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Abstract

Objective: To determine whether the remote monitoring system can diagnose and treat asympto-
matic atrial fibrillation earlier. Methods: This was a single-center controlled trial, including 316
recipients with Germany Biotronic dual-chamber permanent pacemakers in Beijing Hospital, from
April 2009 to April 2015. These 316 cases were divided into remote monitoring follow-up group
(experimental group, RG) and routine clinical department follow-up group (control group, CG)
according to the Kkinds of pacemakers; the mean follow-up time was 24.4 + 1.8 months; detection
time, duration, AF burden and antithrombotic therapy were compared between the two groups.
Results: 69 patients experienced at least one episode of atrial fibrillation during the entire fol-
low-up, yielding the occurrence rate of atrial fibrillation was 23.4%. 89.9% patients have no
symptoms, and it is easier to diagnose for experimental group. It was significantly shorter in the
RG to detect the first atrial fibrillation episode (P = 0.039). 48 patients experienced two or more
episodes, and the median time of first atrial fibrillation recurrence in RG was also shorter (P =
0.001). The average duration of paroxysmal atrial fibrillation was shorter in RG (P = 0.006). The
average number of daily AF burden > 25% was shorter in RG too (P = 0.036). Only 42% patients
undertook antithrombotic therapy (RG = 52% vs CG = 29%, P = 0.048). Conclusion: Because of its
real-time monitoring function, the remote monitoring system can detect earlier and treat timely in
patients with permanent cardiac dual-chamber pacemakers, and thus by reducing the duration
and burden of atrial fibrillation, may have a result of long-term clinical benefits.
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ERIGER, HPsLidTiERETREEER(LEH26.5%, XTHR4H16.6%). LRHE XFTRIE
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5 R ALS Wit ) _E ekt B AL BA454E (P = 0.001) . B R B BR 232 vh S 4H B0kt FR 4L S WP R 48
BEIZESE (P = 0.006), [FEEBIAA > 25%KHWHELE(P = 0.036). 695 HBHF78.3%HEHE
CHA2DS2-VAScPE4) 2 245, 1B{N42%M BEBEZHERIT (ER452.6%, XTB429%, P = 0.048).
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Figure 1. (a) Normal intracadiac electrogram in home monitoring system; (b) Atrial fibrillation intracadiac electro-
gram in home monitoring system
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AW F SR B AL 5 E B O L R 2009 4F 4 H 2 2015 4F 4 A FFAE NS B 2810 535 316 41,
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Table 1. Patient clinical manifestations

= 1. BEIRKREARFHE

feann 3| ot B A P {H
BEGIH(n) 316 152 164
FR(F) 753+8.7 749 +83 75.7+9.1 0.421
J 1% n (%) 175 (55.4) 82 (53.9) 93 (56.7) 0.651
HCHE 283G NOEE n (%) 0.453
LR AE 227 (71.8) 105 (69.1) 122 (73.4)
5 2 AL S 89 (28.2) 46 (30.2) 43 (26.2)
FARHEH n (%) 0.254
[ER/C-UN 232 (73.7) 107 (70.4) 125 (76.2)
BB AT AR 84 (26.3) 45 (29.6) 39 (23.8)
b A RO E n (%) 0.509
i % 18] R 241 (76.2) 118 (77.6) 123 (75.0)
LR 75 (23.7) 33 (21.7) 42 (25.6)
ZR O R 5 0 (%)
o I 97 201 (63.6) 94 (61.8) 107 (65.2) 0.560
RN 93 (29.4) 41 (26.9) 52 (31.7) 0.388
O U FELAS (32 3 Ak ) 3(0.9) 2(1.3) 1(0.6)
O 2(0.6) 1(0.7) 1(0.6)
T T B 65 (20.5) 31 (20.4) 34(20.7) 0.941
A HARZR n (%)
2 W PR 59 (18.7) 26 (17.1) 33 (20.1) 0.564
24 [H 25 PE it 95 7(2.2) 3(2.0) 4(2.4) 0.779
MNL 0 THEEF ZLNYHA) n (%) 0.449
L INRE T4 265 (83.9) 130 (85.5) 135 (82.3)
OIIAE I 4 51(16.1) 22 (14.4) 29 (17.7)
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Figure 2. The comparison of follow-up visits between two groups
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B2 ZFEYT 0 4% 15 1), RUTE 6.6%. T4 295 G VI 24.4 £ 1.8 N H (ERH: 245+ 1.7 M H,
WL 243 +1.9 1M H, P=0.346).

3.3. EEISHTEE

L) 24.4 A ABEVIMEE, 295 5 B 3Lt 69 1 B (SLUR A 38 4, HHERAL 31 Il E >
WEBURAE, A5 5B R 3E 23.4% (SEI 4 25%, XTHEZH 18.9%, P =0.253). MELKIGEIRER
136 (2B 72 R, FHIBRLL 64 1K), Hdh 66 Uk (48.5%)HEEAF ARG 6 AN H A (SLH 4 37 K,
XTREZE 29 IR, P =0.479). BEVTH A IS0 2H T IR 5 BUR AT (%) Fh A2 W R () o0k R 2 B Y 4 i (SR B 4. 74
K, XTHEZH 88 K, P = 0.039) .14 3(a). UhAb 48 9l 7 (S5 4H 28 5], Xt HRAH 20 )72 28N Bifi 1y it 72
HIL 2 R UL bR AR, S8 A AE b5 B IR R I AR AL 2 W Ta) b 00t R 2H B B 4 R (SE R 4L 57.5
K, XA 151 K, P=0.001), WK 3(b).

3.4. PEEFEERE

Br B 9 BIFRREE S B, B BURNEFI RSN R4 23.4 /NEF(SEERZH 17.6 £22.9 /N, X R
41 27.9 £ 31.6 /M, P = 0.006), HAEEH K IR 5 R AE RS A1 K T 24 /N o A S B0 20 55
XA B B > 25% REARFE (SR04 1.6 K, XTHEZH 2.2 K, P=0.036).
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Figure 3. (a) The median time of first atrial fibrillation episode in two groups; (b) The median time of first
atrial fibrillation recurrence in two groups
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H 52.6%, XTHEZH 29%, P = 0.048). 18 I EH ARFHAEEM, R EFARAE A DRGSR Y (anik Lein
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Figure 4. The comparison of antithrombotic therapy between two groups
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GBI RS AE 1 NH 3N 6 AN LEREYT 1R, IERESAFEY 1 IR[11].
A AR s B A e, T AR R, S EORE, RN R S R IR S T ACRE . SR
WILRA R R, A SRR EREEARE 1 FEIT2EE VRN 55%~85% (6] [7] [8]. ARSI HAEED 1
WITEHVIBE V% 95%, HRE 41.8%M B FH BV UL S T ZRBE VMR, PRI To &2 5.
R BEVIIKAIEZE, o BE AT REYONAE AR G RIET SRRt e, BRI E BT TAE. [FRF 24
BENEFEN, WS SFKEREE, BATTICRISAAEEZAME, B E AN T2 .. iR EEE
o, W2 HOT REE RIS, WA BEV TAE W RAE

I AR Co JIFE s RS 4 25 35 B 2 D SR O R R AR R DR, AR Bl A6 HE 0 5 v A
H{}(Atrial High Rate Episodes, AHRE)RH Bhi2 W s PR O R 8 R AE[12] [13]0 AHIFFARFTA 05 miiing
PEER A 53 B R A « Kaufman 25 N [O1K: & A=A s 0 5 AR T 190 TR/ HLFFSERT ALK T 6 b BN 5
BUR AR B, SRR TE R 17.3%. Z2EVNBRAPERT 8 5055 stk R O BN 5[ 14] [15], HE
25y RAAE O = B L) S e . tAMNER R FAEFIROE - 055 APPSR (repetitive non-re-entrant
ventriculo-atrial synchrony), &84T P 3% H IO = 505 AN, [R5 T FREE— >0 55 R4,
BB TR, NS TIEHES . 458, @m0 s S A A s, o] DA R B AR PH 1 %
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[14]. [FIRS [E1BIC SR T SR AR A 0 FE LR 4 L B2 . AR REA BAR, BEREREE D, FFREM
B BURAE Ao RN RIS R H R 5 W R B BURAERIAR 12 SO K, X ATRELE 5 il
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SCHRARIE AR B G B T UK AE R 20%~60%, WIARRT&IE 5 OB R E R S, X— RS E
F[5] [16] [17]e ARFIEARJG 2 G5 BURIR R 23.4%, IXEHAR NG BRI R i, 2 AT L5 K] B8 A
HEJE 1 5 M A% S B (interatrial block, IAB), EE & T RGURRTEEEHEAR, BALEEGT, |
HAREPH L 8 R A6 G R AR gk skt e, IG5 AL BB . 58 AT 51RO 55 RE S AR — AL
RSN )2 00 A, #E I B0 o B B R o BURAVE[18] . AN B R s B S R A, BIMS 4 ad 245 sl S
AT AT R AN B R S, B AR SRR RS TR R 2 —[19] [20]. BhAh, ANERAMES: B EIE A TR
CAFTETCREIR T 3 BUR AR, H BT W Z A 80k 2 07 00 tH Ik R 23

YN R IR R I I S5 AR B2 B VT AR LG, o AR S B IR BUR AR 12T 8], 32 5K 5 B
Mzt a), SHEWREZ R, TR RGN Ser WM ThRE, REv% SR IS BIEF, oI 24 5 8
RebE RAERT o W REZHTE 1S 52 55 B v R B Bl BRI R], X PR S AT A2 = MU BN KA
K, R ZHEEE KRNERAEIEARTG 6 NH W, I B F L i2 =57, rTREC e 3 I Mtk 6~12
ANA 1 IR ZERE U] REAR S, X I AR M 0 S i AR A T i L, AR NS SR YT A e, AT R
G W TS BV RO RR B o s B G A 52 SR o BRI [ 7 S I TR 7 40 b S 20 s R 52 1) B s
A KT 25% KRB B 465, X0 Ae 5 5 R BRI R G R0 T WA . s B B R AR M R i TR K
57T B 00 A SR A PR XU

BEVT ORI 89.9% 1K) b5 B 5 58 A A B 1t A, BISE  FI eAG SRR 1) s B0 A6 A1 ] ) A7 A2 TR IR
PERAE . BRI 5 SR A R L. B, TIEIRTERIER 50%H 4 nT fe ik B A i IR
5B 16], WIASRE IR IS SR YT, B D AR RRr 4 BRI b B E R AT Rt 2 bk o Lk,
KIATCREIR 1 b3 BURAE AT e 2 SECO BB, RO ) i AR ZEF A, INsET- % [21]. &5,
X T ICD/CRT-D [ B35 K, b5 BURAER WA FEPusn E ] feafiimis =T, S B E 4808
EARRER.

IR a2 /D, B8R A RGN 2~7 £, SET- AR 2 £, H el i 28 KU TPl 3=
PAKEE CHA2DS2-VASc WA R4 1], A ip B m 8k 3 KB, At Lo Joa i Lo B 22
T 9% 0 5 B AR 3 I P AR bR B U R BR 254, AT/ 2 2/3 B4 RS [22] 0 H RS JORER J7 8
BEPUEHOTT MARE G, P B R sSUE T R a6 803 2 BT BRaIT (23] [24] [25]. 22BN N5 BiET
S 48 /NG A7 5 A BE T IR, B0 ZE R RS, TRLETERE AR P 5 B RR 4 L o B T L/ R BE AR BB
BLAS, BT DA 3 AR S () SR 3 a0 IR s B2 T A A, BT AR PLERIR YT Wi A A
993 S F BB BLTERE IR M 1, R Nk SR D)0 e S I TG AS 2 S B BT A YT, e T AR AT H I X
B (1) JR B (25T 070 AR R 5 B VR T AR B DD, s R B, HJCRERYE B WU AR+ 40 WL, B
AL TIX R EH L. AR KILRAAE 42% CHA2DS2-VASe W4 > 2 /52 7 iktia
7, BEVGEE RIS 11 B R 4k ikt yr o, SRue 4 APkt L BRI T )R 2 i) 2 1% FRB X T 26 AR R
By PUBER A AR R, 0T AR RS, — B LR R PUB I R M o RIS AEiE AR
PrE R R, MEZERK, B2 HE RSB ZNRm, FEMEWN INR #, #5585
DAMRHE . 8 D IR PLE 2y AR B YL T B0 b0 AN T3 ZIE I INR 55005, BRM SR mER R, B
RIMART V2N o AT TREARR /N BEUII [ . AR 58 2 S 0S8 A0 25 S5 IR 3 R W52 3 I A2
HERMHR R A . AT 5 2 0 SR 500 50UE S5 5 BURAE S A v KRS S gk e, A i Sl IR
122
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