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Abstract

With the rising of medical big data, tele-medicine has become more and more popular, especially
in the field of cardiology. Cardiovascular diseases (CVDs), like atrial fibrillation, chronic heart
failure and stroke are reported to have higher morbidity in elderly patients, who may have more
chronic diseases. Thus, more factors should be considered and close follow-ups are needed. In re-
cent years, the number of cardiac implantable electronic devices (CIEDs) implantation is growing
rapidly in elderly patients, which enormously contributes to the diagnosis and treatment of CVDs.
And the function of remote monitoring in CIEDS plays an important role in long-term follow-up. It
has been many years since remote monitoring was created and developed in some foreign coun-
tries, but we are still in the early stages in China. The author reviews the current situation of CIEDs
remote monitoring in cardiovascular diseases of the elderly, with a view to providing some refer-
ence for the development of cardiac remote monitoring in the future.
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1. BRNAE
L1. miE B M EEY

BEE TR . N DR i & Jam RAEVE 7 A8, FRIE il kA2 T B .
RPE R ELOMUE R 2017) AHCHEHR B, 1 EJE RO ML % i (cardiovascular diseases, CVD) iR
BRI PR RS HR GRS R T R AL AR PEEEEH IR E CvD BB A S =ik 2.9
[ 1] O ML PR AE B A B BRI I UC R o Ho—, Ol I aset o« O 5 Al 0 )
T, 2R R SRR A RS B IE BR R IRETE n. H, DIEERER RN Z N KRR UM AR TE R
B NEMEEER. K=, B ETOHE 0 M8 AU K AL B AL BRI K 38 (randomized clinical trials,
RCT)JHERR 7 24 B EHFR, R EBE WIS IR Z oA J1 IR R E [ 2] T E 4 B B
R IAE BEUTIRAE . AN T B n) T, e R AN RS Bl T I DR 7 O I 05 1 R B B 5
2, RIS W7, R E R .

1.2. miRL B MR AR L R

o I R O FELR I R 4R T 26 [ R AR FHE R « #4E(Daniel David) 1988 461 75 1 HL 1O HLZE 75 1 )
(Tele-Telephone ECG, TTECG), 1%FR4tim ik iz 72 i i (¥ 72 3 i 28 2 1) oo R I I o i A 326 0 RIS IR
O FEL M PP B 2N B0 B R FELIRIREAT 20 T3] X —BIZE KR4 T i2yT M el A2 Y, #evr
ZEEGH i JEk, BEETFEVLNEERIGE, TR BB ARZEE W 1 S IR,

A PR B Tl s BAE 5 A S 3 ZLAHE L0 B (ECG). 3h# O H E (Holter)s KBNS
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O E BRSNS O B B (Smart patch) A0 HL S 4410 5% {X (implantable loop recorder, ILR)F1E
Az A W I B e 0o AN 20 HEL T 15 #% (cardiac implantable electronic devices, CIED)%5. H A ihH BHAf
OHEICRIIRRF AR TIL. BaTR, FHEMETX—umE, 00 B E &0 m Bk B 5H
PR JEJLAFE, ILR fEIGR A N HIZRETE 2, BIHAES I~LS F A EREEOHES, M TABER
()7 R0 B HERZW A . MFE%E CIED MAZE I INMEARM L, XK RRIGIT LAk
B Z P ThRE, X L e I A e R 2 R R A 0 s .

1.3, @3 0Fe Y TAEmI4%

SRR LM I B A R 2 S LR JUAS B 2R R (045 R0 TR N B Lo U P 80956 ot A%
R L Bl A I 4 L Bl A far SO BN B AR B R0 DL BRAE SR (I 1 TR . AE AR
B ) B AT 2l AR A S B A A RN B R AR 0 AT JS I TE 2 A% 2 W 45 4% 38 2 Bl L HR
WUOREET 6, (5 S AR FE hC T B 5 B AT AR, AT RN R L AR B e Ul JF K
BRI A . B 20 B H0Hhe U 7 B2 PR IR A S I EAT R Ge A, R ARSE S8 P 380 i A5 B0 iR T U5 SRtk
AT EGE R B T 122 R R iR T .
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Figure 1. The component and working network of cardiac remote monitoring; (Adapted an revised with permission from:
www.biotronik.com)

& 1. miE ORI E R IR A TIEMLE; (BRKIE: www.biotronik.com, XFIR45 A0

2. RO MM BV ks PR Bz B
2.1. ERESZEFSITRRNA

O 55 BN (T FR 5 B o2 22 47 B B WOV R 22—, ORI R B R O I Ky 8 n, 4 BRVE LY
G BUE A NEGRIA 3300 75, oAt 80 % LA b AR AT A 13% A b[4]. P Bin 4 B G 2 — i i P i A<

o ImIR b, SR TR R 2 T BT e B e IR I A R g RR O B 4 ik 4% H (cryptogenic stroke). B 7t
TR, 30% M B IE 1 i A5 o 5 G B OG5 DR G v s B A H 2 R RV PT R T T ek A XUy B A
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B R X [6] 0 O L P e B 0 v R SR R A B, 0T s B OO G B s B )22 T U M A1
24 /NI Bl 2SO FL BT TESE IR 1 B B ARSI AU M 4R 44%~66%, T AN 200 Il 2R 10 A (implantable
loop recorder, ILR) & /U2 JJfE#E A\ 2 HE ¥~ B (CIED) (1 A il B5UE A AT ik 91% (7]

CRYSTAL-AF HF 70 & — I 2 w0 I BE AL BRIG PRARES, B TEARZR I R A 2 W o B 5 1 g 25 v iR 30
FEBh I R AR . S A K A AR N 300 I W 0 #% (insertable cardiac monitor, ICM), i & 25K F A& SE 1) 00
BRIV, R E7x, BV 6 H Ja S 2 i s Bk H 2.(8.9%) i 2 =1 T X B 4H.(1.4%) (P < 0.001). Bl
B 12 FJE PR B Bk tH 23 53 0008 12.4%40 2.0% (P < 0.001) [8].

HomeGuide W7 H', RaCCi 555 1650 4 AH NI AE W15 2% 1) AR AT 0 B 4 IR U7 A, (@2 i
T S s BT e SRS B PR IR e th R B, (KT CHA2DS2-VASce P2 ik 26 i R A 4 [9], X 18
VA FR] -z 2 B 0 BT I 5 B SR TR IR 1 s B ) R 2

TELF BT AT, GO F WU LA 0 Fl RO 30 2500 P ARG 7 ¥ DA L ADL AR A SE o U
2313 [H A5 s i 23 (AHA/ASA) B A R A 1R AR HH ORI 87 14 i 8 1 A (TTA) — % T9i9)5 48 e DA B 16 AH DG 48
RS BRI I 25 Bl TIA B, ROATREESZ 24 /N SIS O L IR 2 o 6 Ji DR AS B (i ek fig 24 e
B TIA)E, @WCEK ORI [A], DA E A CPUEHRE(a SRHEFE, UERZN C) [10] [11].

2.2. FEICD EAE &M PR A

TN ZO 4 2 B B 4% (implantable cardioverter defibrillator, ICD)/2 28 5 £ CoOER « B 3T.00 )y 5835
T A T S A O R (R ) e R ORI A — T R T I R B 12].
SR, FAHEN ICD BE A LBOEBL S . ICD AN SR AR OUINE 7 RS s i o Pokess, &
BB RABRE NG ORISR T E R R3], HA T 1 SR RTIEMERT 7T SR, ICD iR
(AN IE S TR BN IE 2 B 38 1 3 AR P8V 4, s T BRSE UARVR LR, LR M ICD AT
TP EE 4], Bk, AT A —E0AN ICD ARG & EIATE VI V[ 15]

ECOST 72 2014 F R ER)—TEX ICD A2 il 22 2 PERBENL. XTI, ZrhOmtse. 433 4838
Bt B 73 P 2 zs A2 B 7 2H B 2E) RUAR VR T T L R R ) o S U BB Rk B 3R, JF B4R 12k
AKX, BrAE ICD Dhfe s & s MR 5 A 7 ZIR R O Ak A, WIFRT IS HETT . x BR2E 1) S8 5B
6 NMAFTETLHYT . ZRKILBEY 27 N H . GRER, KAE > 1 IKAREY ICD i 7EE R U7 R ks
HEVRTT 453 15 5%F0 10.4% (P = 0.03). FLH, @FERE U7 ANIE S0 SR B 28 Ik, s itEia T 48]
fEik 283 IK[16]. HIMEFT WL, A2 i B 15 77 20 R T ICD HE N S AN 4 i f i 2

AWARE W53 N 23 DMEFK 11624 4 53, 1\ H % Home monitoring' ™ Th A% i # 8% (4631 ).
ICD (6548 {5)F1 CRT-D (445 ), “FIFETT 10.5 MHEERER, 533,004,763 AL+ 86%3H
MR, 1% NRGRE 5 F R FEEMAR), 3% B Fe ). i
RIVEAE P N 26 K, e MBEYT(3 H) AT 64 RAd = AF R AE17].

FETHEZ WIS, 2015 G- E OS2 HRS) AN RE Ml A Bh TR 1ICD FEN B AN TE i
(R AR R4, IEHEZN B), @WITA N ICD (53 N A i FE AN T Bedh 47 B U5 (1 K47, IEE 4
A A)[18].

23. ELHFRBEEETHNA

00 FIIE IR (FRIAR L 38) AV 2 400 ML BN BRI B, A2 RN AR AR R I E 2R — o A —Fh
i S B AR VRN, AR R ST AR AE O3 (127 7 TR A LR F[19] o Btz B g 0 /0 %
5 BB H AR —, FESRACER MR A O30« 40 S35 ) B E AR N L2010 A% SRt At K 2 W A
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FBAN AR A A . I X 2. S CT SRR e T MK i B [21]. 1974 4F, Baker 518301
BRI, N NiF T 7 Az il 2K 5 R 3 e A T N 1 2 i FR 4T i) A8 4k [22] .- 22 iR FE 47T (intrathoracic im-
pedance, ITI)¥& /& 200 557 FIR BT P~ AL IO BT ZBHATA RN S5 10 i PO A i T R [23]0 IR 12400
FIREINER, JKMCEAA, 5B ESTRIEN, FEX AL R BT I AR . H ATE
53 1ICD JoU I Ff R ALIG YT A + O3 SRR EIES (CRT-D) O £ ST W 0 28 169 il BEL AT 7 Th e o

MOMOTARO #F FLid ik 7341 195 4515 £ 28 i BH 40 I I 28 3 1 s & B BBk (BNP) £t R B, 48
W BHPTER IR AE T FE=>4% nTAE NG R 2 W10 32 BIFE AR GRBUE 75%, 455 7 P 88%) [24]- Brown S5[25]%} 1565
LN CRT-D O3 BFH AT FIKIL 6.3 1BV, R8T BE A CRT-D J& £ 06 BH Bt 1 320 2 W5
Bl o SEREIR, PR H B K BE U7 A B AT 15.1%) 9 83 5 i 18] . (T Bl U s 1)
41%) P EFAELG, IR R R AR R 5 4 50 3 5. ANk, BRI, HIRE IRBE
PUACHR R H AL )RR B0 T 2R 0 3 A Bt e A1 B R 19

7S 23— TyURFE 57 30 3 322 A5 s D 5080 23 2R AR KB R AR T 5 R AR S5 30 R I8 0 3 SR 0o
K 5O BB A(Z Bt BT R AR RS B, R EoR, MR KRR S KA 30 RPOERH FF K
ARTRE R, MOEBAEHE S 30 RN EE &S THERP <0.05). ZWFRHR, RERGEMESE
A 428 60 it BEL 70 T REATE i P o 3 R0 2 5005 0 5 5 B IR SSUH B B [26 ]« 1 0 3 B O DI RE B AL A7 TE
BRYeL BRIM. POCEEAEEEN, BZSeIe ek, i S W2 i H BB AR AL RE S A 8 0 R B
OEEEBAGITIE SR AR,  DUCRBOE 2 135 it AT 07 505 BT

3. RFLREEMNEEFREPNRANKSE

RFTR A, e i O O EAl . O S S IO L B L R SR N 2 . 2 B AR
ZHRILAE. ZEHA. WHDIEE TR RMATETREERER, REEEM 7 EERETTCHY . BRE
PR HME SUFTLE, RISt | B (AT i . T O B P I PR N2 FH T 5 e 8 DX — IR B4 i 2%
FBL

COMPAS 502 —TFENL 2 0 AES R 5T, 538 4 M NS 2% (1Y) 2 Ml B AL 49 ozt 2 1 0 2 (il
IR TSRV IR, BT 18.3 /N H » PRl P 411 32 A R F/F(major adverse event, MAE) ] & A=
2, ORI, AR R SR R IO A RA RFMAE . 45 REIR, 584 MAE
HRAEER17.3%) BERTAELA(19.1%) (P < 0.01). EFAERER. kA R85 br o e I ZH =
FERFER T AL, PIAL 2 (R AE AR VS 27 T 3 22 7 (27]. HULAT A, W T RESHEAR G B EE
Rt Az FE WS W REAE 22 45 RO B AR H JLT T2 B U7 - Comorettod Z5[ 28] 3 Z S L S AR JG Z B E 1
AEVE TR BT, VPN FR AR (8 BEAH 5C 4 75 5T & (health-related quality of life, HRQoL). &5 EIR, i
AN BEWAEFERESG UGS o, RIS R Gia FH R b gk 17 B U7 1K 85 A2 7
BN R E R T E 12 8P = 0.003).

4. ZIBOEEMNPRERAKRRE

O B I B A B AR R R A IR AT S, (HE A R Z R FMEA T e . H—, R
FE W R R AT AR 43 A PR 5 3 28 B 0 IR T 8 A T A ek ] 1 R £ o o 3 R AR R RS R [29]
Varma Z6[30]— T L 7R, 269,471 ZHEANBEA TR ENTIRER CIED BE N 47%HH T 1%M6e, 1
SEZ GBI 8%, L, MO HEHRE S VRIS AT SE N R, AR R tis SRR
H=, ZHEEEMSIN AT AT BEAFIE— @ M EE2 . DRI, GO B I A SR R e 7 m) B 24 35
N BRI B, SRR B R SR ERT G R I IR AR AR, T v e R A A
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IR L — AN Bl X1 A i 0 2% B T 2% R MR X, R A T DS R 281~ £ SIS A o S8 I, xR
FRUADGRAG 7 LHERTE S, FRBEN TS 58, Rtz mfo g ENEoRIERN 480 T8
A 2%, S R I R | PR M X 2% 5, AT D B T R BE KRR . RO EAE, X
MIEA IS 5 2 2 R ER N DL B HER S R 55 TAR B Horp, SRR — e ae, [HE.
B GISIPNC =B

HE&mHE
AR Z (bR miREERLTI) AR, WE%S: D181100000218005.
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