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NAME : Ho Yi-Lwun MONTH/YEAR : June, 2012
ADVISER : Chorng-Shyong Ong Ph.D.; Jun-Yu Yu Ph.D.

TITLE : Information Data Management of Patients with Cardiovascular Diseases by

Telehealth

In light of aging and low-birth-rate trends, both of which will increase the medical and
caretaking burden of individuals and the nation as a whole. National Taiwan University
Hospital (NTUH) established the Telehealth Center in August 2009 via the integration
of medicine and information technology. It provides several innovatory business models
including real-time long-distance health care services, customized health services and
management, and immediate help of handling paroxysmal or sudden episodes. Case
managers provide constant health education and nursing counseling to strengthen the
patients' ideas of health management and promote their health promotion awareness so
that they take good care of their own health. Moreover, it resolves our people’s demand
for health care by minimizing consumption of overall medical care resources. The
platforms of Telehealth center of NTUH include a immediate response platform which
is similar to a Transaction Processing System and a daily physiologic data uploading
platform which is similar to a Management Information System. From the data mining
of the above system, we could found that the mean blood pressure was reduced and the
fasting blood glucose was reduced after telehealth services. The mean duration of
hospital stay and admission rate were reduced in non-senior group after telehealth
service. The total medical expense and admission expense were reduced despite of age
after telehealth services. The most common call-in problems was nursing consultation.
The most common problem of nursing consultation was for care feeling. The telehealth
care system can help cardiovascular patients to control blood pressure and sugar. It
significantly decreased length of hospital stay and saving medical expense.

Keywords : aging and low-birth-rate, platforms of telehealth, total medical expense,

admission expense, admission rate, hospital stay



- & BEEREE 2 R e FRARDTEFFH T 4
o0 S FIREEEBE Y R s 14
28 ~BEERE T T R 18

>
&

SR TR (BRIEEREY CF D N e 21
F— 8 S BEETRIIE D E BT AL e 21
% &~ RIEE /?Elm—ﬁ‘ff,%Aﬁv’;f/%%IEJ_ .......................................... 22
FZE o RABREERE Y U E TR s 22
N R N SRR 23
FTE S BIEA T EBCR PIRF s 23
B E S BEERE T T 5 s 25

Fr R FLEEFRT SERER L TREA ) e 45

o @ BIEREY CH AR R LB s 45
B2 E T D T T LA T e 46
FZE S EREREERE DI s 55
BT R T B EIZEZR s 59

vi



\\\?{r
ol

=
Py

\i

<

N et soeeeenseosnnseonnnssosenssosenseosencsosssssossnceossnssossscsosssceosssssosssssosssscocsssssossssscssssscessssons 65

© 660000000000 0000000600000006000000000600000000000000000000000000000000000000000000000000000000000000ssscssscsossscsssscssssce 69

vii



Bl 3-1 BB BB I AT 21
Bl 3-2 BB BB M T T 25
B 3-3 SBEERREE T 5 B ot 26
B34 BEERET SERFTHETIZD) 26
B 3-5 BEERET S € A FAE (2) i 27
B 3-6 BEERET 5 ¢ RIed BB E I 27
B13-7 BEERET SR F ERABL T 28
Bl 3-8 REERET SR B2 il - By EENSRIEI|EAP L 28
B 3-9 BREEMET SHAL B3 TTHEE e e 29
B 3-10 :ZEERET SHARF B BE 6 (1) 29
Bl 3-11 SREERET SR B BE 3 (2). 30
Bl 3-12 iREERRET SR BB E & (1) 30
Bl 3-13 sZEMET SR BOTERE o (1o, 31
Bl 3-14 ZRERET SHARL BOTHE o (2)i, 31
Bl 3-15 :ZEERET SR BT R E ¢ (3. 32

B 3-16 FEERET SR B BT F (1) 32
Bl 3-17 BEERET SHAL L B BT 5 (2) e 33

Bl 3-18 SREERRET SHAR Y B F T B oo 33
B 3-19 RFEMET 57 E 2 T8 RHGE I o, 34
B] 3-20 :EBFERET S A Er 4 T8 Sl N e, 34
B 3-21 sBREPRET SR LA M AHEN BRI 35
Bl 3-22 RPERET SR TARSEE FEFRT (Do 35
B 3-23 sZPERET SR TA TSI BEFVETART (D)oo 36
Bl 3-24 BREMRET SR T AL FEEFETARTQ) 36

viil



T
B
¥
(s
\\‘%
9%
g
L
L
i
>
3
=¥
—~
>
~
0
~J

B 3-25 iREERE-T

Bl 3-26 BEERET SR dp2 4 Witk ¢b(1> ........................................ 37
Bl 3-27 iBEERET S iEBAF2 2 8T A 5(2) 38
B 3-28 BIEMET S REFAZ TR (1) 39
B13-29 BIERET S RBEFZ TR () 40
Bl 3-30 BEERRET SEEAFZ 2455 (3) 41
B 3-31 BEERET DB Z 2 35 (), 42
Bl 3-32 REERET S REFRL T T EARARE B (D). 42
Bl 3-33 RIERET S REFRL T T EAHRARE (D). 43
B13-34 REERET S REFL TV EARAREZ (). 43
Bl 3-35 sBEERRET S EEIRL il 44
Bld-1 BEET BN BT R D A i 47
Bl4-2 BEET BN B BRI D A oo, 47
Bl 4-3 BEEBBETE B R 0 I A B i e, 49
Bl d-4 B EE BRI TE B A (it 49
Bl 4-5 BEEEGT FEIT P B A I i 50
Bl 4-6 B EE T (T T8 B A T ottt e 51
BlA-7 2 AT TR R 20 A B o 52
Bl 4-8 2 GHCY TFETE D AT ool 53
Bl 4-9 23 de @ RIRCHRPE 7 AT L 54
B 4-10 2 32 SR IR R0 B A 54

X



% B &

%41 BIEBRADEBRLBIEREL THE BEL 45
242 BIEBEAPEBRLBIEREGLBER L 46
43 R EE R T N i .46
oAb BB R REIE B oo, 48
F45 IR ITETE B i, 50
Fo4-6 B BHTIUTE D 51
2047 2 PRBRETHEET D 53
%48 EMAHRIERE DT TP T 2B RA T .55
249 EH AP L F AL F AR F B A RIEAEE 56
2410 cHEBLEFLF AL s AT A RI kB 56
LA ERLEFLRY CARFPERFFF P AEE 57
AL CHEEBEFLR Y GRE T ERFRET T PR 58



EE SRS .5
EFFEEL DB L ST DTG BT SRS 2009 £ TR 4
57970 Fedm §HE A 7347 oo 65 Fri b oA T B ik 7.0%00 AR R RO &
AT 1994 E 65 R AT e (b x AT 723% BN KL PE Re R S
Fra @M FEETE S 2014 & A v BHEATIER 0 65 frr b A 0 ik 11.6%
0-14 f & 14.7% 5 3] 2051 & A v 2HA 7305 0 65 it & v ik 355%7 0-14
b 89% i E 65 KA REA A A F7 12003 £ F 65 Fu FE ALY
F 673 1 20-64 g ¥ iE PRAE 0 T| 2046 £ & 1 65 it b L f] 161 - 20-64
PP HERA  REREARG OB L REET IR F A FRREA A
BHRE e B0 A AR RS oo Rk ¢ ARE > FL FOR TR
AR s e R B RETE o
PRI RARERESFHPMAEAELFE > FRREEY S A ATEAES
ek TRERELES £33 % ) - A AR 4 EP 0 864 i > A 101
EH 3464 AR T FTH L HCAREBE c RBRES Rz L Amd
Eoo Mk ARG EER 2 S AT RBAE, AT F
R RE, ~ TEYRE ) A LR ko r?’%‘ﬁ@iJ b RGEF R TR e 2
A RTERLEE L TR REM k) LB A o AT 2 B R R
NHEEE PR Hd BRI R MR el ST TR ALY
FAEFF oA EAE ) Ay TELRERE, ~ THEFRIRE,
"EFABAREC 2 TRRFLE D AR o TR R A% A
BERAEEFR 2L RARNAKTRELS DA BAFFTHRE > T4E
%%WﬂJ{%ZEﬁﬁﬂﬁﬁﬁﬁ’#ﬁﬁﬁﬁﬁ%i%ﬂ’ﬁﬁ%&%%%
TR > DA EREERE R RN T FRIRBARIE L F 4 o F R IR
& ﬁJW“”%*%i&vvﬁﬁfﬁﬁﬁ%iﬁiﬂipﬂ’W%%%ﬁ
Kz THRRFL L2 R emFEsy ~ FHESZ L RAHMDL 2~ FFE

R

7\

BRA R K BRERZ s THBAE, LRI ERIHFELL
ARPRF#d 2 AREAEL - in T2 A RGPT (80 5 FR b



BB TRk B 0 R g REERE T O T AR A RgAT L
Z D)%y >t 2 & &2k %(Transaction Processing System, TPS)H1% JR-T 5 ~ 2)
Rpeeat g ks (Management Information System, MIS)in# p 4 12 £ g +
BERk  dpl KALE P dR o TR F R s~ P TR SR &
WEERFABRBFREE V- BREDFLETALT SR 1-D) -

NNSCce = T

FARELEH
AR EH
HEL
PE B R
b &
B e i
i B G gk

o AR EL A

EHM RS RE

Rhasgand

Bl 11 BEEp i an f Sdkr B8 B R FE Y it e s

AT A AT EIRT S kA E p 430 gt BE R A ARERET
aﬁgi@ﬁﬁ%ﬁo

5= & Eji

f 4 FIRBEERRGE Y w3k 22 2009 £ 8 7 0 P itk o BB RS i 4

FhREeL - SR 3 HREEY B RBIERET AR EBIEF G2 F R PRI

2



EH- B A REEREY T oo Rop RN RE RSN 2 IR RIS 0
R BEEREFALFIEDREL > BFOmE MRS 2 B pR & PE B g o
MR R RS F R TR o % FIRBEERRIRIES £ o
ﬁiHU%”%‘w%ﬁw\E%Aﬁiuﬁ&fw%%ﬁ‘i+iﬁﬁﬁéﬁ%§&
BREF B EBRPILFRERIEIIDENE MR FETR 2 F R AR

o BFREA G o EARHNEN LI AREL A B EAREL Y oD L

*FP

EAPL N RIEREIRIE TV R RS A PR Rk F R k2 L B
FRE o 2R WA 2 I 2 F R R IR -
B RGP ST s AT ORSREERE R o BIRAET S ?fﬁi%c VAR

btdfes § ERLFHBIERES wnI B it- FRERSE]



IV Rl B ;};J@;zgql/,,\ R L A

- \1.
e

FREFEY o BIERELHS
i?ﬁ%ﬁﬁﬁ;%:%9%@*%*%%%&%%ﬁMﬁﬁﬁ;%;%&%g
SRR B KRBT o A T E L LR L RE oG Hen
o EAREFHCRFE FELALE R248 - BECALER M AZE HALE
{RF8&E »WH© WA T Xt B { B B3P A(Hsu,2011) > g ¥ % &
Avinpeg K M Ee S L REE T ERE L A AR FRREDT
KL R A GH A BB H N BRI dF p ARAEN A —'k J #%%J?ﬁ?@fzé%f&@ﬁ%g
T PRAR > TIHP L R (L N A A Koo ﬁ“%uﬂ’ggiﬁgﬁﬁﬂﬁﬁ
JRIE o AL € AR e 0 T MR AR D FRF 0 R p FES 0 )
ERBAFIEOT R o R EAHERREIRBOT RS {5 AT T HE AR E
W BAEToF RORGES > 8 % 5 Hck A ST it B SR H A R § A e
T NI AU XL L oH LTt o RO E PR R Tl E &2
BAERAER * o 2 R 2 w(WHO) 2002 # 41 TiEE % it | (active ageing)
PEA B AX VAT > X EA AR S F2E 3 aE P EEN 0 Tay
B EEA DS ERE o NI FlT A > A AR AR =
A phehE AARTIFCR 0 N F ARG KT Rk EA T R ETOR
BE > BT SR EA R E BRI P G R 2 h RS A e X

it (aginginplace)shpe il » HF X E L W v PR E PR Y > WP L f T
ii‘i‘ﬁ“%i%’ﬁi%&%ﬁ%iéi’i%ﬁﬁﬁﬁé%ﬁ&%iﬁ‘
SRS AT S R LR S E S AR VR Rt
* o

- & BERES D RS FARIRREFERH

*F BT R AR L L0 2 R P 03 & 8 0 K 2 T R

=N ,_g\,ﬁ & 3 ,;;E;ﬁp\ ,fig;,fi_%ﬁg;g N ,\., *ﬁi%ﬁi?ﬁﬁ NN ;ﬁg;,fié F;;; o
79 AR AN CRERFREFTIIF L LR T BPE
ﬂﬁ%%&ﬁ’iﬁ%%oﬁ%%%ﬂ-’PU£%£ﬁ&&ﬁw%ﬁﬁ%é$
B oo S - g Hgs o A frsgf;fﬂ:)?a,& Afcd X EaaPr ik F 2 kY A
et i T3P EREw gL PR Bom s R RRBERFE R R

4



(Ho2007) + &% 47 » < % B b fofc o 4 &
i&%uﬁﬁ%”)é%éﬁ20ﬁ3m8m;u1$ UL E R R F (FIS B R B A
Fe=t ek M R )G AT A 12,045,987 oo fr ko (s R R0 7 41.8% R * o
SRR b ek T E R (Tl R ) 5 2024222 % 5 fe k(b
2R Be(Flo % F )5 1494193 % (p=0.06) « AFH F ek 1.240.5 %/ 4 ;
Fok 15 12503 =0/ 4 (p=0.04) o 5 & T % 4B (1 B it =8 MR 1 fc
Tedk s A u S Ol g 50 F (25 1 352% Nt fazcd) o A F LAY Y~ Ak
PR G AR Y AR e B F R ERET 0 p R AR R R
fvo € APt BF R F R s w0 o AR ¥ fi.@‘téﬁﬁr,‘ Mg (e k

# 1120.3 % /4 e 15 1L540.8 =0/ 4 5 p=0.08) Aitsr i § ch% #e(9.3+14.2 % ;
Tek 18 13.3414.4 X ;p=0.21)F03 v > (2 F & DB 4cqlom % ang A Bdrip > 0 o S
324 I 8 A(RF T T5%) oM SRR R CIF T 0 BB 5
B A PR E R BE R R o R B EY AR B L airdle § R

L :&agﬁﬁﬁ,& Pl BB EL o S (Dled v ek s 4 8 5 1.5£1.0

C

/A g LTELA /A p=0.32) > R o B Fle SRR g 2 & ik ke U0
o ek B EYT KRS A B E A3 B 27 R (HF0 T 372%) c Ra pH T R
BRI S BRFICHFERGPELOE G * ek wafeks Ay
w@ﬁ%4aﬁ%MﬁM6ﬂme’@&ﬂwﬁﬁﬁﬁsésmwﬁ bl
TET R (S A B 5 216794 A7 202607 & oo ¥ - 3G 0 P b R B
FAVERDEI » BRFACKFERDEP P L F L e Bk o &tk
fo Al h 52432 /4 41 6.624.1 /4 (p<0.001) » 5 & Flow B R Big 37 I 4 e =
B AR Secns ek B ek s o w1085 S8 1352 = (£ 40 1 25%h =
) HRFICHEDE P LT P ek D ek b4 6] 5 277942792 A
22 2330+£2299 #~(p<0.001) » 5 & Flo 5 E BB P L AL T * ek Btk
A H) G 3014891 22 3150134 A o d pt B BT R B B enin A P Y S
Hite o A e OHE €0 RBAUL F PR (L2.2740.80 T
1.96+0.90) - (% % 2-1 £ 2-2)



B 21 R B R CE T 5 00 E § A 2 7 (2R Ho 2007)

IELIEM New York Heart Association functional class

Functional Before enrollment, After enrollment,
classification n (%) n (%)
Class | 34 (14) 82 (33)
Class Il 132 (53) 112 (45)
Class Il 60 (24) 31(13)
Class IV 21(9) 22 (9)

202 R B L AR B 1 TR R SR (2 i Ho 2007)

LELIEW M Changes of heart failure patients before and after enrollment (n=247)

Before enrollment After enrollment Change (%)
Cost (US%)
Total admission 624,020 362,722 -41.8
Nonheart failure admission 541,800 184,136 —66.0
ES 6528 6101 -6.5
OPD 90,783 94 B55 4.4
Duration (d)
Total admission 2127 1042 -51.0
Non-heart failure admission 1729 556 -67.8
ES 66 45 -31.8
ICU 327 160 =511
Numbers
Total admission 109 73 -33.0
Nonheart failure admission 82 26 —68.3
ES 43 27 -37.2
ICU 35 12 -65.7
OPD 1085 1352 24.6

ES = emergent station; OPD = outpatient department; ICU = intensive care unit.
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BLEPARSLL G FRA N LERT(R 29 -
%23 HTR B Rofe k15 g 8 F R ¥ % e s ( A Chen, 2010)
TABLE 3:

Admission rates and durations of hospital stay in patients with heart failure who received
either the usual standard follow-up care (UC group) or the home-based Heart Failure

Centre management programme using nursing specialist-led telephone consultations
(HFC group)

UC group HFC group Change Statistical

Admission or duration of stay n=275 n =275 (%)  significance
All-cause admission rate (times/person) 0.96 £ 0.85 060+0.77 -37.5% P<0.001
Duration of all-cause hospital stay

(days/person) 222+342 14.2+30.6 -36.0% P=0.004

Heart failure admission rate (times/person)  0.55+ 0.71 0.32+0.56 -41.8% P<0.001
Duration of heart failure hospital stay

(days/person) 13.9+30.1 88+21.3 -367% P=0.02
All-cause re-admission rate (times/person) 0.70 £ 0.46 0.45+0.50 -35.7% P<0.001

% 2-4 B n BT R 0 18 TRA 4p T2 2o # () e Chen, 2010)

TABLE 4:
Financial impact of the different types of follow-up care offered to patients with heart
failure: usual standard follow-up care (UC group) or the home-based Heart Failure Centre

management programme using nursing specialist-led telephone consultations (HFC
group)

UC group HFC group
n=275 n=275 Change Statistical
Financial measure (US$ per patient) (US$ per patient) (%) significance
Out-patient cost, 6 months 321 + 354 510 £ 424 +58.9% P < 0.001
Total cost of all-cause 8280 + 14446 5479 £+ 12547 -33.8% P=0.02
in-patient care, 6 months
Cost of in-patient heart 5332+ 13276 3200 + 9815 -40.0% P =0.03
failure care, 6 months
Cost of in-patient 2948 + 7588 2279 + 8446 -22.7% NS
non-heart failure care,
6 months
Emergency department 121 + 255 51 £ 164 -58.1% P < 0.001
cost, 6 months
Total overall cost, 8722 + 14385 6040 + 12500 -30.8% P =0.02
6 months
Total overall cost/month 1454 + 2397 1006 + 2083

225 CHEBBRL I R v FLAITREPR AR IR L LN E A
41 & Chen, 2010)



TABLE 5:
Univariate and multivariate analyses of the impact of disease management with the home-based Heart Failure Centre

management programme using nursing specialist-led telephone consultations on clinical outcomes and healthcare costs in
Chinese patients with heart failure

All-cause Duration of all-cause Heart failure Duration of heart All-cause
admission rate hospital stay admission rate failure hospital stay re-admission rate
Statistical Statistical Statistical Statistical Statistical
Outcomes? B significance B significance B significance B significance B significance
Model 1 -0.218 P<0.001 -0.123 P=0.004 -0.175 P<0.001 -0.097 P=0.023 -0.254 P<0.001
Model 2 -0.290 P<0.001 -0.191 P<0.001 -0.259 P<0.001 -0.161 P=0.001 -0.302 P<0.001
Model 3 -0.291 P<0.001 -0.142 P=0.006 -0.282 P<0.001 -0.138 P=0.008 -0.270 P<0.001
Cost of all-cause  Cost of heart failure Cost of in-patient
Out-patient cost in-patient care in-patient care  non-heart failure care Total overall cost
Statistical Statistical Statistical Statistical Statistical
B significance B significance B significance B significance B significance
Model 1 0.236 P<0.001 -0.103 P=0.016 -0.091 P=0.033 -0.042 NS -0.099 P =0.020
Model 2 0.273 P<0.001 -0.170 P=0.001 -0.143 P=0.004 -0.080 NS -0.166 P =0.001
Model 3 0.226 P <0.001 -0.102 P=0.043 -0.092 NS -0.040 NS -0.100 P =0.048

NS, not statistically significant (P > 0.05).

“Model 1, univariate analysis; model 2, multivariate analysis after adjusting for age, gender, left ventricular ejection fraction, coronary artery disease,
hypertension, diabetes mellitus, hyperlipidaemia, and smoking; model 3, multivariate analysis as in model 2 but also adjusting for medication use
(spironolactone, B-blockers, angiotensin-converting enzyme inhibitors or angiotensin receptor blockers, diuretics, statins and amiodarone).
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Intervention Usual care Weight Risk ratio
M-H, fixed, 95% Cl

Events Total Events Total
A
Antonicelli, 2008 3 28 5 29 2.4% R S 062 (016-2-36)
Balk, 2008 9 101 8 113 3-6% N 1-26 (0.50-3-14)
Capomolla, 2004 5 67 7 66 34% e 070 (0:24-2-11)
Cleland, 2005 (Telemon) 28 168 20 85 12-8% — 0-71(0-42-1-18)
de Lusignan, 2001 2 10 3 10 1-4% —_—. 0-67 (0-14-3-17)
Giordano, 2009 21 230 32 230 15-5% —— 0-66(0-39-1-10)
Goldberg, 2003 (WHARF) 1 138 26 142 12.4% — 0-44 (0-22-0-85)
Kielblock, 2007 37 251 69 251 333% - 0-54 (0-37-0-77)
Mortara, 2009 (Telemon) 15 195 9 160 4.8% —r 1.37 (0-61-3-04)
Soran, 2008 11 160 17 155 83% —— 0-63(0-30-1-29)
Woodend, 2008 5 62 4 59 2.0% —_— 119 (0-34-4-22)
Total (95% Cl) 1410 1300 100-0% <> 0-66 (0-54-0-81)
Total events 147 200

Heterogeneity: y*=8.84, df=10 (p=0.55); I’=0%
Test for overall effect: Z=4-07 (p<0-0001)

B
Antonicelli, 2008 9 28 26 29 4-3% — 0-36 (0-21-0-62)
Cleland, 2005 (Telemon) 80 168 46 85 10-2% - 0-88(0-68-1-13)
Giordano, 2009 67 230 96 230 16-0% - 0-70 (0-54-0-90)
Goldberg, 2003 (WHARF) 65 138 67 142 11.0% - 1.00 (078-1.28)
Kielblock, 2007 157 251 176 251 29:3% L} 0-89(079-1:01)
Mortara, 2009 (Telemon) 69 195 48 160 8-8% T 1.18 (0-87-1.60)
Soran, 2008 75 160 66 155 11-2% - 110 (0-86-1-41)
Woodend, 2008 60 63 54 59 9-2% . 1.06 (0.97-1.16)
Total (95% CI) 1232 1111 100-0% 0-91(0-84-0-99)
Total events 582 579
Heterogeneity: y*=31-30, df=7 (p<0-0001); *=78%
Test for overall effect: 7=2.29 (p=0-02)
C
Cleland, 2005 (Telemon) 40 168 24 35 14-6% —a 0-84(0-55-130)
Giordano, 2009 43 230 73 230 33-5% - 059 (0-42-0-82)
Kielblock, 2007 71 251 82 251 37 7% 0-87 (0-66-113)
Mortara, 2009 (Telemon) 35 195 28 160 141% 1.03 (0-65-1-61)
Total (95% Cl) 844 726 100-0% O 0.79 (0-67-0-94)
Total events 189 207
Heterogeneity: y’=4-88, df=3 (p=0-18); P=39% ‘ : ‘ : ,
Test for overall effect: Z=2.66 (p=0.008) 0.01 01 1 10 100

Favours experimental Favours control

Figure 1: Effect of telemonitoring versus usual care in patients with chronic heart failure
Effect on all-cause mortality (A); all-cause hospital admission (B); and (C) hospital admission related to chronic heart failure. M-H= Mantel-Haenszel risk ratio. Data
are from full peer-reviewed publications only and reflect the most recent meta-analysis of telemedicine in heart failure.®
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40 = —— Telemonitoring 100 7 —~—~ Telemonitoring
—— Murse support —— Usual care
— Usual care
324 —_ Hazard ratio for readmi or death with tek itaring
£ 754 104 (95% C1 0:91-119), p=0-58
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0 T T ) 0+ T T T
5 10 15 0 2 4 [
Months Noumber at risk Months
Telemenitering 826 564 454 395
Usual care 827 587 468 402
C D
20 —RTM 2609 —— Control group (253 hospital admissions for heart failure)
—— Usual care Treatment group (153 hospital admissions for heart failure)
18- — 240
Hazard ratio 0-97 (95% C1 0-67-1-41), p=0-87 220 Hazard ratio 0-64 (95% €1 0-55-0-75), p<0-0001
= 1 W 2004
®
£ 14 -E 180
T 8]
§ 12+ — £
2 - —
E w0 E P
z _F 2 —~
£ o s —
£ E
£ 6 r £
£ 7 5]
4- ij};‘
2 7
f
T T T T T T T T T T T T T T
3 é 9 12 15 18 7 24 7 Q 0 180 270 360 450 540 630
Nomber at risk Months Tirne fram implant (days)
RTM 354 352 340 330 307 249 239 64 Control group 280 267 252 215 179 138 105 67
Usual care 356 352 344 336 305 243 229 60 Treatment group 270 262 244 210 169 131 108 82

Figure 2: Main outcomes of large-scale trials of telemedical treatment in patients with chronic heart failure
[A) TEN-HMS trial-" total mortality in each randomised group. (B) Tele-HF trial:’ Kaplan-Meier time-to-event estimates for the primary endpoint of readmission for any reason or death from any cause.

() TIM-HF trial:* Kaplan-Meier cumulative event curves for the primary endpoint of all-cause mortality. (D) CHAMPION:* hospital admission due te cumulative heart failure during the entire period of
Jomised single-blind foll p. RTM te tel ical

B 2-2 FEEF R HBAL S R B D RA % 2 %% (4 ke Anker 2011)

4% 33 Tele-HF (Chaudhry 2010) ~ TIM-HF (Koehler 2011)i% % i##* 7 £ Cochrane
Collaboration review and meta-analysis {F— ‘* #& 5|3t F % ; & *% ' % (Hazard ratio)
BT RFI S KA G 0972097066 B F s RFIARS (A B

1.06~1.12~091) ~ " F BB REBLIRF (A9 5 EF+-0.84-0.79) -
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% 2-6 BEEE A RHEST
F (4 e Anker 2011)

T ARAR RO - AR GE H e R BRI A Hhchp e

Structured telephone support,

Telemedicine, hazard ratio

hazard ratio (95% Cl) (95% Cl)
All-cause mortality
Overall 0-88 (0-76-1-01) 0-66 (0-54-0-81)
Studies with significant findings* 0of15 20f11
Follow-up >6 months* 0-87 (0-74-1.02) 0-69 (0-55-0-86)
Sensitivity analysist 0-96 (0-84-1-09) 0-68 (0-57-0-82)

Tele-HF'f

TIM-HF%t

CHAMPION*t

All-cause hospitalisation
Overall

Studies with significant findings*
Follow-up >6 months*
Sensitivity analysist

Tele-HF'f

TIM-HF*f

CHAMPION™f

Hospital admission for CHF
Overall

Studies with significant findings*
Follow-up >6 months*
Sensitivity analysis§

Tele-HF"t

TIM-HF?t
CHAMPION®

0-92 (0-85-0-99)
3of11

0-91(0-83-0-99)
0-90 (0-84-0-97)

0.77 (0-68-0-87)
30f13

0:76 (0-65-0-89)
077 (0-68-0-87)

0-97 (0-73-1-30)
0-97 (0-67-1-41)
Neutral

0-91 (0-84-0-99)
20f8

0-87 (0-80-0-95)
0-94 (0-87-1.01)
1-06 (0-93-1-22)
1:12 (0-91-1-37)
NA

(
(

0-79 (0-67-0-94)
1of4

0:79 (0:67-0-94)
0-76 (0-64-0-89)

Neutral (true event rate
27-5% vs 27-0%1[)

0-84 (0-60-1-18)
0-70 (0-60-0-84)||

Data shown are for the Cochrane Collaboration meta-analysis® and selected trials that were not included in the
meta-analysis.”**” NA=not available. CHF=chronic heart failure. *Based on full peer-reviewed publications only.
tSelected trials done after the Cochrane analyses. $15 deaths (6%) versus 20 deaths (7%) within 6 months (did not
differ significantly). §Based on full peer-reviewed publications and abstracts. §[Rates are true event rates; a correct
hazard ratio is not available. 227 readmissions for heart failure (28%) versus 223 readmissions for heart failure (27%)
within 6 months (p=0-81). ||Based on 6-month follow-up (primary endpoint); in the entire follow-up period (mean
15 months [SD 7]) hazard ratio 0-64, 95% Cl 0-55-0-75.

Table 2: Hazard ratios and 95% Cls for telemedicine or structured telephone support versus usual carein
patients with chronic heart failure
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Patient’s
physi_ological __*'-.__ ———
indicators Data transmitted by patient )
AN \

Data received and processed for trends and alerts

T

Repeat measurement

E Mudlevel

Anticipated Patient Midlevel team member
.‘:ha"ge Patient receiving teamn member who must wait  s— 0.0,
in status own data empowered to for M.D. to review

Therapy implemented

make decision and make decision
j ( Patient contacted
Recommended ’/

therapy plan

Most direct path to action Longer paths to action

Figure 1. The Circle of Home Management of Heart Failure.

Many connections are required to allow for incorporation of physiological information obtained from patients at home to trigger interven-
tions and potentially improve outcomes by means of heart-failure disease management. The telemonitoring intervention in the trial by
Chaudhry and colleagues® requires triangulation between the data-processing staff, the midlevel professional, and the physician before the
patient is contacted to change therapy. An independent midlevel professional functioning independently may provide more timely feedback
to the patient. |deally, in the future, patients would be empowered to interpret and respond to their own physiological information.

Bl 2-3 SR F R R B (1) & Desai 2010)
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