304
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E g 204 };
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S 80001 e }{
= o 10+
£ p
6000 o
S  0-
4000 . . . . . . ; T T T T T T 1
0 1 2 3 4 5 6 0 1 2 3 4 5 b
Time after surgery, mo Time after surgery, mo

Park & Kong et al. JAMA Network Open 2024



15000

10000

W

ly steps

Agerage dal

5000

Seasonality of Physical Activity

LCA patients before lung cancer surgery

11438

mmmmm

Over 3000 wowm Uner 8000  =——Average

80%

50%

40%

20%

0%

Proportion



Change of Daily Steps By
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daCtors to consider Integrated assessment:

for surgery age, comorbidity, PFT, PA

omprehensive Adjusted exercise program

S with symptoms management
Rehabilitation at each time points
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Lobe-Specific Variability in Postoperative Pulmonary
Function in Lung Cancer Patients: A Longitudinal Analysis
and Comparison With Traditional Predictive Models
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Change since surgery

Change since surgery
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(A) FVC, mL (B) FVC, % predicted
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Reference Guide to

cise volume & goal

. A.LSODO
* Exercise volume 17000

- 10 min walk = 1000 steps 16000
« 6MWT (6MWD) 13000
- exercise intensity (%) X ([6MWD/6] X time) e
Ex) 6MWD = 300 meter walk _ ;E’:)ZO
-300 m/ 6 = 50 m/min 2 |so00
- 50 m/min X 30min = 1500 m & | 7000
- 60% speed = 900 m walk during 30 min o000
But, individual walking patterns and speed should be considered. izzz

At least 15,000

At least 6,000 daily steps in stepsiweek in

moderate-to-vigorous moderate-to-
physical activity wigorous physical
activity, e.g., 3,000

l daily steps in

‘ 'I moderate-to-
vigorous physical

activity most days
of the week

Boys

6-11
years i

Girls

6-11
years
Adolescents
Pre- 12-19 years
school
children i
4-6 Adults
years 20-65 years
Healthy
older
adults
65+ years
Arrows Individuals
indicate Iivf-;lg
wit
that . disability
higher is and/or
even chronic
better illness

Additional benefits can come from adding in vigorous. intensity activity

Figure 1 Stepsfday scale schematic linked to time spent in MVPA.

Tudor-Locke, C., et al. (2011). "How many steps/day are enough? For adults." Int J Behav Nutr Phys Act 8: 79.




FITT RECOMMENDATIONS FOR INDIVIDUALS WITH ASTHMA

Aerobic Resistance Flexibility

Frequency 3-5d - wk™! 2-3d-wk! =2-3d-wk!
with daily being
most effective

Intensity Begin with moderate Strength: 60%— Stretch to

intensity (40%-59% 70% of 1-RM for the point of
HRR or VO,R). If well  beginners; =80% feeling tight-

tolerated, progress to  for experienced ness or slight
60%—70% HRR or weight trainers discomfort.
VOR after 1 mo. Endurance: <50%
of 1-RM
Time Progressively Strength: 2—4 sets, 10-30 s hold
increase to at least 8-12 repetitions for static
30-40 min - d~ L. Gl stretching;
sets. 15-20 2—4 repetitions
repetitions of each exercise
Type Aerobic activities using  Weight machines,  Static,
large muscle groups free weight, or dynamic, and/
such as walking, body weight or PNF
running, cycling, swim-  exercises stretching

ming, or pool exercises

1-RM, one repetition maximum; HRR, heart rate reserve; PNF, proprioceptive neuromuscular
facilitation; VO2R, oxygen uptake reserve.

AMERICAN COLLEGE
of SPORTS

ol MEDICINE
* f www.acsm.org
P



Exercise Recommendation

h COPD Patients

FITT RECOMMENDATIONS FOR INDIVIDUALS WITH CHRONIC
OBSTRUCTIVE PULMONARY DISEASE (76,77,86,106,117)

Aerobic

Frequency Atleast3-5d-wk!

Intensity Moderate-to-vigorous
intensity (50%-80%
peak work rate or 46
on the Borg CR10

Scale)

20-60 min - d ! at
moderate-to-high
intensities as
tolerated. If the 20- to
60-min durations
are not achievable,
accumulate

=20 min of exercise
interspersed with
intermittent exercise
rest periods of lower
intensity work or rest.

Common aerobic
modes including
walking (free or
treadmill), stationary
cycling, and upper
body ergometry

Time

Type

1-RM, one repetition maximum; PNF, proprioceptive neuromuscular facilitation.

Resistance
2-3d-wk!

Strength: 60%—70%
of 1-RM for beginners;
=80% for experi-
enced weight trainers
Endurance: <50%
of 1-RM

Strength: 2—4 sets,
8-12 repetitions

Endurance: =2 sets,
15-20 repetitions

Weight machines,
free weight, or body
weight exercises

Flexibility

=2-3d-wk!
with daily being
most effective
Stretch to the
point of feeling
tightness

or slight
discomfort.

10-30 s hold
for static
stretching;
2-4
repetitions of
each exercise

Static,
dynamic,
and/or PNF
stretching

AMERICAN COLLEGE
¢ of SPORTS MEDICINE,
o b o, WWW.acsm.org



Maintenance Exercise Program

"'\. S

PREDISPOSING | | ENABLING | | REINFORCING
' FACTORS | FACTORS \ 'FACTORS

" N - e s 6
* EXTERNAL TRIGGERS *SKILLS "EL‘.'L'.‘.I#.L SUPPORT

(e.g. sight of exercise facility)

* SUFFICIENT HEALTH AND = FEEDBACK ON PROGRESS
* COGNITIVE FACTORS PHYSICAL ABILITY

(knowledge, attitudes, * EXTERNAL REWARDS

Symptom SEILE. awareness) * OPPORTUNITIES

Ve '1 (time, facility, equipment)  *INTERNAL REWARDS
* INTERNAL TRIGGERS (satisfaction enjoyment,
{e.g. experience of symptoms *LACK OF HURRY, STRESS  good health)

~ PHYSICAL

ACTIVITY

|.

Precede- proceed Model




« Surgical Interventions

— Lung Surgery
» The risk of postoperative complications from lung resection
appears to be increased in patients with decreased predicted

postoperative pulmonary function (FEV, or DLco <

30~40% predicted).



Smoking = Chronic inflammation
- Repeated injury and repair, stimulating cell turnover and potential genetic errors

- Lung cancer

Impaired mucocillarly clearance in COPD - carcionogens from the smoke in the

mucous blanket to have longe

Recurrent
infections

([

Chronic
inflammation

=

immunity

Tobacco Exposure in a

e at these sites

“Nulnerable Individual”

Genetic
predisposition

Altered %

S

Oxidative
stress

Stacy et al. AJRCCM 2011,183:1138-46



Possible Mechanisms

Smoking = Chronic inflammation

- Repeated injury and repair, stimulating cell turnover and potential genetic errors
-> Lung cancer

Impaired mucocillarly clearance in COPD - carcionogens from the smoke in the
mucous blanket to have longer exposure time at these sites

1. Patients with emphysema may have increased susceptibility to smoking-related
biological damage, including damage to the DNA, which ultimately determines the
aggressiveness of the tumor cells

2. tumor progression is enhanced in emphysematous lungs where
matrixmetalloproteinases are rich

COPD and lung cancer

C‘lnnu-’\ N DY FEL R PR R A PR [ ICAAA'I-APA

Stacy et al. AJRCCM 2011,183:1138-46



Assessment of concomitant chronic diseases
The presence of COPD may actually increase the risk for other diseases;
this is particularly striking for COPD and lung cancer.

Up to 5-fold higher risk of lung cancer than smokers
without COPD

COPD PE— Lung cancer

6-fold increased prevalence in COPD than matched smokers
in newly diagnosed lung cancer cases

Tockman et al. Ann Intern Med 1987; 106: 512-518.
Young et al.Eur Respir J 2009; 34: 380-386.
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Perioperative pulmonary rehabilitation

Considerations

1. Safety & Effectiveness

- Control exercise intensity

2. Adverse events

Severe breathing difficulties

Severe pain
HR elevation
Fever >38°C

3. Goal Setting & Edit Goal

- Achievement Rate > 70% - Goal change

- Achievement Rate < 30% -> Barriers check

© o

%{ Abd, =ha|7| Ei= 5H0| S Staf FHAILER? Fitbit

®
L3

00:00 42:26
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http://endic.naver.com/enkrEntry.nhn?entryId=8d8bd36766ad4bf39854f7cce1289d20

Rehabilitation programing Considerations
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