lep

T(tpc
I

5, Taipei Medical University - Shuang Ho Hospital

Integrated Intelligent and Innovative care

for chronic airway disease patients

Chien-Hua Tseng, 17339@s.tmu.edu.tw P Aiﬂ
Director, Critical care medicine, SHH
Attending Physician, Pulmonary medicine, SHH / e JJ
Assistant professor, Internal medicine, Taipei medical university /@Z/_X’ ) J_':',

TUDECED
MECESBEC
AEEQOEQ
nmrenen
ITnmoEn
l*‘mtn4
Wﬁmrxg
»-mEDn
'lﬂlmr




\

TA/:A,7

Bullet points

‘,L‘"é

GOICAL Uy,

v,

.\\5‘9

LN -

= Integrated :

— Patient flow in outpatient department.

— Multi-team approach for advanced COPD patients with the

electronic structural medical record.
= Intelligent, Innovative:

— Individualized rehabilitation program and provide action plan.

— Early detection and early prevention with wearable device for

airway disease patients.
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WHO Top Ten Death
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Top Ten Death in Taiwan

2007 2017
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Lung Transplantation

Long-Term Oxygen Therapy *
Non-Invasive Ventilation

Pulmonary Rehabilitation

Inhaled Long-Acting Therapies

Integrated Care (including smoking cessation/exercise/
self-management/device technique/education)
+ Vaccinations + Short-acting bronchodilator prn

Lung Function >
Impairment —Wd Very Severe

Symptoms (CAT) E=a0=

Dyspnea (MRC) —

A A
Prevent/Treat AECOF;D A
Early Diagnosis Assess for End of Life
(Spirometry) + Features of Asthma Care
Prevention

ATS guideline : Education and Case management are both important
Individuated action plan can further decrease Acute Exacerbation (AE).

Ref. Can J Resp Cri and sleep 2017; 1(4): 222-241; Chest 2015; 147(4):894-942)



Pulmonary Rehabilitation




Chest medicine OPD Pulmonary rehab.
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COPD patients in our hospital

Do-Check-Act-Move (Distance, Time)

Steps. g | wn | 24 | o | mRoD | 5
| Doctors .\.Q\ D = 5 Min
9 Go to 2™ floor, PRroom | () [ ] |D 300 5 Min
3 Wait for case manager O 1] > 10 Min
4 Health education () ( D = 5 Min
5 Go to 1%t floor, Clinics O (I D\ 300 5 Min
6 Wait for a visit O | - 90 Min
T Doctors consultation < D = 5 Min
8 Go to 2™ floor, PRroom | () | [ h 300 5 Min
g Pulmonary reha. e—T | T/ - 60 Min
it 3|1 |2 [3 |90 120 min

9 steps, 120 minutes
Waiting and Moving : 5 steps (55%) 9



COPD patients in our hospital
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COPD patients in our hospital

m No. of COPD patients in our hospital : 300
m No. of COPD patients enrolled for Case management: 193

s Only 10.3% patient enrolled for pulmonary rehabilitation

evaluation

Dz. category A B C D

AE/year SHH 0.16 0.59 3 3.25
International 0.32 0.45 0.58 0.74
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COPD patients in our hospital

AE in previous year No AE in previous year P value
No. of cases 145 (75.1%) 48 (24.8%)
Age 67.56 (SE 4.3) 71.7 (FEYERR1.4) P=0.583
Gender
Male 132 (75.9%) 42 (24.1%) P=0.576
Female 13 (68.4%) 6 (31.6%)
Smoking status
Never smokers 83 (76.2% %) 26 (23.8%) P=0.418
Smokers 62 (73.8%) 22 (26.2%)
CAT score 5.7 (SE 0.4) 10.4 (SE 0.4) P<0.001
FEV1% 55.7 (SE 2.8) 50.7 (SE 6.3) P=0.413

BMI 23.8 (SE 0.3) 23.2 (SE 0.8) P=0.428




Our hospital vs other medial centers

SHH A B C D E

Pul. Rehabilitation room 0] O X X X @)
Case manager O O O X O O
Pulmonary exercise test @) O @) X X X
Comprehensive Health education X 0] X X X X
Rehabilitation evaluation X O X X X X

Individualized action plan X X X X X X




System diagram for casual relationship analysis

High AE risk

g Concept Training together
No discussion
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Strategy 1. Reading group, Monthly case discussion

Textbook of
Pulmonary

REhablllm
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CPET(cardiopulmonary exercise testing)

IBIood pressure I Ll

I Heart rate I &

I Ergometer I -~ _




CPET report 1/3. Cardiovascular response

Inadequate HR response
during exercise

220
200

180

160

140

120

100

80

8

60
40

20

00:00

05:00

10:00

15:00

-18 220
6 200

=14
= 160
=12 140 4
=10 120

Inadequate stroke volume
response

Josd
har

-
A

1@)
v

180

100
80
60
40 -

20 'ls '

0

00:00 05:00 10:00 15:00

== HR [1/min]

= \/'"O2HR [m]

Oxygen pulse



CPET report 2/3. Ventilatory response
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CPET report 3/3. Gas exchange

Panel 9
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Strategy 2. Lean healthcare

Before
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Strategy 2. Lean healthcare
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Reduce waiting time and Moving time, 120 minutes -> 91 minutes
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Strategy 3. Individualized health education
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Strategy 3. Individualized health education

7H3H 11H5H
i & (FVC)
5
i :
R 3 PR (MIP)
T | %22 AE J1(MEP)
linEzy:opinliy TEALA /]

f&ﬂE%E$U“B&E*D§§Rm

aipei Medical University
huang Ho Hospital

(/)—i

Individualized

* Problem identification
e Action plan

 Health passbook

Jih AL 3E 4~ A 3K BB

(L& Bp3m 5 2 3677
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Strategy 3. Individualized health education
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E-book for health education

Share decision making tool for
pneumococcal vaccine
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Strategy 4. Extend our rehabilitation intervention during admission
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Strategy 5. Data visualization and Structured health record
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Strategy 6. 3D printing (cheap, individualized training device)

Argte:F22(

Rotating triangled hole part

Assembled device

£ 4 “ £t
multidiameter part [SP]

Figure 15 : New design of the prototype in place

with ezOxyaen spirometer [SP]
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Strategy 6. 3D printing (cheap, individualized training device)
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Strategy 7. Early diagnosis (local clinics and sensitive spirometer)
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Strategy 7. Early diagnosis (local clinics and sensitive spirometer)

Air flow, Rotating fan

infrared source
.

Law of inertia

Smooth curve

=> Diagnosed airway disease

infrared receiver

at late stage

Using ultrasonic signals to restore the original physical signals, and collect the big data.
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Strategy 7. Early diagnosis (local clinics and sensitive spirometer)
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Strategy 8. Early prevention (Air pollution detection)

Air quality monitoring station

« Early prevention is always the most important intervention for our patients.

« 76 stations -> 3000 stations in every school, temples and hot spots

« Regional air pollution level not always equal to individual exposure.

https://airbox.edimaxcloud.com/
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Strategy 8. Early prevention (Air pollution detection)
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Strategy 8. Early prevention (Air pollution detection)

[ ™ 0 = | [ n [}
| 1 ‘ . - "
2 'g Fi Provide the personal air-quality track
: : | : . Find the “hot spot” for the individual patient
Mabile Nose EFSTR (&) Mobile Nose [EH S mA(48)
NTS$4,199 NTS4,199

https://www.addwii.com/shop/

PM2.5
BFRki2.5um?

DATE 2018-11-08
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Strategy 1. Reading group, Monthly case discussion

Strategy 2. Lean healthcare

Strategy 3. Individualized health education and action plan
Strategy 4. Extend our rehabilitation intervention during admission
Strategy 5. Data visualization and Structured health record
Strategy 6. 3D printing (cheap, individualized training device)
Strategy 7. Early diagnosis (local clinics and sensitive spirometer)

Strategy 8. Early prevention (Air pollution detection)
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G U D Director, Critical care medicine, SHH
/ — Attending Physician, Pulmonary medicine, SHH
/ S_,/—L Jr i = Assistant professor, Internal medicine, Taipei medical university




