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Development of IT Technology

• 손바닥 위의 강력핚 컴퓨터

• 스마트폰에 탑재 가능해짂 강력핚 인공지
능 (연산속도 - 딥블루 11.4 Gflops, 갤럭시
S6 34.8 Gflops)

• 스마트폰의 확산 –전 세계 인구의 60% 사
용



Teleservices targeting 3 levels of CVD 

prevention and management

Circulation. 2015;132:2012



Mobile healthcare의 확산 이유

• smartphone-linked wearable sensors

• point-of-need diagnostic devices

• medical-grade imaging

• real-time data streams

• automated clinical decision–support 
tools





Wearable Sensors

• Bracelets

• Watches

• skin patches

• headbands

• Earphones

• clothing



Ideal Wearable Sensors

• unobtrusive

• passive 

• continuous monitoring if necessary

• ability to seamlessly track and transfer 
all biometric data







German group data of bioimpedance

Physiol. Meas. 35 (2014) 917–930

25 patients of decompensation heart failure
• Mean age of 73.8 years
• Mean body mass index 28.6



Physiol. Meas. 35 (2014) 917–930

Re: Extracellular resistance

A case of left heart failure A case of right heart failure

Body mass

NT-proBNP

Body mass

NT-proBNP

Hand-foot

Foot-foot

Hand-hand

transthoracic

Hand-foot

Foot-foot

Hand-hand

transthoracic

Change in bioimpedance and NT-proBNP
- Typical cases -



SMC Experiences

• Measuring 
bioimpedance in 
acute decompensated 
heart failure patients 
who need 
hospitalization

• hand-to-hand



Case

M/77, 
HTN/DM (-/-), 
COPD, Bronchiectasis on mucolytics and 
inhaler
2WA pitting edema developed
1DA dyspnea and orthopnea aggravated 
sputum
SMC ER visited

V/S: 109/61-104-36.9-19
SpO2 95% at RA

Lab: CBC 11950-13.6-421K, CRP 9.7
T-B 0.6, AST/ALT 19/9, 
BUN/Cr 10.9/1.09, e- 137-4.0-98 
NT-proBNP 11035, BNP 3170

Impedance 381.7 Ω at HD2



Case

• Echocardiography

– HR 78

– Severe LV systolic dysfunction 
(LVEF 27.3% by Simpson’s method)

– LV dilatation (LVIDd/s 64/55mm)

– Dilated ascending aorta (42.7mm)

– Mild AR



Case

• Hospital day 14
­ No orthopnea, pitting (-)

­ Bwt 44.5kg at HD2 
41.5kg

­ Impedance 653.4 Ω

­ Amiodarone 200mg 
qd, furo 20mg qd, spiro
25mg qd, meropenem for 
pneumonia

­ V/S: 101/62-77-18-36.3





Sensor technologies

• 심전도 – one lead, 3 leads, 12 leads

• 혈압 – photoplethysmography (광학적으
로 조직내 미세혈관의 혈액변화량의 측정) 
와 pulse transition time

• 자율신경계 – HRV, eletrodermal metrics

• 기타 – 수면 감시, 컨택트 렌즈를 이용핚
눈물 glucose 측정



Circulation. 2014;130:573-581









Lab on a Chip

• Power and connectivity by smartphones

• A combination of microfluidics (requiring just 
nano or picoliter volumes of fluid) and 
microelectronics allows for the “digitization” 
of sweat, blood, saliva, urine, tears, and 
breath

• Accessible virtually anywhere, anytime

• E-nose for VOC (volatile organic compounds) 
from cancer, infection, pharmacogenetics







Imaging from Afar

• High quality of the camera lenses and 
screen resolution of smartphones for 
medical apps, from photometric 
diagnostics to medical-grade imaging

• Transportable imaging capability involves 
the enabling of remote diagnosis – ex) 
teledermatology, ophthalmoscope, otosc
ope, colposcope, etc.







PeerJ 4:e1554; DOI 10.7717/peerj.1554, 2016





Results & Conclusions. 

There was little evidence of differences in health care 

costs or utilization as a result of the intervention.

Furthermore, we found evidence that the control and 

intervention groups were equivalent with respect to 

most health care utilization outcomes.

PeerJ 4:e1554; DOI 10.7717/peerj.1554, 2016



Big Data + Connected Health

Connected

Data

Solution

• Insight

• Intervention
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심정지 전조 현상 : 10초 앞당긴다.

 중홖자실 홖자 모니터 장비의 데이터 분석으로 미세핚

심장의 변화를 찾아내 갑작스러운 돌연사를 일으키는

부정맥을 미리 감지핚다면

 심실 부정맥 예측 서비스를 담당핚 신수용 서울아산병

원 교수는“심전도, 심박수 등을 홗용하여 심실부정맥 징

후를 예측해 위급상황을 사전에 대처하고

 2013. 9. 5 Arirang TV 방송

http://www.arirang.co.kr/Tv2/TVCommon_NoStaff_Archive.

asp?Prog_Code=TVCR0685&MENU_CODE=101709&view_

seq=6648&sys_lang=Kor (29분 30초 ~ 34분 15초 사이)

http://www.arirang.co.kr/Tv2/TVCommon_NoStaff_Archive.asp?Prog_Code=TVCR0685&MENU_CODE=101709&view_seq=6648&sys_lang=Kor
http://www.arirang.co.kr/Tv2/TVCommon_NoStaff_Archive.asp?Prog_Code=TVCR0685&MENU_CODE=101709&view_seq=6648&sys_lang=Kor
http://www.arirang.co.kr/Tv2/TVCommon_NoStaff_Archive.asp?Prog_Code=TVCR0685&MENU_CODE=101709&view_seq=6648&sys_lang=Kor
http://www.arirang.co.kr/Tv2/TVCommon_NoStaff_Archive.asp?Prog_Code=TVCR0685&MENU_CODE=101709&view_seq=6648&sys_lang=Kor
http://www.arirang.co.kr/Tv2/TVCommon_NoStaff_Archive.asp?Prog_Code=TVCR0685&MENU_CODE=101709&view_seq=6648&sys_lang=Kor
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Challenges to translation

• Lack of solid clinical evidence

• Financial obstacles

• Security and Privacy

• Overloaded data



Summary

• Beyond mere convenience, Smart Health 
has potential to improve healthcare

• Its ecosystem is still in its early formative 
stages.

• Potential to decrease the cost of both 
clinical research and health care.
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