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B ¥%0 N\ B T35 8 (cardiac implantable electronic device, CIED)ZE4S i A= ¥ 72 FH HEEA R
A AR R R YR (B B e R N B B R . AR LRSS T DA S AR YL B CIED AT %
TR Gt O YR ) BB B SCH TR AR e, B WIS R BEARR G . AR B AR R TR AR e
MERER. UG URAERFKFSEERCIEDER B BKRXER, FRELHRH LI RES R Y
BRI s. ik EEA%E20114E1H £20144E10 5 LA IR ER R BEAMER T CIEDH) B —3£179
Bl (HEBR I PR 12 TSR S B A\ MO0 I LT3R B ARSI M O A A BB ), W B S SR BN A %
7, WEMRIEKRE R, fHXGRFETERNZEZHERRB A . FMRANET 60N B Kk . £
3R A\ BEHLHHE 1084147 50 & 1 I F (CRP+ IL-1. IL-6. MCP. PCT)HUSE, 43HrIerh B3R5 0 1
HEBBEEFRAMHNRERTRER. #HE40PEFEANKERT5 LRBHHTHE. S&E: 179
BT ORBENBFREEFERNEE, MEFHAHEE, fraNEEE S, BRASEFERME 256
(14.0%) . 5 H 2= F = B B0 0 o Bk B BR R MR &5 2R, 3£ 19%1(76.0%) . % A & LogisticE] 344 KB
BE#:(P=0.001, OR = 14.001, 95%CI: 2.825~69.401), RET=H AL RMHEHAXT 10X (P =0.002, OR
=27.935, 95%Cl: 3.446~226.437), ARFAHLIML/MRZPI(P = 0.008, OR = 3.761, 95%CI: 1.406~10.058)
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Abstract

Objective: To investigate the risk factors, prognosis and the predictive value of 5 different in-
flammatory factors in CIED associated subclinical generator pocket infections (asymptomatic in-
fection also called subclinical. Methods: A total of 179 patients undergoing replacement of CIED
(cardiac implanted electronic devices) in Beijing hospital and Fuwai Hospital between January
2011 and October 2014 were recruited. Microbiological cultures of blood and generator pockets
were consecutively obtained. Patients with clinical evidence of CIED infection were excluded. Pa-
tients were regularly followed up 60 months after discharge. Univariate and multivariable ana-
lyses were performed to identify significant risk factors for positive generator pockets culture pa-
tients. Five different inflammatory factors (CRP, IL-1, IL-6, MCP, PCT) were measured in 108 pa-
tients randomly selected from patients above, and the differences of inflammatory factors were
analyzed between patients with positive pocket tissue cultures and patients with negative pocket
tissue cultures. The inflammatory factors of 40 normal people were compared with the patients
above too. Results: All blood cultures of the 179 patients were negative. Positive cultures from the
generator pocket were found in 25 patients (14.0%). The most common bacteria isolated were
coagulase negative staphylococci (76.0%). A multivariable logistic regression identified that male
sex (P =0.001, OR = 14.001, 95%CI: 2.825~69.401), antibiotic use 3 months before implantation (P
= 0.002, OR = 27.935, 95%Cl: 3.446~226.437), antiplatelet therapy (P = 0.008, OR = 3.761, 95%CI:
1.406~10.058) as independent risk factors for asymptomatic bacterial colonization of generator
pockets. 4% patients with positive pocket culture showed clinical sign of infection during 60
months follow-up, while none of patients with negative pocket culture reported any sign of CIED
relevant infections. Significant difference in inflammatory factors (including CRP, IL-1, IL-6, MCP,
PCT) had been identified between patients who replaced CIED and the normal control group,
however there was no relevance between inflammatory factors and generator pocket cultures
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even when all the fundamental clinical complications were excluded. Conclusion: 14.0% of pa-
tients undergoing CIED replacement have an asymptomatic bacterial colonization of generator
pockets. Independent factors for positive pockets culture is male sex, antibiotic use 3 months be-
fore implantation, antiplatelet therapy 0.4% of patients with positive pocket culture develop clin-
ical CIED infection. Inflammatory factors are significantly elevated in patients undergoing CIED
replacement suggesting a strong inflammatory reaction in those patients, however, there is not
sufficient evidence indicating predictive value of inflammatory factors in early diagnosis of sub-
clinical CIED infections.
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1. 58I

Bt [ N A NI RE B & B, B N CIED (cardiac implanted electronic devices, Ui & A\ HL T
WENEFIZEE L, RIS I 2 I RSO AR R s 1] [2]. BEZ TR CIED AHIR R Gt 1
AR L WL ) B CIED PRIl R e i 2R T e 3 SR B0 0 2 B A B, S 2 0o P 56
HBFF ARSI 5 R3] [4], TIPS UUN £ CE . ¥4 CIED ATV R IR B HEE A S IR
i R TR G RE DR (R ] Bl 2 JEk R I L b i o Bt s AR SRR PT LA 12 B AR I YL B CIED AH G (1 ik Gk
ORI L E SCNTOIERIELR IR G, BN RIERIEG . Caf 2 M IMRSLIRY], TCAER L I
IRPELS IR R R IFRAR, (AAEJ5 SERIBE VT AR R 4B CIED IR RE R B [ S], B I e e
IRIELRIEGE, O RSB SSVE R o X 0 I RIEAR KAL) i, HTSR = AR e & F B
FEARFEFRBIIMER 6] Bk, FHRWERTLEIAINTB, FIR%] CIED MGG, X i CIED R
TG #OCHEE, 2 H T IT IR
2. (U5
2.1. 8

Vitek-2 Compact 2 18 4> H 51 % € /25 BUX QL E A BLR A 7)) HEVIE TR B 7R A8 (L i R Sk A IR A
PRITBEET)s TQZ-312 A& AAB IR BE R (L hs 2 eI W & AT BRA ) -
2.2, A5

SUIRHE . JOKSLES . ECRTEMR. IR ONE . RIS TR KR (LS Sangon A ).
3. BFREHE
3.1. HRMR

2011 4 1 H~2014 4% 10 AR T DA R IL R BB Je B AR BT CIED SEHOR ) B  NIEbRifE: 1. 4F
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Wi 18 Ji%; 2. BRAEREA CIED, HETREZE#; 3. PUHAARE 1 4005, 4. BB AT 7 F IS
FOTE R . HERRARAE: 1. BEIEL; 2. IRAOEIR BT CIBiS AR R G ¥ 3. W LLi2 W CIED A
KRR G Lo A R R

3.2. 5

3.2.1. R ERLE

P A NERER R, 0L RTR: 0. M. RSN, RS ERER. &
FEAE NS A], SEHARR, I R as (A, AR IR IR A R S BEAE B s R 5 & 18 e O b G
OIRBLOLIIREA S, NYHA 704 1L IV 46 KSR 72 3 Fi L 25l LEEish. BER
Wi\ B EIFEIHAREAR 4 (eGFR < 60 ml/min/1.73 m?). 184 FH ZEPEIRHIF I « S FHIR A (1 FH i B
G INHNZ590) s & FEGPE MR . B BB MR 259 I HPTAE R A (TR 3 H & Bl RS e
BN 10 R). E@MBEVEARE 5 48, BEU77 T2V B0 S ), I0REE RS H IR IR LS
JERYAE R B CIED AL E DN 4, S 5K CIED g TIE R, SEK&G. 4R, =K CIED
JEGLIET

3.2.2. FRARE R

FHENE 5203 DKL 10 mL, SZRIUGEGLAE YIRS 25 S0 AT AR 55 2 A o S BN 3% 52 308 ik
Il 4 mL, [FIRGEEAALSEE ST RAER T, T CEID BE#eR ], BHINZESFRA S g, SERLEAMAED
R SO0 s BT AR B 7% . B BE SRR AR TE B 2 A T TS 5 B b L B AR B 7R B . v [ s R B R0 15 o s
FRbE, I E R PRAEAT IR, T 35°CMEEAENEE 24 /IR, NGB S R R B IR R R AR, 35°C
0 F AR Th 3R 24 NI S L EELE B

3.23. it A&

iR M SPSS18.0 BAF AT e 0T, HHEBUR(x £ o)&m; FEZE SN HMSIAEAS ¢ 1056
ZREAIEECR R 3R T Z 0 HR HRSe: TR EOR A BUBCR A o Kl £ R W7 R A Logistic
BIH7 T, P <0.05 WAZERA G

4. ARER
4.1. AR

NI B FHFARRHE: ARUGRIGIENE 179 GIFATEM S G, B 101 B, otk 78 I, Fid
21 & 96 %, “FHIFERY(74.10 £ 12.46) % , Eigs i N R 526 4 N H S I 372 AN H, SPIIREARE](114.78
+47.22)MH . HE#t CIED BJF K 2. RibFes 171 141(95.5%), #HETHH 6 #1(3.4%), I
AR 2 H(1.1%). HpEEEEE 47 51(26.3%), SUEELEZEF] 129 (72.1 %), ICD (Implanted cardiac defibrillator,
BN FRREISS) 2 $1(1.1%), CRT (Cardiac resynchronization therapy «Cr i F [ 25 1677 #%) 1 %1(0.6%).
BB B 145 B1(81.0%), 2 2 K& 25 H1(14.0%), =5 3 K& 9 B1(5%). fd ik i e 4 28 1 2
8 191(4.5%) . HAMFEAKIE W& 1 J 3k 2.

4.2. REREMEMIEFER

RECH 179 RN EEF T, BTSSR FERHTEE 25 B1(13.9%). A H R B i B0 B A e B9
MR EERE, 319 61(76.0%), HAHKEEEEKRE 5 $1(20.0%), JARFEERE 2 61(8.0%), A%
BRTA 2 11(8.0%), IRICHE A EREE 1 51(4.0%), ¥ M2 BRE 2 151(8.0%), A7 1 5 [l Ffg [ 14 5 28] BR 1A 7
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#1(28.0) HABRIBORH TG SO EERE 1 6)(4.0%), FEEERE 1 51(4.0%), FREZEAERE 161
(4.0%), FliRviH AE 1 51(4.0%), PETEEE)E 1 51(4.0%), il R 1 51(4.0%).

Table 1. Result of pockets microbial cultivation

=1 BRWEMERER

P 1% n EL5511%
L FARIE IR AN 25 100
gk [ g o 1 2 BR T 19 76
A R R 5 20
SR E BRI 2 8
N EERE 2 8
BN RN | 1 4
VA AR 2 8
EES 7 28
FHEBER B 1 4
R 7R A BR T 1 4
Jiti 9¢ 2. 78 11 B 1 4
SO R 1 4
5 T U 1 4
it AP B 1 4

4.3. BRIEFAMHNEERSZER Logistic BT

IR Logistic [B1H43#77, BHEP = 0.001), FARIKEP =0.013), RaT=MHRNNHIIAERKT
10 R(P=0.024), K@ HPUM/MRZYI(P = 0.010), 7EFELERTIRIHM: KRS TR AW H 2 76 it 2
E (P <0.05),

Z K2 Logistic \IA 45 e, 7518 B 4P = 0.001, OR = 14.001, 95%CI: 2.825~69.401), ARHj=
HAPUA R KT 10 K(P =0.002, OR =27.935, 95%CI: 3.446~226.437), ARFPLIL/ MR Z54(P = 0.008,
OR =3.761, 95%CI: 1.406~10.058) N JCAE R W IG PR EELS B GL M fa e R &R . L3 2, 3 3.

Table 2. Single factor analysis of pockets culture in patients undergoing CIED replacement

T2 EBERERBERREFERNBERSN

%ﬁ%ﬁ%ﬁ %%iﬁ?ﬁ oo P
SER(B) 7429 £12.16 72.96 + 14.4 74.10 + 12.46 0.623
7
% 79 22 101
/8 75 3 78 0.001
S NFRE
i R LREAE 100 17 117 0.089
A 3 BHLI 54 8 62
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Continued
FARIAE
HL Y FE 147 24 171 0.835
T+ 5 1 6
HLAR AR 2 0 0
R 62 5 67 0.052
SO 92 20 112
BB
AN 36 7 43 0.616
B IREA 14 2 16 0.906
FE L 61 9 70 0.732
5 4 PH ZE P il 10 0 10 0.19
G il 1 0 1 0.686
R e 2 1 3 0.329
BERYE
AR HORET 3 AN H A > 10 R) 4 3 7 0.024
HUL /MR Z) 36 12 48 0.01
Pty 4 2 6 0.164
BEARTE(H) 113.25 + 48.78 124.16 +35.51 114.78 + 47.22 0.285
k27
1K 128 17 145 0.013
2% 17 8 25
3% 9 0 9
I e FER 4 2 E 6 2 8 0.357
AR R
Lyt 39 8 47 0.068
HLfs e s 113 16 129
ICD 2 0 2
CRT 0 1 1

Table 3. Multi-variable logistic regression of pockets subclinical infections in patients undergoing CIED replacement

3. LIfARERBLEZERERZER Logistic I3

P OR 95%ClI
P53 0.001 14.001 2.825~69.401
AT RORTT 3 HRMEH > 10 X) 0.002 27.935 3.446~226.437
L MR Z4) 0.008 3.761 1.406~10.058
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4.4. WRIEFPAMAE K TRIEFRAMHABET

FEERF IR IPEZEI 25 Nrb, A 1 N (@%)TE I BEJa 58 41 A DI B AR IR GLIR e i 1) i B9 17 e A i 5
ZEH IR IR RN N B IRE . 47 6 A BFHAEREVI1 60 A WSLT:, SETIJRAYAE CIED A,

7 NKVICR IR Beslidi 75 CIED J&4Y).

PSR FRIAVELL T AR CIED AHORIER L, 60 N H GBIV A 14 N2, FET2JRFA9E CIED 41
Ko H 84 NRVI(RFFIRFE sl & CIED &4,

45 BEREFRBEXRMEFUE

MEIRE N A BE R EC 108 BiI4T 5 Fh 5 P4 K70 5E

Table 4. Basic information and culture result in patients undergoing inflammatory factors tests

T4 SERMETFUENBENEAERSHEAER

S5 2T IE B B AR 4.

FASIRIRPINE( = 95) PELS IR ME(n = 13) it
FERS) 74.83 £ 11.4 69.15 + 18.76
gl
% 43 12 55
% 52 1 53
RS ENIRTE
T LEEIE 59 8 67
Atz S B 36 5 41
FARIAE
I FES 91 13 104
F4 4 0 4
bl 38 2 40
T 57 11 68
BB
B PRI 21 3 24
B IhfEA A 7 1 8
P2 O 42 4 46
12 14 BEL ZE 44 it 5 0 5
G Hi 0 0 0
TSR 0 1 !
YL S 4 0 4
Toa IR 18 4 22
el
BEAEGUE R 3 1 4
Pl /MRZ 23 6 29
bty 3 1 4
HARREI(A) 112.02 £ 49.58 111.00 + 26.73
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4.6. EEBRERBERXMATFSR{EFEREXESHF

108 fil 35 rh FEAR B TR M 95 i, FEARKEIRIAME 13 . FEARKTFRIAVEL S RAREE FRIIMEA 5 Fh R
PR T2 AR R, IR S,

Table 5. Correlation between five inflammatory factors and pocket culture result in patients undergoing CIED replacement

% 5. CIED BB E 5 MAMEFSRRIEFERAEXN

RPERT PEARFEFRYIME(n = 95) BRI MM = 13) P1E
CRP (mg/L) 69.39+9.16 67.27 £8.39 041
IL-1 (ng/L) 17.60 + 3.79 17.75 £2.33 0.836
IL-6 (ng/L) 8.43+1.75 8.42+1.11 0.992

MCP (pg/ml) 673.27 £ 95.61 666.66 = 90.60 0.809
PCT (ng/ml) 72.1585 + 6.5842 73.7646 £ 9.0366 0.433

47. TEFHERE 5 MAMETFERBIBERERNOBEXME I

HERR & IS0, BAE LW BRI BIhReA 2. B OER . 1R TERLIEVE RN .
PEAMAIR A (B oz s BN 2540) BRI G PG PE ) AP i, fiiidk i JE_BIR& IFE 2
W 22 B, SRARR IR RATMORNE . SRR, BIEHERR SR SOR IR, BEARRIR PR 5 %
ARIEIRAVE AL Z IR B SOE N TER A St 2 R . W& 6.

Table 6. Correlation between five inflammatory factors and pocket culture result in patients without complications

6. TAHERE 5 MAMETESRRJEFERNBXE ST

RMERT BIREE TN (n = 18) RIS T M (= 4) P{A
CRP (mg/L) 60.48£9.16 67.93 £8.39 0.261
IL-1 (ng/L) 18.79 +3.79 17.71+2.33 0.320
IL-6 (ng/L) 8.48+1.75 824+ 1.11 0.800

MCP (pg/ml) 573.75 + 64.52 646.52 + 96.70 0.080
PCT (ng/ml) 76.15 +7.25 73.7246 +7.72 0.501

4.8. EBAMRARMEFESEAREREEX A TR

AL 40 BIIEH N(EERE 50~60 %, H %% 20 Bil), M5E 5 R IER T, EMSEHREHFSIEEAZ
XL, 5 FpRVEDR FIFEREESR. LT,

Table 7. Contrast of inflammatory factors between control group and patients undergoing CIED replacement

%% 7. CIED E 8 E 53R KM E 73158

RYEH T L i S (n = 108) E# ANn=4) P {H
CRP (mg/L) 69.14 +9.06 46.25+12.53 0.000
IL-1 (ng/L) 17.60 +3.79 1.24 +0.40 0.000
IL-6 (ng/L) 8.43+1.68 6.78 +2.86 0.001

MCP (pg/ml) 672.48 + 94.64 544.45+115.21 0.000
PCT (ng/ml) 7235+ 6.89 3.77+1.47 0.000
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4.10. ERAMRARMBAFSRAHESHBIETREEXNMEA TR
B HERR & I PO I 3210, R TED 7 5 IEH S AL 2 M thAr e R & 207 . L& 8.

Table 8. Contrast of inflammatory factors between patients without complications and control group

8. RAHERESMRAMKMERE TR

RYEH T T FREZ R (n = 22) 1E# A (n = 40) P {H
CRP (mg/L) 66.57 +9.06 46.25 +12.53 0.000
IL-1 (ng/L) 17.90 +3.11 1.24 +0.40 0.000
IL-6 (ng/L) 829+ 1.64 6.78 +2.86 0.001

MCP (pg/ml) 633.29 + 93.64 544.45+115.21 0.000
PCT (ng/ml) 73.67 +7.54 3.77+147 0.000

5. Wig

AN T 2, A IR G R CIED B, FASH IR LN 15%~33% [5]
(7], FF H 3= ZEE00 1R o Bk [ e B 14 1 AT BRI (6] [8]. ANBHFANIERT 179 B G, BARA IR 4E RIH
PE 25 191(14.0%), 5 HARHEFRISE RARIT, SRR TOREIR B ARG AE I PR o5 A 2 — 020 be ], R4 7
DL . A9 A BRSNS 77 Fh R 26 A 22 (1) 40 1R Aok [ g 1) M A BR T, o BB 76.0%, X 5 oAt
WFFEAS R 25 SR AR RF[S] (6], 33F— 2 Y i [0 Pl ] 11 % 2 R 7 7 I i PR B A8 G v 1) = B VE

AHEFCNNPER 9 B KR PTI MR 2590 RAT 3 NMH N PUEZR > 10 KVTOERTELS K
P fER R 2R . 551 R AR 5 A CIED AH GRS O RFE ARG R FEUESE[9], Johanson 55 A
I PRI F0 45t 53 M2 CIED YL 7 fa R M 25 . Lekkerkerker [ 10755 (B 5T UE S5 F1 AR Bo 715 0
1 CIED AJG G JLE, MR R AR 5 48 M 2238 . M Ammar Habid 5870 [11], Huil
/NKR 2 L e R D R AR T B R AR B AR N o DRI ot /AR 24 4 () A R G O RE IR B AR L 1 5
Wi AR ER D o BTG T R IURTT 3 MH N HPAEER > 10 REGIN 7 IR R A M Z . E AT
(7749 85 A7 BEAT A P AR 3 I FE R TORE R IR e R T o (RS DR AN IR, HEU ] BB 1 B 2R L AF K
Pichlmaier [ 12]%5{# 41 B DNA #5435 AR % CIED 2% B T4 DNA W, B4 NBEAE L RIiER
Xt CIED K40 DNA FIAS AL A K. FARHT 3 H KRS S ] e Feiiik CIED /&G54
W A5 457 RS 10 5

TEARW A 60 N HRIBE T, FEEEFAMEREZETA | BERE 41 NH HIFELRR G IRz B
TEAIBT T HL R, o5 AT RS I B ) B T 4%, 55 IR B0 TR N %) K B (— e g [ e B 12k A BR )
MG TR R R CIED MGGy . 145 R 5 Z TG PRI AR . Kleemann [6]5F A\ A 58 th 3 4885 7
BHPEZELE 7 BE U 1 203 K H LB A MR 2R 7.5% (3 N/40 ), RSBS00 BT 5 D4y 11 46 BR 1 (2 191142 R A
EIBRE, 1 Ol&m OB EIRE), JFHS AR IEURE —2. Chua JD [5]5 70 R WILE P ALIN
B4 8 JARIBEY M, FERBEFRNGIVER B8 E 1A MUYy, T 15 HIREEIE TR EE B T 1 4
(6.7%)FELIRGY, RGO B ok [ B PR A AT BRI o A FE RIAEIESE T RRER BE AR Gy, U R A
BRUA B TR IR B AR IR G 55 1R R JE 4R R G HAT B0 S AR SR 1

HIERF 41 CRP (C-reactive protein, C M H) [13] PCT (procalcitonin FF£5 2 Ji) [14]. IL-6/IL-1
(interleukin-6/1, HZMIS % 6/1) [15]» MCP-1 (monocyte chemoattractant protein [l FLAZ 4 fU 2K AL 2K 5 -1)
VENEGL I TIAEDS, FEMAIR RS WPIR R G055 Jmy il B e Je R J 4 B i AT I G E BT 2, FFH
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X e A H DL ) 200 97 Il ) 0 6 BR T R B 1 RAFHIAH SR 16] [17]. BRI, ABIFFE 2 iR O
PR AS TR B AR AL TT T R o JORE PR 7~ ARG R e e B 1 fRTAE IR TE@UE, 7 A TR et L
B HARF RO S

AW FLE R, 47 CIED E#HEHA, JCRBAREIRAGRINE, IR T#A IR e, 1#nE
BT REAL T RAE S BEOE FPRES o HBHER A2, BRI IRIIMER B SRR R S 2 ], =&
B3R 5 WEARE R 7 #RBAT WEIZE R 8 T HERR I PRI RGOS SO A 1 A RE I, ASHT FORAT &5 FFAE 1Y
BEDIFRIRAT VWA, HIREIHENEE S IEE A, SOER TR B S, (EIEE IHER
BB PEARRE IR PR 5 BEARRE IR DI L2 RV SOME DR B A Ge A 22 7 HED 5L DR mT e D9 02 73 A £
IR N, I H, TR S G IR, FARHERILRL 1 JORE SN BB, DR B0 PRI G A
AAESER TR ST B o £ Zou [1815FZ2F BT, X HELE S M BAR AR FH et B 00 e O 2 E ks
WT7E, KL 16sRNA P FFRHVERRN, H RV 738w, eI R O80T L N 3 v D HefR T
B IFRER O B, H e R PP 7 VR O S R IR SE A R BRI SR A

Wi PR P 22 K B0 N RAE A7 I T i 5 A O, (B 9ORE IR IR AR A B (K e 5#%E . CRP TRk
TIE, WAETFAR. BERm TS, RrRIEAER(13]. IL-1. IL-6 SR 5~ BARE A0 e R s i
I AR 2 T AR R S 4 B S BORAS I AT[15]. RIS PCT 7R 1 X 4 B sk AAse i (1
PE[19] [20] [21], FBATEBMER R, A2 BTN PCT FAYERIRA, 4RI gtk A R, (H
FERFAEAL ol PEAR S8 AN A AR I AT 8147t Ak AR T 2 5 B 2 1 PCT S8 Tt mi[17] [22], A HAF
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