Practical Guide
for Exercise Prescription
in patients treated for Lung cancer
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» Practical guide (t=LC{2|0|X|OF AaX™ O|HAEL E2|l& ASZE..)

> Exercise prescriptions
»Qutpatients > Inpatients - Outpatients
»>Pre-operation = peri-operation > long-term F/U
»Stage
»>Severity

» Lung cancer with or without other conditions (COPD etc)



Educational components of pulmonary rehabilitation

Anatomy and physiology of the lung

Pathophysiology of lung disease

Airway management

Breathing training strategies

Energy conservation and work simplification techniques

Medications

Self-management skills

Benefits of exercise and safety guidelines

Oxygen therapy

Environmental irritant avoidance

Respiratory and chest therapy techniques

Symptom management

Psychological factors, coping, anxiety, panic control

Stress management

End of life planning

Smoking cessation

Travel/leisure/sexuality

Nutrition
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Pulmonary Rehabilitation

73% of men and 53% of women with newly
diagnosed lung cancer had clinically significant
chronic obstructive pulmonary disease (COPD)

Chronic Obstructive Pulmonary Disease (COPD)

g
[
— 3 . ogs
@ a\ 2 /A . Chronic Bronchitis
4 & ﬂ Cancer ~_ E’ N
lms < \ E e \\\ :
> LT 5 i R . excess mucus
. : ’, ] ) . i \ 5 \
N S v \
) S ; )
» 4 “ t

713% 93%

Emphysema

Healthy Alveolar membranes
[ break down
€%
£ 'l
(X 3 L

Chest 129, 1305-1312 (2006).




oi=24 Hi X O HIAHEH ©
|_:| aE‘ = 'I'-g- no 2o =2
AFTE A9 574 &F, XN 2018
%
100
oA 17.7
80
e 50.8
60
40 HHSIH 4 4
I 25 X - H|2X|2] @25 3.8
20
0
0-14M| 15-34M| 35-64A) 65A| O] 4
(0.4%)* (3.8%)* (48.4%)* (47.4%)*
* TA| QX = 013 AUBiX|: 28




100

80

60

40

20

'93-'95
'96-"00
m'01-'05
m'06-"10
m'14-"18

=3
[l =

43.8
47.3
58.0
68.4
77.0
33.2

'93-'g5LA CHH| “1

100.0
100.0
5.5

1 L q .__'-I:.llJ\_-j';.f,- J;l!l.ln

'93-'95

o

125
136
166
203
32.4
199

] _|r.
=al L

'96-'00

CHE

56.2
58.8
66.9
738
74.3
18.1

= '01-'05

m'06-'10

11.8
14.1
20.5
28.3
37.0
25.2

H

o
rx

59.2
69.3
81.0
92.0
94.4

352

m'14-"18

HZ

10.6
8.7
8.4
8.5
12.6
2.0

10.1

rx
Lal

642
67.0
737
78.6
841
19.9




XL K B2AZ1E 25

| -

2

1

Tt

(X &)
1 E)

lHo o =
LHo ORI O LHO
OH 20 ¢4 OF
jo[n B4 <1 Al
10 O oF M4

oK K o mr
z Klo g -lo
&0 ni0 T <4
LH jol LHO <
~ g ~ OF

{ol

i
<+

ANE2EFcT=R






FITT

(Frequency, Intensity, time, type)
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60 outpatient Rehab

ORIGINAL ARTICLE ‘

Physical Rehabilitation for Older Patients

C . 349 Underwent randomization
Hospitalized for Heart Failure

Dalane W. Kitzman, M.D., David J. Whellan, M.D., M.H.S., Pamela Duncan, P.T., Ph.D,,
Amy M. Pastva, P.T., Ph.D., Robert . Mentz, M.D., Gordon R. Reeves, M.D., M.P.T.,

Shelby D. Reed, Ph.D., Mark A. Espeland, Ph.D., LeighAnn Hewston, D.P.T., M.Ed.,

M. Benjamin Nelson, M.S., Haiying Chen, Ph.D., Bharathi Upadhya, M.D.,
and Christopher M. O’ Connor, M.D. l

175 Were assigned to the rehabilitation
intervention group

|

174 Were assigned to the
control group

12 Died

14 Were lost to follow-up and were not
included in the analysis of the
primary outcome

& Died
13 Were lost to follow-up and were not
included in the analysis of the
primary cutcome

l
REHAB'HF 149 Were included in the analysis of the

STRONG BODY - STRONG HEART primary cutcome

l

155 Were included in the analysis of the
primary ocutcome
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acute decompensated HF regardless of e]ectlon fractlon

Level 1 Level 2 Level 3 Level 4
Strength: Rise from chair Unable At least once Stimesin>15 | Stimesins15
SPPR without hand support but <60 sec. Sec.
Ralance: Standin Unable with feet | With feet together for | Unsupportedand | On 1leg for 10
| J together for 10 sec. 10 sec. reach forward 10 in. Sec.
Endpram:e: Continuous <2 minutes 2 2 but < 10 minutes y 1U.bUt 2 20 minutes
walking <20 minutes
6MWT
Mobility: Gait speed <0.4 m/sec. >04buts06m/sec | >06butsimisec. | >1misec.

Reprinted from American Heart Journal, Vol 185/0, Gordon R. Reeves, David J. Whellan, Pamela Duncan, Christopher M.
O'Connor, Amy M. Pastva, Joel D. Eggebeen, Leigh Ann Hewston, Timothy M. Morgan, Shelby D. Reed, W. Jack Rejesk,
Robert J. Mentz, Paul B. Rosenberg, and Dalane W. Kitzman, Rehabilitation Therapy in Older Acute Heart Failure
Patients (REHAB-HF ) trial: Design and rationale, pp.130-139, ©2017 with permission from Elsevier.
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<Inpatient Rehab -
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MIP/MEP, PCF

- Grip strength

« Muscle mass
- Dyspnea(mMRC), CAT, CFS, 2sXI4d e 5 (X7} A&

1 MMRC (modified Medical Research Council)
CAT (COPD Assessment Test),
CFES (Clinical Frailty Scale)




PR Setting + Aerobic exercise

+ Resistance exercise
+ Flexibility exercise

Lung expansion Assisted coughing

airway cleanrance techniques * |Energy conservation

Breathing retraining Pain management

Incentive spirometry * een %

IMT + PEP / Bed mobility

Posture Transfer methods

Splinting Venous thrombosis prevention

Short-duration(2-4 weeks) preoperative pulmonary rehabilitation ?
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(Y= A]) Respiratory Care

 Incentive spirometry training
> 28 ™Mol|F7| (7| = =8 1500 ml)

Respir Care 2007;52(6)720-726 / Asian Cardiovasc Thorac Ann. 2005 Dec;13(4):311-5. / Ann Rehabil Med 2015;39(3):366-373

« IMT/PEP
» Coughing = Splint cough

« Acapella / =8 Ll =7]...
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http://www.ncbi.nlm.nih.gov.eproxy.pusan.ac.kr/pubmed/16304216

« Nasal O,
 PCIA

* Chest tube
e J-P drain

* Airway clearance techniques
* Breathing re-training
» Early ward ambulation




Mobilization

- Day 0 : Sit (out of bed)

- Day 1 : Start ambulation (chest tube~!)

Mxte| A8k F2 AMEeIUC...

- Day 2 : Gradual progression of ambulation distances
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Lung Ca PR (Pulmonrary Rehabilitation)

Post- Advanced

Operation Lung
(0]B) cancer

Pre- Peri-

Operation || Operation




REVIEW

Curr Opin Anesthesiol 2019, 52:23-28

o) Preoperative rehabilitation for thoracic surgery

Richard Templeton and Donna Greenhalgh

Table 2. Prehabilitation components covered in surgery school

Smoking cessation and alcohol reduction

Activity and muscle fraining

Chest training

Nutrition

Oral hygiene

Reinforcing advice given throughout referral pathways
Patients advised to increase baseline physical activity by 20-30min a day

Physiotherapist teaches group breathing exercises and incentive spirometry technique. Al
attendees provided with incentive spirometer fo take home

Advised on importance of avoiding excessive weight loss and malnutrition. Input from dieticians.
Signposted to further resources for advice

Patients advised on importance of good oral hygiene before and after surgery



Pre-operative Education

« Pharmacological optimization (COPD) --> L{1}0f|Aq...

« Smoking cessation (MO0{ & 40[4) --> F7}7
- Interact Cardiovasc Thorac Surg 2012;14:320-3.

» Training in lung expansion --> £2|7}AA

» Training of secretion clearance technics including deep breathing, ince
ntive spirometry and assisted coughing

+ Physical performance evaluation & self training
+ muscle mass & protein intake



PFT + MIP/MEP, PCF

CardioPulmonary Exercise Test (CPET) > =%

6 Minute Walk Test

Grip strength

Muscle mass

Dyspnea(mMRC), CAT, CFS, 2sXZE S (X7 4 &)
Balance (one leg standing or SPPB balance part)

QFALE] (IS > THHT M#{2 7|7|, Ca+VitD)

MMRC (modified Medical Research Council)
CAT (COPD Assessment Test),
CFES (Clinical Frailty Scale)



Pre-operative Rehabilitation

« FEV1
— 2L O| Y, pred 80% O|& > =71 AA} Q0| M EXN =
— FEV1 15L O|& > 7t ZAAL 90| HEEXN=
— FEV10| MAESIMEt: = s S22t te= 7HEY H A Qe 42 DLCO &4

« DLCO (diffusing capacity of the lung for carbon monoxide)

 FEV1 EE= DLCO pred 80% 0|0t AL =71 AAI EQ

Am J Respir Crit Care Med 1999;159(5 Pt 1):1450-6.
J Thorac Cardiovasc Surg 1994;108:595.
J Thorac Cardiovasc Surg 1988;96:894-900



Pre-operative Rehabilitation

 Predictive postoperative lung function values (ppo)

+ %ppo-FEV1 40% 0|0t EE= %ppo-DLCO 40% 0|3t
> 02RO 2 CPET A

* %ppo-FEV1 30% O|2F EE= %ppo-DLCO 40% O] 2t
SADYHZOR HLaH K2 Al

Chest 1995;108:341-8
Am Rev Respir Dis 1989;139:902-10



Pre-operative Rehabilitation

« VO, max < 10 mL/kg/min
> XN L LR HiraX X2 A

VO, max < 15 mL/kg/min
%ppo-FEV1 40% 0|89t EE = %ppo-DLCO 40% O| 2t
SADNQUTOE HLaH K2 Al

. 15 TS R S27ts B2

Ann Thorac Surg 1988;46:549-52
Am J Respir Crit Care Med 1995;151: 1472-80.
Chest 1989;95:267-73



Chest, 2013, 143.5: €166S-e190S

Algorithm for Thoracotomy and
ajor Anatomic Resection
(Lobectomy or greater)

VO2max
<10 mi/kg/min | se——
Or < 35%
Positive high-risk
cardiac evaluation® \
VO2manx : TG
ppoFEV1 or 10-20 mi/kg/min | —y Moderate
/’ ppoDLCO <30% \" Or 35%-75% Risk .
6MWT <300-500m || bl VO2max
>20 mi/kg/min
Or >75%
Positive low-risk
or Ngg:iu\;eﬁg;rdiac ppoFEV1 or
’/P ppolLCO < 60%
AND both >30% S
>22m OR
>400m

) [ (Gt ssoom T
ppoDLCO > 60%




A H L_ - B
= Ejl'Bol_l' e

pPpo-FEV1%< 30%

or ppo-FEV1% x ppo-DLCO%< 1650%
or VO,max< 10ml/kg/min

408 0|4 FMLR2E HF/ F53| /25
60-80% VO, max

17 4% B7H5 B 20|M 10H0| $52 Al# (5%)
AHO|M 2F SHHS 0| MZICE 4/10 (40%) 15/44 (34.1%)

Life Sci J 2013;10(4):1943-1948



CPET Case 1: M/68 ,

CC: Exertional dyspnea
« (T chest:

— Lobulated nodule(1.4cm) at left lower lobe posterior basal
segment.
-- with persistent enhancement
--> DDx.)
1) early lung cancer
2) organizing pneumonia

 PFT : normal
« Cardiac echo : Normal LV systolic function
« ECG:NSR

« Refer for the Preoperative CPET
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Pusan National University Hospital

Exercise Testing Rest Warm-up LT RC Peak Pred %Pred Recov+2min
(hh:mm:ss) - —- 00:10:00 00:11:45 00:13:30 - — 00:02:00
Power (\Watt) - - 40 40 55 137 40 27
RPM (1/min === - 12 12 14 == e -
Metabolic Response Rest Warm-up IL_T RC Peak Pred “%Pred |[Hansen]
VO2 (mlmin) - - 1188 1432 1633 1721 95
VO2/Kg (ml/min/Kg) --- -—- 17.87 21.54 24.56 25.88 95
METS (—) - - 5.1 6.2 7.0 7.4 25
R (—- - - 0.91 1.00 1.19 - --
Rest Warm-up |LT RC Peak Pred Y%Pred
VE (I/min) —- - 40.9 53.9 78.0 103.6 75
BR (%) -- -—- 60 47 24 30.00 80
VT () —- - 1.583 1.745 1.999 —- -
Rf (b/min) -- - 25.8 30.9 39.0 50.0 78
Rest Warm-up LT RC Peak Pred %Pred
HR (bpm) -- - 116 119 129 152 85 115
HRres (%) —-- - 23 21 15 15 100 o
VO2/HR (ml/bpm) -- - 10.2 12.0 12.7 11.3 112 9.8
Qt (I/min) -- - 89 9.6 10.1 - - 8.7
SV (mi/beat) - - Fir g 81 78 -=- - 76
P Syst (mmHg) - - -- - -- - --- -
P Diast (mmHg) - -—- - - .- - - -—
DP (mmHg/min) -- - —-- - -- - - -
ST V5 (mm) --- - - - --- - - -
S V5 (mV/sec --- - - — --- -—- - -
Rest Warm-up LT RC Peak Pred YPred
PetCO2 (mmHg) -- - 35 35 32 -- -—-
PetO2 (mmHg) -- - 110 113 120 -- -
VENOZ2 (—-) - - 34.4 37.6 47.7 - -—
VENCO2 (—) - - 3r.7 37.5 40.0 - -—
Sp02 (% -- - -- - -- - -
Meas Pred
ENCO2 slope 34.0 —



o
PNUSE Sitiorige
Pusan National University Hospital
Stage Total Stage Time HR ER SpO2 BP HRxBP ™ Speed T™M Grade LVL Il LVL vz LVL V5
km/h %
f— —— ————
REST 08:25 as 0 122/ 92 | 11590 1.9 0.0 0.0 0.8 0.3
Stage 1 01:00 a8 0 S N 27 0.0 -0.2 0.6 0.8
RPE 7
02:00 102 5 N e 2T 0.0 0.1 0.4 0.2
03:00 a6 2 143/ 85113728 2.7 0.0 0.0 0.5 0.0
Stage 2 01:00 105 B e 2.7 0.3
RPE 11
02:00 108 B ceefee]--- 2.7 5.0 0.0 0.3 -0.2
03:00 106 1 155/ 83 | 16430 2.7 5.0 0.0 0.3 -0.1
Stage 3 01:00 110 5] e e 2.7 10.0 0.0 0.1 -0.5
02:00 113 5] ceafee]--- 2.7 10.0 -0.3 0.1 -0.9
RPE 15
03:00 112 0 151/ 84 | 16912 2.7 10.0 -0.4 0.2 -0.4
Stage 4 01:00 120 coeleca]--- 4.0 12.0 -0.4 0.0 -1.0
RPE 18
02:00 122 0 Y P 4.0 12.0 -0.4 -0.1 -1.3
03:00 123 0 141/ 80 | 17343 4.0 12.0 -0.4 0.0 -1.2
Stage 5 RPE 18
01:00 129 0 L - 54 14.0
01:20 131 | o s By 5 S B
Stop exercise at 13:20 = W
RECOVERY 01:00 119 0 126/ 73 14994 g ) :
02:00 108 0 126/ 73 13608 1, |
03:00 104 0 119/ 85 12376 s # 08
04:00 as 0 119/ 85 11862 1 'L; :
05:00 a7 0 119/ 85 11543 147 B
06:00 100 0 143/ 85 14300 1.
06:09 10 0 143/ 85 14443 04
-
LWL 1.
FLE.-




Lung Ca PR (Pulmonrary Rehabilitation)

Post- Advanced

Operation Lung
(0]B) cancer

Pre- Peri-

Operation || Operation




Advanced Lung cancer

Hospice Care

End-of-Life Care

Critical Care

Palliative Care

Critical care medicine, 2021, 49.10: 1626-1637
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Lung cancer /c multiple brain meta, multiple bone meta
(ADC, L858R(+), TIbN3M1b, stage V)

2017.04.11 Lung mass evaluation A|4&f

2017.04.21 Lung cancer (Adenocarcinoma, T1bN3M1b, stagelV)
2017.04.25 1st line afatinib 40mg start

2017.05.04 Xj&Ho|&tm} 34X

2017.05.12. E| &

2017.05.17. Q|ZHHA =S x| =t



Grip test 2017.05.17. = 07.26. (70 d)
I

Trial 1 2 3 1 2 3

Gross Grasp

05.17. 10 9 10 10 11 10
CTx 22d

g 9.67 10.33

Gross Grasp

07.26.(70 d) 12 12 10 13 16 16
CTx 92d

B 11.33 15

Asian Working Group 2014

Cutoff value:
26 kg-force in males

Cutoff value:
18 kg-force in females




oMWT
Date 2017-05-17 2017-06-15 2017-07-26

Pre Post Pre Post
SpO, 93 92 96 94 98 97
HR 117 123 84 112 78 92
Distance
e 30 306 352
Gait
speed 0.85 0.98

(m/s)



Pulmonary Function Test (PFT)

- 2017-05-17 | 2017-06-15 | 2017-07-26 | 2018-01-11

1.95

FVC_per
FEV1
FEV1_per
FEV1/FVC

PCF

41.53

0.84

37.43

70.58

30

61.47

1.34

59.52

77.45

230

60.80

1.42

63.59

83.52

225

68.34
1.6
70.95
82.05
250



v'Stage IV lung ca. 27| O{2{ S & 2tX}
->Secondary Sarcopenia £ TICt

v3E7|U1} 2 (2017.04.21.)

v aloty| X| 2 A| = (2017.04.25)

v 3 SX||=t (2017.05.04~2017.07.26) “70 days”
4= 2 X}/ S 17%, 45% 24k (70 d)

6= Hall 72| = 332 m (0.85 m/s) (SFAF (70 d)
20184 OFX|2k 7| & 402m (1.11 m/s)

vO{E 7|2t H RO CrLAHM s3]0 S 2 0| FZO0tX|= F= 0| CHH A
A0kES B0| oo SLIC..

vV BN CILAHM 7| 2= FOHE L, E2 Xt Fof|A £0| 7| ot& St
olM+8..

v'2018. Alj 2 brain meta HH M7|HA| 25 FEt
v'2019. SAI|A HE 019 (214 AHz=)

h
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Visfon 2020
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Thank You for your attention®®;

AR

drshinmj@gmail.com
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