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# # 5974065230 : MAJOR MEDICINE

KEYWORDS: CARDIAC IMPLANTABLE ELECTRONIC DEVICE INFECTIONS / ENDOCARDITIS
TIRAWIT HONGSAKUL: Cardiac Implantable Electronic Device infections: 10-
year experiencein King Chulalongkorn Memorial Hospital. ADVISOR: VORAVUT
RUNGPRADUBVONG, M.D., 46 pp.

Background: Cardiac Implantable Electronic Device (CIED) infection is a

serious complication. The CIED infection research in Thailand is lack of data.

Objective: To determine the incidence, risk factors and outcomes of

treatment of CIED infection in King Chulalongkorn Memorial hospital

Material and Method: This is retrospective case control study of consecutive
cases of CIED infection at a tertiary academic medical center in Thailand between

2007 and 2016.

Results: A total 68 CIED infection cases were identified from 1,100 patients
who had CIED implantation. The incidence of CIED infection was 6.2%. Of these, 25
cases were serious infection. The most identified organism in serious CIED infection
was Staphylococcus aureus (36%). From univariate analysis, identified risk factors
were included prosthetic heart valve [odds ratio (OR) =1.65; 95% confidence interval
(CN), 1.19-2.3; p=0.036], bridging anticoagulant from oral to injection during operation
(OR =1.72; 95% Cl, 1.27-2.33; p=0.005) and post-operative pocket hematoma (OR
=2.79; 95% Cl, 2.16-3.6; p<0.001). CIED infection was associated with higher 1-year

mortality rate compared to non-infection cases (8.8% vs 0%, p = 0.012).

Conclusion: In this single center experience, the incidence of CIED infection
is common and associate with high 1-year mortality rate. The risks of CIED

complication must be weighed against potential benefits in each individual.

Department: ~ Medicine Student's Signature

Field of Study: Medicine Advisor's Signature
Academic Year: 2017
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a a . . (2)
5RAUNR (Pacemaker mediated tachycardia)
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1.1 A101UYBIN15IY (Research question)

o o/

A1Uuan (Primary research question)
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ANU599 (Secondary research question)
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1.3 Jannaalasdiu (Assumption)
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2.1 amznmsdniauvenileibouinniilgunsaisidnnseindelaidmiumlaly
Jz8azkIn (Early post-implantation inflamsnmation)

2.2 mafaidouinuiigunsaididnmsoindulinilsdmiuiila (Generator pocket
infection)

2.3 msdnidefianglnlanngUnsaididnnselindulnilsdmiuiila [Cardiac
implantable Electronic Device (CIED) associated lead vegetation/lead
infection]

2.4 msdndefiauialanngunsaididnnseindeiniledmsuila [Cardiac
implantable Electronic Device (CIED) associated native or prosthetic valve

endocarditis]

1.4 NSOULUIAMUAALIUNTSIY (Conceptual framework)

o/

BAUNIA 1 NSAUAIUANIAY

Risk factors CIED infection Outcome factors: Outcome of treatment

A 4
A\ 4
\4

- age and risk of recurrence
- underlying CIED infection:
- risk factors - survivals

- complications

- quality of life




Treatment:

- Early post-implantation inflammation

- Generator pocket infection

- Cardiac implantable Electronic Device (CIED) associated lead vegetation/lead

Infection

- Cardiac implantable Electronic Device (CIED) associated native or prosthetic valve
Endocarditis

- Septicemia without specific source of infection in CIED patients
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Anevasgunsalivaniluiuladevarsedraiatadevesiauldios i fUienilsa
Uszdndaumny, nssulsenmuenagll vieladeiidunnaunsaiiileiilaluguuuusingg
a A 9 Y = Y Y v & o = Y oA a
9171 wsesnseaniilatuiatesdsunsuszaununstuivesnduierilaiuuiliuiashn
& ' - D2 a a fa a ¢ a I AN =
Wernnninasasnseiumilaviingns, mavdsueunsaldidnnselindyiaiedmiuilavse
1 QI a a Y a 4:‘1’ 1 gj (9) o 1 d'
nsldangiisaniiuwlinfnaeunnitnisilegunsalluasausn, dumisidesgunsallagnis
| v o a X | el A v (10) ¢ ) %
Hagunsalludesiosillenmaiaeinnndinisilagunsalnusinamiien siudedadeuindey
auq 1w gUaeniildluyae 24 Tilusneurgunsal, myndanenseduinlasuudaasineutls

¢ o o PN | o ¢ ' a & ¢
gunsal, Mviminanisigunsadlugrusnuasiligunsal finadenisinegunsel
)

ol

a

A ¢ a ° YR = (5
aLaﬂﬁ/ﬁ@‘lJﬂﬁsUu@Ej\‘iﬁ"l‘WiUV'Jolﬂuqﬂsllu

msfnulutamiues Klug wazai Wanundsiadefifnadenisinderigunsal
Bidnsedndviaiisdmiuilanuinsidldlurag 24 Hlaneuiligunsaiiinatenisiode
Wisnnu [adjusted odds ratios (20R) =5.83; 95% Cl, 2.00-16.98; p<0.01], nsiiiiane
nszduilanuuiansndeuilgunsniiinaenisinidiodfiuanntu (@OR =2.46; 95% Cl, 1.09-
5.13; p<0.01) , mw‘hﬁmamiﬁqﬂﬂsaﬂmmswzLLsﬂwé’qﬂqqﬂﬂﬁaiﬁwaﬁiamiﬁmL%@Lﬁ'mma

sﬁu (aOR =15.04; 95% Cl, 6.7-33.73; p<0.01)

nsRnudoundsues Sohail uazanz IdAnuistadeiitnasensinidefigunsal
ddnnselinduilnilsdmsurilanuinnssulsemugnamesesdifussoziauuinasnenis
AaLdaufiunniu [odds ratio (OR) =13.90: 95% Cl. 1.27-151.7; p=0.03] n13gunsailianglvl
Haannnin 2 anetulUluhlefnasensindoiusnniu (OR =5.41; 95% Cl, 1.44-20.29:

p=0.01)

= . (6} va o A aa !
N13ANYILUU meta-analysis U9 Polyzos hasaue sAmseidaddodiinade

msfngeigunsaididnselindsiliadsdmiumlanuinlsausedrdaiumau (OR =2.08;



95%Cl, 1.62-2.67), lsAlameidess [OR =8.73 (3.42-2.31)], TsAnsanltsnas [OR =2.95
(1.78-4.90)], SUUsEMUNaMIBEMTUSTeZIa1UY [OR =3.44 (1.62-7.32)], ﬁﬂizi’aﬁmﬁaﬁ
a;dﬂsaiﬁl,ﬁﬂmaﬁﬂﬁ%ﬁmEjﬂﬁm%’uﬁﬂaﬁawﬁwﬁ [OR =7.84 (1.94-31.60)], Us¥ iR tsmiila
aual [OR =1.65 (1.14-2.39)], UsziRlUnauvininanis [OR =4.27 (1.13-16.12)], Usz i@
Suusevueazatedudon [OR =1.59 (1.01-2.48)], UsziRlsananaingluudiadivh

Wann1s [OR =2.46 (1.04-5.80)], nassmansiaudeniiusiinunanisa [OR =8.46 (4.01-

17.86)], UseSanisvisinanisgsuiiensnanglvosn [OR =6.37 (2.93-13.82)], Usyianmsiasu
wietligunsaidiannsedinduilalesdmiuiilalng [OR =1.98 (1.46-2.70)], UsziRldaunsal
nszduiladiasimmasaidendewivinans [OR =2.31 (1.36-3.92)], Msilagunsaliives
7184 [OR =4.01 (2.48-6.49)], msﬁquﬂﬂiaiﬁlﬁaﬁmﬁﬂa [OR =8.09 (3.46-18.92)], NS84
anelviinndn 1 ane [OR =2.02 (1.11-3.69)], nMsilap3asusumsussaununsduiives
n&uilovala [OR =1.45 (1.02-2.09)] Wiuldiuse lseUszdih, Faonisiiieafugunsal
waranelntsuistadoundeuvannvansiladeiinanenisinifogunsaididnnseinduiinils

dusuimlaiuunnIu

d’{j 1 ~ a ds‘/ fa < a 6 a o [ Ly a (9,12, 13) &
LSU@ﬂ@IiQV]WUSLUﬂ’]‘i(ﬂﬂLGUE]Q‘Uﬂim@LﬁﬂVIiEJUﬂﬁGUUWEJQﬁWMiUWJSL%N’]ﬂ%ﬁﬂ 0]

q

\Wangu Staphylococcus spp. WeNUNINNINTeay 80 YaIN15ARLYD drudanalsndusd

wulgiaiu L%ﬂﬁjmmimau bacilli, Corynebacterium spp., Propionibacterium acenes 1ng
a a a 4’4’ (3) =~ J a (Y a dfl" A a r-:l' L

NYIFANNNSNANTAALYE ~ LednngnunsAnieusuilegUnsal (generator pocket)

seriansiagunsal Walmsfnwedunusnasmunianigunsalanavihliiinnisineay

]
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wWrluanuasliidnlUlunssnideawazslanatedunisinonaglnvsanisiaeanauila

o [

v v oA a & A ca & A ¢ a ~ Y a
1@ "Uflmtuﬂﬁ(ﬂ@L‘UEJ‘VIQﬂﬂimaLaﬂ%i@‘Uﬂﬁ%ufﬂE]\‘ia’]wiuwﬂ"\]%@mamaaﬁlﬂﬂﬂimfﬂ

ANILUNINGBY, NILYINANINLALENIINIFTIANALLINTVUIAENUIN TSR N5 FeT IRty

= =€ v

Uaanesaeay 20-30

Y

seninmssnwlulsaneuiaegfosar 5-15 wagdnsIMadeTInn 1

a & a

(14-16) ] aa o [ a & fa ° LYY
I@EJSUUG]@Uﬂ'ﬁG]i’J"U'Ju‘\]QEJLLagiﬂ‘i‘ﬂﬂqiﬁﬂL?J@E;UﬂﬁmaLaﬂVliE)imﬁﬂi‘lmmﬂﬁﬂ%iU%ﬂiﬂu

o = o (3)

‘ﬂﬁ]ﬁguu%ammuLLmWNmiiﬂwwaﬂ American Heart Association U 2553 kaguIniansg

aa o U o o = (4) o 1 a g
IUINY, N15UNULAENIISNYIV8Y ANTIVO1UNINTU 2558 Lﬂwaﬂiﬂmmmmimm%

fa & a 6 a o [V &
gunsaldidnysetindviialedmiuiilasenduy

1. anmzmsdnauveiiadeusnanihaunsaldidnnsetindviinilsdmsuiilalu

sreelIn (Early post-implantation inflammation)



2. mshndeuinniilgunsaiBidnnsedindviniladmiusiala (Generator pocket
infection)

3. nmsAndefianglanngunsnididnnseindefiniledmiuila [Cardiac implantable
Electronic Device (CIED) associated lead vegetation/lead infection]

4. mshndeiiauilanngunsaiBidnmseiinduiinilsdmsuiila [Cardiac implantable

Electronic Device (CIED) associated native or prosthetic valve endocarditis]

9IMTuAzeINTRARITBINAnTegUNInIBI AN indelniledmiuilafily
Mmﬂwmammgﬂqusuaqmiﬁm%a ehummasL“fJumsé’maUﬁu%nmﬁa@aﬁﬁhqﬂﬂmﬁa
Sfhawflonnisuan ume Seuiivnaudleeiiiviu Funsunddasouazsnvasinlundoutu
G]’]llLL‘LJ’J‘VlNﬂ’]i%ﬂiﬂ’]ﬁﬁﬂﬁﬂiﬂ&lﬁﬂ’sﬂﬂzlﬁ%JUﬂﬂimi?ﬁ]Lﬁ@@]LW’]zL‘%@, NSMTIVGONUNTH, AT
waw'?gijamﬂufaL?JaLﬁ'mﬁ’uu’%nmﬁﬁqqﬂﬂsajl,t,azﬁwﬁmsmamqﬂﬂsaiaaﬂ%ﬁmif‘iamwﬁa
nangla “Lu@’ﬂamqmwaﬁﬁwammeﬁaLﬁumﬂ%%@LWﬂzL%alﬁﬁuLLﬁaqﬁamsamL%aﬁmalw
M‘%@éjuﬁﬂﬁ]ﬁmmm?iﬂm’gf\m?iuazﬁaumm?iqqﬁﬂﬁ]mummaammﬂmi [Transesophageal
Echocardiography (TEE)] Lﬁ@ﬂ@’hsJmamwﬂﬁuazﬁaummﬁqﬂﬁﬂamumwmqaﬂ
[Transthoracic Echocardiography (TTE)] ﬁmmhLLazmmaﬁwme‘mumwﬁuasmsmm
TEE é’fﬂfm:u1mg]ﬂn3Lmiﬂ%’aumaaﬂ'ﬁamﬁaﬁ?ﬁﬁﬂa Wy nsiniesouaula

(perivalvular extension) Wsenuesnustiaaumla (valve abscess) ladnlauniin1snsa

AAUAETIBUANURER Ak UNImTIeen

fugiI1n1e Early post-implantation inflammation @1unsavinlinn sAnieany
whldusnaiidsgunsallandindeladnunisiiaieanunsalinissnulaen1svinurauwasns
SuusemueUtiusdmiviuaiiseriiounsuauls widniinisinenusnanigunsa,
a d’l’ a a r-:glj r-:ll‘: LY = | d’lj ) a a
nsaaenasl, nsfadenauilavienuinamnzealuuinlaeiildamisaeduigan
L a & A Y a ¢ & v ax
wasRnedulavziinsannengunsniuarats ineenniuaLay s U JTauenuwIvMang

SN TUIUAULAELUIAUNALNNZLY DLATNA TEE AULNURIN 1
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WHUAST 2 wamnenssnsasiniogunsaldiannseiindviinilsdrusuiala

(AauUasan Figure 2 A Baddour et al. Cardiovascular Device Infections )

| Suspected CIED infection ‘

1
| Blood culture ‘
1 |
4 i
‘ Positive blood culture ‘ ‘ Negative blood culture ‘
TEE Pocket Generator/lead
infection erosion
4 4 4 1 1
Valve_ Lead_ Negative 10-14 days of 7-14 days of
vegetation vegetation TEE antibiotics antibiotics
- = o e A 4 3
FAHIUUUD - ASNIEUNIAFOU 17U AR - wasnzdedly s.aureus T
- = . A =
NN ﬂmamﬁaﬂ‘ﬁmmuéa 4-6 e 2-4 dlani
= 4 4 = 2 E A a4 oay
A=A Falani - mamzvadluderiinulven
£ o =y 1 Y e 4 - 2
auinla - asdl luiansunsagousam e 2 dlani
wislau TEE negative
2,14, 17-19)

= = (12, ! a & ca A ¢ a
INNSANYIMAIENISAN wumsAadieaunsaldianvseiinduiinils
dmsuiilavziinisadne biofilm uvilinissnwlaenisiienujdueiiesedasainag Ly
b Uaemennnsinouwasilonanasianisiadedidoutuniaunsadidnvselinduie

Hadusuiiilale

2 v Y] (12) PR a & 4 fa & A 6 a
nsAnwdoundaves Chua wazamy — MnyUledAndenaunsaldidnnselinduiings
dmsumila 123 51e Welsafinuifawenniignae coagulase-negative staphylococci
Soway 68 uay Staphylococcus aureus Sewar 23 fUlgsawar 95 lsunisinwilagnisaen

¢ v ax =& v a Aa v Y a & ¥ v o
qﬂﬂimaammﬂmmﬂgmuz PIUDNINNTAYYINTDYAL 8 AL DHTINTAALYDYYDUIDYURY 3

msfnwdoundsos Margey uazan | wuithefndefigunsnididnvsedindvia
Hagnsuiala 39 7 L%aﬁwudﬁm%aumﬁqmﬁa Staphylococcus aureus 5088y 30.8,
coagulase-negative Staphylococcus Soeag 20.5 fUeTouas 82 losunisnengunsaiean
LifighefiRnidofigunsaiBidnmsotindulinilsdmiuiiladdou Tnsnndediniosay 7.4
Tugithedldsunssnulaensnengunsaisenifissunsdrueldiunsinusee e
eqegnafir nuiifiey 13 MefeisnmsinderigunsaiBidnnselindvintladmiusiale

Tideusgfisevay 67 Idnnsidedinegisosay 8.4
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msfnwluirmiilungulsznnsildgunsaididnmsedindviiniledmiuilaves
Athan waganiz | tieAnwdssarmadedislulsmenuiauassasniadedinlu 1 Jves
fefiRaidofiduilannnsldgunsaididnnselinduiinilsdmiviila nuidaeiifadod
Auhilavianun 2,760 518 Hufiheiifgunsaididnnselndvsiatidmiuila 177 918 Tu
Fihenguitldunissnulnenisnengunsaleeniisnnnsideislulsmeiaiesas 12.8 1
danmsidedinlu 1 Jegidesas 19.9 uasidloiSeuiiisuiunguillalléiunsaongunsal
oonlaglisumssnusmesufiusiissesafemuiilunguilildfunsnengunsaioent
Sanmsdeinlulsmetuiatesas 23.5 fnsinsidedielu 1 Yegfitevas 38.2 An
proportional hazard regression tand survival benefit Iuﬂdmﬁiﬁ%’umiﬂamqﬂﬂiaﬁaaﬂﬁu

la,iiﬁ%umsmamqﬂﬂmjaaﬂagjﬁ hazard ratio =0.42; 95% Cl, 0.22-0.82

] v W

< V1 [ a & fa & a & a v <
azulainisshwinisinegunsaididnnselindviliaiadmsuilandnasdunis

sangUnsaloanuazeutiue lnsenufTwsildesdunisiefiaseunguiseiinaziaie
NMITIinansiulsmeruiauazUiunstdenunanI SNz e us oNan 3N
1% a wva o [ % a & a ¢ [ % add o
WeelfjUAnns dmsunisaengunsalluiliialadidnvsetinduazanelvoanyinly 2 3Aen13vih
HUANEEIU (percutaneous lead extraction) ﬁumimﬁmaﬂqﬂﬂiiﬁ (surgical lead
extraction) dansideniinanislunisaengunsaieanasduiuladenaiedne 1wy an1may
wiouveshy, Han1sNaWITe, svesiatildagunsalaufsioie Tadnilgunsalluidu
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segvawulonanitliisnmnengunsalinuaeauddilaniaaumalnintu
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aglsimnuinsAinulugUlenlianunsanengunsaloanfaudiindivdnguiiae
gunsaiddnnsedindvinilsdwiumilalasanvgiluliaengUnsaloanduldvianndauldn
LinfounagviminanisuseauldufiasnazoenauninloaniisnsnNsiinynnan muwas 5m s

S Aa A ! J % L4 O v Y saa -’-&J

nmsdeTInnliuandsiunisaengunsalosn suunsteyavestheilvgunsalnfaielunseua
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denlaedlinumsfiadenduwnuwuininsinuddienguiaslasunissnulagnisoen

[

gunsaleanliladinmsfnwnuniissnewas SslinundngnudlssInendaau

=3 . (13) A Aaa o 1A a k4
N15ANWIYY Ruiz wagAnue  wudigUae 3 518970 33 emidaduininsinide
aunsaldidnnsetindviinildmsuiilalasunssnnmeenujiueiiesograse o
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AUreliwdausameagsunisnengunsaleanlinuindinneunsndeundmsiaianulule 2
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= 9 ) (20) v & v a & a ~ a
NsANdouUndavas Lee wazany  nsenuithefneusunilunianseen

) Ao ) Y aa v an ° & v Ao A
Wlansunssnweigisnslieufiiusuagyiuaarianue 4 sigaindiieniliasensenn
lafins1afannu 242 518 a9 4 519uaInsaRnnulUssesianady 25 wWwou Saliny

va o

amzunsndeudeRvelilduusiilviasngunsalifnwesenynielaglidensnvgiaeiu

Y

FRLEILY

MsAnwITes Anna wazanz” IdRamunansdeiinenuiunisinie
Staphylococcus aureus Tunszuaideniiviesufifin1g 782 518 wuiiduwafissnulugiae
fiflgunsaididnnsefindulnilidwiuila 33 e Feineanldsumaitaduidiaderigunsal
15 518 Anwdudesay 454 Tnefleiitvgunsallurasdusninidoiiesay 75 withilsgunsal

A 1 Yasnundndengunsaliiesiosas 28.5

nsfnudeundsues Viola wavany  Anwdadelsafinulunsinidogunsal
BudnmsoindulinilsdmivilanuindiiefiiaidofiaunsaBidnmseindeiiniledms
sala 504 18 ffthefindeannauildu Non-Staphylococcus 80 eRmusoray 16 39
It

Tudhenaudly
Y 9 Y

N v 1 a

fadeidnidogunsaiBidomseindvintisdmiuiilafiiunisinided
UShaiiilagunsal (Generator pocket infection) 71 518 Tnedleg] 6 seilliilsnengunsal
sonviualosefanudssgdlunishdarssdennafanululy 6 Weu lunudninis
Anudetdoutuluithongud tnefilfthededinnnmsdadelundguil 2 Meiaainnisin
o Klebseilla pneumoniae u Nocardia spp. L‘ld]ulgﬂ"]EJIUﬂEjiJﬁléfﬂ@(ﬂqﬂﬂiiﬁ@@ﬂﬁgﬂﬁad

318

suwiuliinisideyannmsinvinaiiuinszienavihlinmsshwlaenisaen

fa & a ¢ a o v o & & Y v a 9 v a
gunsaiddnmnsetindviintlsdmiuimilatudunsdhwidunauniuly nssnwsmesu]
Fruiiesegufeilasanzluitensineusnaiigunsalddnnsetindviinildmsu
33 (Generator pocket infection) Ingfilidnunizunsndeuazn1sinieainiiow, gUiei
oA & -:4 I aly a & A4 =~ | @
fidlgaramnzwelunssuadeniluuinlaeilinumsindenausiaiivsnadensinyuay

= & M va v v a v sa « Ao o 1%
nnnsAnwnlilaideyanazndngudlsedndniiivame luussmaninineinsmiein
mMswnmgfiininuwaaunsaiianynsetinduialsdmiuiilafismanisiuuimnianissne
YaainaUsemanlde1vi vt Al g was AU UNTHEINTAUNTLINNENUINIALAIY

= U

o @& = & o = - pape ~ ¢ a & ¢
7\]’]L‘Uu%\‘iLTJ‘L!‘V]@J']GU@QﬂqiﬂﬂUWUWﬂﬂ'wﬁlﬂiauﬂq@Jﬂﬂ@‘Umﬂ’ﬁmﬂqim@LEUEJGUENQUﬂﬁm
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& A fa < a 6 a o LY A L [ IS A A
Wengunsaldidnnseindvyilailsdmivimlanlsmeuiagmansaldounds 10 U ey
Foyatunsimundunumiansinvmsinidelugunsaidiannselindyiinilsdmiumlaly
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3.1 3UUUNT5AY (Research design)

N398lAsNTEUNMTINTIUUT (Observational Descriptive Cohort study)

3.2 52108U35n157398 (Research methodology)

3.2.1 Us2v1n3 (Population) wazf19819 (Sample)
Usgyns (Population)

v ¢ aa wa fa & a ¢ a ° o W
FUrelulsmenuiagmainsainnseniivsy iReunsaldidnnsetinduialesdmiuiile

(%
(Y |

Uszinnaeqannssideudiiely assvavivinaniseny ICD9 10 Vdoundafudausiud 1
1NFIAN 2550 £ 31 SwAu 2559 Lo

0050: Implantation of cardiac resynchronization pacemaker without mention

of defibrillation, total system (CRT-P)

0051: Implantation of cardiac resynchronization defibrillator, total system
(CRT-D)

3780: Insertion of permanent pacemaker, initial or replacement, type of device
not specified

3781: Initial insertion of single-chamber device, not specified as rate
responsive

3782: Initial insertion of single-chamber device, rate responsive

3783: Initial insertion of dual-chamber device

3794: Implantation or replacement of automatic cardioverter/defibrillator,
total system (AICD)

f79819U5241n35 (Sample population)

faelulsmenuiagmansamnaeiidsy iRnidogunsaididnvsedndvinails
awsumlalunuusingg

3.2.2 ngunadailunisamdenidiunfne (Inclusion Criteria)

dndenfihelulsmeuiaguiasnsalnnsefiiiuse fgunsaldidnvsedinduiingle

dmiuinla

AUUIZLANANAUAIIARANA IR D LU
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a

1. amgnsdnavtenieifouinaiilgunsaBidnnseindulntsdmiuiilaly
sruelsn (Early post-implantation inflammation)

2. nmsRndeudnaditligunsaibidnnsedinduiintlsdmiuiila (Generator pocket
infection)

3. msfnderianglangunsaiBidnnselindvintladmiuiala [Cardiac implantable
Electronic Device (CIED) associated lead vegetation/lead infection]

4. nmsRndeiiawiilanngunsnisidnnseindedniledmiuila [Cardiac implantable
Electronic Device (CIED) associated native or prosthetic valve endocarditis]

5. amgindelunssuadenilinuamnvesmsindelutasiiigunsaibidnvsedind
yinidmsuriala

ﬁu&gﬁLwﬁ’uLLsmuﬁaﬂmﬁ’u 1AEITMIUNANIINTIIMBIUHURNIS,N1TIUAdEm Y

szl

3.2.3 ngunaeilun1sanaanaINNIsAne (Exclusion Criteria)

fheiongtiesndit 15 ¥

fueililldnsafamuilsmeiuiaguiasnsaindaanldgunsaididnnsetinduilails

dusuinila

3.3 mslddilomdfiaaldlunsise (Operational definition)

3.3.1 amizindegunsnididnnsefindeiiniledmiuile uaiy

3.3.1.1 Non-serious CIED infection

1. amegmsdnavvesiadeuinadigunsaiBilnnselindsinilsdmuiilaly
52813 (Early post-implantation inflammation) ¥s18/09 2NIFUILAT
Uinndilgunsallasfilaifidnuzdsfemsinde Wy nuesiiviinnuss, uwa
HAAKEN

3.3.1.2 Serious CIED infection

1. msfndevinaitvgunsnididnnselinduiinilsdmiuimla (Generator pocket
infection) s1anefls o1MsUILASTIUTNATHUNTaiTEn vz UsTemshnde Wy
MUBINUTIAUNG, Wnarfauen, STanglividegunsaloonuniiudnadinmils

wundu
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1.1 aghnaiamzusuiigunsal vingls Msindenuinanilagunsallagi

[

Lifidnwaznisiadiawnsndauludassuuduwazlifinnsinalunsewadon

¥
a IS

1.2 Mmghngausuniagunsalninizunsndeu nuneds n1sAnleusaniis

sala a

aUnsININsSAnalUSTULAUMS aRnLY B luNS LA an

9
[

2. ms@ndefianslriangunsaididnynsedndviiniledmiuila [Cardiac
implantable Electronic Device (CIED) associated lead vegetation/lead
infection] yianefils nsfnidefinmanudowile (vegetation) Anudafianglives
Q‘Uﬂizﬁﬁﬂﬂmm modified Duke criteria

3. nmsfederiauwilanngunsaididnnseinduiintladmiuila [Cardiac
implantable Electronic Device (CIED) associated native or prosthetic valve
endocarditis]
ynefls Msfnidefinriawuiouile (vegetation) Andeitudinasiilavieidey
#3lamu modified Duke criteria”

4. amsfadelunszuadesilinuainguosmsindeluitasiifgunsa

Siannsotindviailadnsuiila

3.3.2 AIENNNANINUALLALY TN

1. Morbidity related CIED infection 81884 A13VNNANINILAAIINATAALYD
fa & a & a S —c a2 | a & fa & A ¢ a

gunsaldnnselindvlialedmiumla wu angindegunsalddnnselindviini

dwsuiiladdou, nsfaeiietnzdunduieieriuiueigunsel

diannselindudnilsdmsuiila, nmzunsndeuainerufiruziiiesnvinizinge
fa <@ a s a o U CY)

gunsalBdnnselindvliafedmsuiila

2. Morbidity non related CIED infection nsnefis n1gvmwan1wiililaiinainnis

[V Y

a & fa = a 6 a ° 1
fﬂﬂL%@Qﬂﬂﬁm@mﬂmi@uﬂﬁ?ﬁu@E]\‘iﬁ’]%i‘UW'ﬂﬁ] WU NsUBUlIINeIUIaINLA

Y ' '
S v A a

ﬂﬁzﬁi’ﬁﬁaé"uﬁumﬂﬂw, AeRnderieTorauiiiutedy

3. Mortality related CIED infection anefis fteidedinannisindegunsal
didnnsedndviatlsdmsuiila

4. Mortality non related CIED infection #s18189 ﬁﬂaatﬁa%ﬁmmmazﬁu WU

detinanlsausydiidu, @etinaingdnive
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3.4 MIAUINVUINAIBEN Uaz natialun1sgunaaeng (Sample techniques)

£%

Target population fio §U3glulssmegruiagmnasnsainnseniuseinnnwegunsal

dannsedndviinilsdrnsumilalunuunieg

1
(v

Sample population #a gUaelulsaneruiagmiainsaiynieniiuseinfnie
gunsaldidnnsetindviinilvdmsuiilalunuusing Nunsnunlugis Weuunsiau

2550 DABUSUINAL 2559

IUINA29819 (Sample size determination)
nsAnwluEUIeNguFied 9NNINUNIUITTUNTIUNUTIRURNITAIVINTS
Anudegqunsaibidnnsednduinilidmiuiilasglutng 0.8-2% ° lunisfnwiivey
Tnanaiadeulalsitiu 1 %
1NgAT Single group /proportion
N= Zpqg
%@
Z = 1.96 (two tailed)
P = dndiugUiinsaluadlsnvNnITNuMUITINNT Y
Q = (1-P)
d = acceptable error WioauAmAWADUNIAGTINTIvauSULY
ivualnlaiiu 1%

uwnuAlugns N = (1.96) x 002 x (1-0.02) = 753 Ay
0.01)°

nnsiwnezlaswugiisniinnzingogunsaldidnnsetindviinil
dmsuiileegnales 15 audazanunsamgiiinisaivesnisiniogunsal
ddnwselindyiladsdmiumlalulsmenuiagmansal dwsuluanuddeiinneidy
[ o Y a a & fa < a ¢ a o [ d'
Audwugtheninnmgindegunsaididnnsetndviniadmsvilannsennga

AN N UNITARLADNLTIUNANYN

3.5 9unaulun1saiiun1sive (Methods)

Tudasuwnndaiiunisvesuginldigseiisunnmadsmeiuiaiiolasu

NSUTEEINAINAMENTTUNNTITESTTULAIARA N ey aRUIg Ny se e ununae
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miadenliliileswiulagnsianunaveinsinymdinidawengieniuinas

TuNNSAMEB NN AN LAINILNNGVLRARTUNANITS N ARAMIUAINNITIL DU

a a 1w X a a v y) Naa Yy a1 v
LLQSWﬂqimqﬁ]ﬂﬁ]@ﬂUVl'NQTJ'JEJWﬁ@QJﬂ@E\JU’J?JVl'NIVliﬂWVﬂuﬂiﬁuw GU@lJaVllllﬂi‘Uﬂ'Ju

Y

WIelANNAaIRLATRUYRIlaYa Ve taYalidnIIY
I~ Y A aa wa fa @ a € o v v O
¢ FuAueniuseilaunsalBidnnsetinddmsuiila annsiarinanis (ICD9) 210
(4 = v L3 [ 1 = o/ gj '
AudnvszlougUlglsmeruiagmansal IneiludUiginingiasny A

o A

JUN 1 HpUNNTIAY 2550 DTN 31 LHBUSUINAN 2559

e FuAunysziley ietuiinteyarthe MAmunuanIsAnEanvas Inclusion

criteria ey Exclusion criteria

o Aununndeyarthe doyaine, a1y, lsauszad, Toyanisngianis
14 a wva va fa a ¢ a ° v a !
Vel URnTs uavdseiinsilsgunsaldidnynsedndvlialadmiuiilagilasiieg
< v 7 daa o a & A fa < a 6 a ° [ &
o fudeyaiieidadunneindenagunsalBidnvseindviintledmiumla we
nelsAnanssnwnzinegunsaldidnnselindylailvdmsuila Wi

Waszviguinisal JaduidesniinadenisinenasnanssnyidlefanugUae

paadnwlUiduszeziian 1 9

3.6 N1339UTUTRYA (Data collections)

o fiumumudeyaitiennaessileuansidlaedinudeyauasiiuiindeya fe
AANTIUNTITY
a Y1 dAaa o a & fa & a 6 a o v o 3
¢ fsungthenitadenisinegunsaldidnnseindviiadedmiumlanunn
ngnaueilunTsAnER NI AN YIkAIHUNUTEANTBINTARLT N UAIR
ANLYBAUITY
I U Ao | a & ca & a ¢ a Y a
¢ ununuladeniinasenisiniegunsaldidnnselindviinlalagd198eaInis

NUNIUITTEUNTITU
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® fasnuisnissnwnaznan1sinwnsindegunsadidnnsetindyiialedmsu

Wlalulszineingg suvisssegnainsueulsmeuis, ssesnaigUielasu

g1UTIUY

=

AnenurUhefszezian 1 UnaslsgunsaiddnvselinddwnsuiilauasndaUae

¥ '
A ]

AneRnenaunsaididnnsetindviailednsumlaiefnwdsdnsmnnann

9 q

o S Aa I Aa & ca & A ¢ a ° v W
LLagamT]ﬂ'ﬁLaEJGU'JG]GU@ﬂQ‘U']EJV]W@LGU@QTJﬂiﬂJ@Lﬁﬂﬂi@uﬂﬁ%u@ﬁ]ﬂﬁqﬁiUW'ﬂﬂiu

lsanguiagunasnsal

3.7 M3Aszvidaya (Data analysis)

Toyavluvesiherladudeyadsnanin wu we, lsausedd, doyanis
g8, Uszamveansiaie, Tadeniinadenisiaiie, nan1ssnwigdiensn
o uanstoyadusuiuuariosas (percentage)

Toyarluvesthenladudeyadaium wu ong, seeziainisueu

[ '

A A

lsaneuna, ssesanusiilgunsalauinnsinenigunsal, ssesiia

v aq Y Ao a v 1Y ! a |
nsiieUaue a1ndinnsuanuasund wansteyarmeuaAade mean wazdiu
PN Y a | a v v .
Jeauuunggny, endinsuanuauuliung azsuanstoyanie Median
(Min/Max)
NAAOUANLANANTENINNGY Ineldiansnsadialunisinsieviang  Chi-

square test Wag Fisher’s exact test wazmuntaisiduslngly odds ratio

nadauTEErUaRamANISal (Survival analysis) Iagldisnismneadalunis

WATIENRAY log-rank test

N

Revihnseeideyalaglelusinsy SPSS version 22 wag Excel

e3°
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unil 4 wadiasnzvidaya

¥

4.1 FoyaiugudU-efideaunsalddnnseiinddmiuiala

PNMsAanuUseIRgUIglulsameuagasnsainnseniuse inaunsal
a a 6 a ° [ 1 = v v o o
ddnnselindyiintlsdmsuiiladssiandagainnyselougUaslu assasivinanisany 1CD
9 10 Udpunasusausiui 1 unsiau 2550 fis 31 §uay 2559 (Nl 3) nudndegUieh
pldgunsaiBiannsefindyiallsdmsuilanuussinvanagianun 1,240 518 Tuss i
selsunigameldanunsanuldvun 140 518 JUseiRmimndneiianun 1,100 578

= 9 aa & - Y o a = a
Twazdeanauwandluunugiin 1 wag 2 wiadueTonsedwidlaiinnis 737 519 Ianehn
Ao 45 519 [ Junnshnlioguuse 17 918 Andu 2.3% veafihellunianseduiilaiing1is
Viavun, WeseInseaniiala 309 518 finzfnge 18 318 1Wunzindoguust 7 918 Aadu
2.2% vasrtheilunIeanseanmlanmuanaziazosUunsusrarununisiuivenaiuiile
Wila 54 518 fnzfiodo 4 1o Wunnziadesuust 1 18 Andu 1.8% voua3alsunis
Uszanuanunstuimesnduienla sadiaeniinngingeigunsalddnnseiindviin
dwsumilanavun 68 918 Andudnsinishiaidenavun 6.2% [Wuwawe 41 518 0ewde
64.28 + 11 ¥ wiadun1sineilidsunss 43 518 uazn1sindionguuse 25 518 Ay 2.7%

v & = [ a & = Ql' fa a 6 a ° [V

PngUleivaadudaly msindeuinunilgunsalBdnnsetindyileildwiuvmla 14
518, nshneaelvangunsaiBidnnsetindvlalsdmsuiila 1 18, msfaenauimle
ngunsaldidnnselindyiafledmiviila 5 918 waznnsfnvelunszuadenilainuaie

a & 7 Aa fa & a ¢ a o [ ' a o
vosnsinigelugtheniaunsalddnnselindvilaiadmiuiila 5 918 dwunniaienls

JULSH 43 918 Asuansluunugii 3



wHURaTl 3 wantunaunsiutoya

CIED in King Chulalongkorn Memorial Hospital 10-year data 1,240 cases |

4( Loss data 140 cases ‘

‘ CIED 1,100 cases ‘

‘ CIED infection 6B cases |

| CIED non infection 1,032 cases |

| MNor-serious 43 cases ‘

Age and sex match

| CIED non infection 68 cases ‘

Serious 25 cases

Generator pocket infection 14 cases

CIED lead infection 1 cases

CIED endocarditis 5 cases

Septicemia in CIED without specific source 5 cases

wnuniifl 1 wansdoyadilsiidsgunsalBiannsefinduiinilsdmsuialanaued w.a.

2550-2559

200
180
160
140
120

100

2007

2008 | 2009 | 2010 | 2011 | 2012 | 2013

2014

2015

2016

m CIED infection

10

12

= CIED implantation

71

50 81 g1 122 | 138 | 117

132

137

171

21
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wnuafifl 2 uaneiuIuwazdndiunsRnevesgunsaidiannselindulladeduiuiala

[l Implantation & Infection

CRT-P/CRT-D 4 7.4%

AICD 18 5.8%

Pacemaker 45 6.1%

wNUnif 3 uansdnduvasUszsamvasnishndienaunsaididnnseiindvliafedmiu

walaneviun 68 518
Septicemiain
CIED without
CIED associated specificsource__—
%

native or
prostheticvalve.
endocarditis
7%

CIED associated
lead
vegetation/lead
infection
2%
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4.2 \analsa

fhefiRnidofigunsaididnnsaindudintlsdmiviila Sszevnamdaivinonis
unsziindeindessi 81 Yu fiefiRailosunsesiomn 25 58 & 2 Tefldunsinw
Tnellallddsnsaaide, 9 seilifmuidonelsnanmsdmansiosjiinng Werelsafime
Fotunndsdmsrafinlunnginidiofisussesiomn 14 919 Jude Staphylococcus
aureus winifuSewag 64 (3 51810 Methicillin-resistant Staphylococcus aureus, MRSA)

I3 a & N a a o aa
999U NYUNTAALYDULUANLIIVUALNTUAU FR8aY 21 WWNLLNUQN‘W 4

wnunif 4 uansdadrudanalsafigunsaldiannseiindviiafldmsuialaimnzide

719%UA 14 518

Enterococcus

spp.
7%
coagulase-
negative
Staphylococcus.
7%

Gram negative
bacteremia
22%

Staphylococcus
aureus
64%

4.3 Taduidessamsiinnizinidefigunsaldidnnseiindvliailsdmduiala

] v W

. ~ v pap a & A fa & A ¢ a o

HansiUTeuiisuUieniineinenigUnsaldidnnselindyiailedmiuiiladiu
Vo va fa @ a & a o [ LY} 1 Yaa o |
AeUsyiRgunsaldiannsetindvilafedwsumilaussinvenelagldisdugnuenguasine
(match case by age and sex) Wlevnadeidesiiinason1siniiongunsaidiannsotindvie
HadmSuilanuidadennasenisinienddalaun fUreniiduidlaiien [odds ratio
(OR) =1.65; 95% confidence interval (Cl), 1.19-2.3; p=0.036], nsUSugsrnswduen
Aunsulsinvesdonuuudaneuviinanis (OR =1.72; 95% Cl, 1.27-2.33; p=0.005) Wag

v A

uNanaIIARdinauLden (OR =2.79; 95% Cl, 2.16-3.6; p<0.001) dmsutadeiisiuunliudia

1%
A

NARDNNSAALD tAtkA Q’ﬂwﬁ:ﬁiﬂﬂszﬁﬁaLﬂuﬂé’ﬂmﬁaﬁﬂammﬁam (OR =1.4; 95% Cl,
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1.01-1.94; p=0.09), ftheillénelu 24 dalasriouldgunsal (OR =2.03; 95% CI, 1.71-2.41;
p=0.496), t}:iﬂ’;aﬁiéﬂdqﬂﬂiﬂi@L'5ﬂmaﬁﬂﬁlﬁaﬂszﬁuﬁﬂ%LLUU%’msn (OR =1.46; 95% Cl,

1.01-2.09; p=0.136) Mnuan1sAnetadesinanuiasiinasenishnoudliinadudfey

aa o -
NG AN 1

A15799 1 Wisufisutadesnsqfifinadenisfiaionizinidefigunsaldiannsaiindviia

HedwsuialafugUaeusziRgunsaididnnseiindviiadeduniuialausznneneg (age &

sex match)
Non CIED
CIED infection
Variable infection OR (95%Cl.) p-value
(n=68)
(n=68)
Gender
Male 41 (60.3%) 41 (60.3%) 1
Female 27 (39.7%) 27 (39.7%) 1
Age 64.28 + 17.11 64.49 +16.99 0.944
1 Condition related
1.1 Emergency/urgency condition 39 (57.4%) 30 (44.1%) 1.31(0.93, 1.84) 0.17
1.2 Elective case 29 (42.6%) 38 (55.9%) 0.77 (0.54, 1.08) 0.17
2 Lead position
2.1 Intracardiac lead 64 (94.1%) 67 (98.5%) 0.61 (0.38, 0.98) 0.366
2.2 Epicardial lead 2 (2.9%) 0 (0%) 2.03(1.71, 2.41) 0.496
2.3 Intracardiac and Epicardial lead 2(2.9%) 1(1.5%) 1.34 (0.59, 3.04) 1
3 Lead
3.11 lead 30 (44.1%) 25 (36.8%) 1.16 (0.83, 1.62) 0.485
3.2 2 leads 34 (50%) 39 (57.4%) 0.86 (0.62, 1.21) 0.492
3.3 3 leads 3 (4.4%) 3 (4.4%) 1(0.44, 2.27) 1
3.4 4 leads 1 (1.5%) 0 (0%) 2.01 (1.7, 2.39) 1
3.5 5 leads 0 (0%) 1 (1.5%) 0(0, 1) 1
4 Generator site
4.1 Pectoral 68 (100%) 68 (100%) NA NA
4.2 Intraabdominal 0 (0%) 0 (0%) NA NA
Risk factors
Host related
1 Diabetes mellitus 28 (41.2%) 27 (39.7%) 1.03 (0.73, 1.45) 1

2 Essential hypertension 43 (63.2%) 39 (57.4%) 1.13(0.8, 1.61) 0.599



Variable

3 Dyslipidemia
4 Coronary artery disease
5 Heart failure reduced ejection fraction
6 Atrial fibrillation
7 Prosthetic heart valve
8 Chronic kidney disease
8.1 CKD
8.2 ESRD on hemodialysis
8.3 ESRD on peritoneal dialysis
9 Cancer
9.1 Active disease
9.2 Remission
10 COPD
11 Cerebrovascular disease
Medication related
1 Antiplatelet
1.1 Stop antiplatelet before procedure
1.2 Continue antiplatelet
2 Anticoagulant
2.1 Continue oral anticoagulant
2.2 Bridging anticoagulant
2.3 Stop anticoagulant
3 Immunosuppressive agents
Procedural type
1 New system implantation
2 Generator change
3 Upgrade system/lead
4 Site reversion

Operation related

1 Concurrent infection/fever within 24 hrs.

2 Previous CIED infection
3 Temporary pacemaker
4 Antibiotic prophylaxis

4.1 Cefazolin

CIED infection
(n=68)

35 (51.5%)
25 (36.8%)
19 (27.9%)
26 (38.2%)
13 (19.1%)

6 (8.8%)
4 (5.9%)
0 (0%)

1 (1.5%)
5 (7.4%)
2 (2.9%)
11 (16.2%)

26 (38.2%)
4 (5.9%)

3 (4.4%)
21 (30.9%)
5 (7.4%)
2 (2.9%)

62 (91.2%)
4 (5.9%)
0 (0%)

1 (1.5%)

2 (2.9%)
1 (1.5%)
13 (19.1%)
62 (91%)
1 (1.5%)

Non CIED
infection

(n=68)

40 (58.8%)
15 (22.1%)
14 (20.6%)
18 (26.5%)
4 (5.9%)

5(7.4%)
4 (5.9%)
0 (0%)

1(1.5%)
5(7.4%)
2 (2.9%)
5 (7.4%)

20 (29.4%)
6 (8.8%)

2(2.9%)
7 (10.3%)
3 (4.4%)
1(1.5%)

65 (95.6%)
2 (2.9%)
1 (1.5%)

0 (0%)

0 (0%)
0 (0%)
6 (8.8%)
58 (85%)
0 (0%)

OR (95%Cl.)

0.86 (0.62, 1.21)
1.4 (1.01, 1.94)
1.21(0.85, 1.73)
1.29 (0.93, 1.8)
1.65 (1.19, 2.3)

1.1 (0.62, 1.94)
1(0.49, 2.04)
NA

1(0.25, 4.04)

1(0.53,1.9)

1(0.37, 2.7)
1.45(0.99, 2.12)

1.21(0.87, 1.7)
0.79 (0.36, 1.71)

1.21 (0.58, 2.52)
1.72 (1.27, 2.33)
1.27(0.72, 2.23)
1.34 (0.59, 3.04)

0.73 (0.45, 1.2)
1.35(0.75, 2.45)
0(0, 1)
2.01 (1.7, 2.39)

2.03(1.71, 2.41)
2.01(1.7, 2.39)
1.46 (1.01, 2.09)
1.07 (0.65-1.75)
2.01 (1.7, 2.39)

25

p-value

0.491
0.09
0.424
0.199
0.036

NA

0.182

0.365

0.744

0.005

0.718

0.493
0.68

0.496

0.136
0.79
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Non CIED
CIED infection
Variable infection OR (95%Cl.) p-value
(n=68)
(n=68)
4.2 Ceftriaxone 55 (80.9%) 52 (76.5%) 1.15(0.74, 1.79) 0.676
4.3 Cloxacillin 1 (1.5%) 0 (0%) 2.01(1.7, 2.39) 1
4.4 Ceftriaxone and cloxacillin 1(1.5%) 5 (7.4%) 0.32 (0.05, 1.95) 0.208
4.5 others 4 (5.9%) 1 (1.5%) 1.64 (1.02, 2.63) 0.366
5 Postoperative surgical site hematoma 30 (44.1%) 0 (0%) 2.79 (2.16, 3.6) <0.001

A Y = | 3 A o a & A ¢

dlaeugnsnisueulssneuiavaeiuldaunsalnuingUieiiinneindenagunsal
ddnwselindyiladsdmiumlaliszeziiainisusulsimeruiavarnunldaunsalunnningae
laidnnginvestiiduddey (14.71 + 22.94 Juileuiv 6.71 + 12.13 Ju; p=0.013) uay
A a P A N o 3 A aa a & A ca a ¢
dednnuUlenszeziia 1 Unasilgunsainuingiisiiinnginegunsaiiannselind
yipiedmiuiilaisnsmmmaninuagsnsimsdetingenindthenlifneegrfited Ay
(BT MWNANIN 27.6% LU 4.4%; p<0.001 UagdnsIN1SLdedIn 8.8% euiu 0%;

p=0.012) Fauandlums1af 2

i zs = =] 1 ¢ @
M1919N 2 L'lJ'iEJUWIEJ'U'i%EJ3L'Ja']ﬂ']iiiﬂWﬂ']‘U']ﬁ‘UﬂJZVIN'ﬂﬁQ'Uﬂim, 'e)ﬂi']VqlWWﬂﬂ']WLLﬁz

LY a4 aa Y A a & 4 fa & a & A ° v o o Y
E]GIi']ﬂ"IiLﬁEJ‘U'Jﬁ‘U'eNEJU'JEJVINﬂ']'JZﬂﬂL‘UBVIQUﬂimaLaﬂﬂiﬂuﬂﬁﬂluﬂE]Qﬁ"miUVi’ﬂQﬂ'Uﬁd'ﬂ’Jﬂ

faifinnazinde
CIED infection Non CIED infection

Variable (n=68) (n=68) p-value
Length of stay (days) *
Mean + SD. 1471 £ 22.94 6.71 + 12.13 0.013*
Median [min, max] 5[1, 120] 3.5[1, 93] 0.005*
Outcome 1 year post implantation *
1 stable 43 (63.2%) 65 (95.6%) <0.001*
2 Morbidity 19 (27.9%) 3 (4.4%) <0.001*

3 Mortality 6 (8.8%) 0 (0%) 0.012%
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4.4 JaduidesdamsiinnniziaeiigunsalBidnnsetindvliafledmiuialawuuunse

¥
a g A

nan1sSeuifisudUaeninnginengunsaldidnnseiindvlintledmsu

wilawvugussitaslisuusaiiomdadeidsanilnadonsingeiigunsadidnvsednduiiail

o [V

dwsumlanuugunss nundadeinadon sRadeNuansNiuTEnINEDINGUAD NULHANES

19
Y S A [ a

HRndinewden damulunneiaiengunsaldiannsetindvliafadmsuiilanlaguuss

9

o o o

wnnegrelieddny dmsuladeniivnlduninasenisisowuuiuunss loun gUaend

o

Isausedrdudulsalaisoss (OR =1.97; 95% Cl, 1.01-3.82; p=0.183), Q’ﬂwﬁﬁwqimmwaaﬂ

Fom (OR =2.18; 95% Cl, 1.33-4.22; p=0.137), fflheilldnelu 24 Falusrevldgunsal (OR

(%
wa a =)

=2.87; 95% Cl, 2.06-3.99; p=0.132), QﬂmﬁﬁﬂimmmwaﬁqﬂﬂsaﬁaLé‘ﬂmaﬁﬂé%ﬁﬂﬁh

dusuinilannneu (OR =2.79; 95% Cl, 2.03-3.85; p=0.368) 3nnan1sAnw1tadunina

o w aa

Wnvziinason1sAnitofguu s ifinatpd Ayn1eata fanns19n 3

<

M15719% 3 Wisuifisutadedisqifinadanishiaantisindieigunsaldiannsaiindviia

Hednsuialanuuguuseiulaiguuse

Non-serious
Serious infection
Variable infection OR (95%Cl.) p-value
(n=25)
(n=43)

Gender

Male 16 (64%) 25 (58.1%) 0.634

Female 9 (36%) 18 (41.9%) 0.634
Age 64.24+17.43 64.3 +17.13 0.989
1 Condition related

1.1 Emergency/urgency condition 13 (52%) 26 (60.5%) 0.81(0.43, 1.5) 0.613

1.2 Elective case 12 (48%) 17 (39.5%) 1.24 (0.67, 2.31) 0.613
2 Lead position

2.1 Intracardiac lead 23 (92%) 41 (95.3%) 0.72 (0.26, 2.02) 0.621

2.2 Epicardial lead 1 (4%) 1(2.3%) 1.38 (0.33, 5.7) 1

2.3 Intracardiac and Epicardial lead 1 (4%) 1(2.3%) 1.38 (0.33, 5.7) 1
3 Lead

3.11 lead 8 (32%) 22 (51.2%) 0.6 (0.3, 1.19) 0.139

3.2 2 leads 15 (60%) 19 (44.2%) 1.5(0.79, 2.86) 0.315

3.3 3 leads 1 (4%) 2 (4.7%) 0.9 (0.18, 4.61) 1

3.4 4 leads 1 (4%) 0 (0%) 2.79 (2.03, 3.85) 0.368



Variable

4 Generator site

4.1 Pectoral

4.2 Intraabdominal
Risk factors
Host related
1 Diabetes mellitus
2 Essential hypertension
3 Dyslipidemia

4 Coronary artery disease

5 Heart failure reduced ejection fraction

6 Atrial fibrillation
7 Prosthetic heart valve
8 Chronic kidney disease
8.1 CKD
8.2 ESRD on hemodialysis
8.3 ESRD on peritoneal dialysis
9 Cancer
9.1 Active disease
9.2 Remission
10 COPD
11 Cerebrovascular disease
Medication related

1 Antiplatelet

1.1 Stop antiplatelet before procedure

1.2 Continue antiplatelet
2 Anticoagulant
2.1 Continue oral anticoagulant
2.2 Bridging anticoagulant
2.3 Stop anticoagulant
3 Immunosuppressive agents
Procedural type
1 New system implantation
2 Generator change

3 Upgrade system/lead

Serious infection Non-serious
infection OR (95%Cl.)
(n=25)
(n=43)
25 (100%) 43 (100%) NA
0 (0%) 0 (0%) NA
12 (48%) 16 (37.2%) 1.32(0.71, 2.45)
18 (72%) 25 (58.1%) 1.5(0.73, 3.07)
13 (52%) 22 (51.2%) 1.02 (0.55, 1.91)
10 (40%) 15 (34.9%) 1.15(0.61, 2.15)
7 (28%) 12 (27.9%) 1(0.5,2.01)
6 (24%) 20 (46.5%) 0.51(0.23, 1.11)
3 (12%) 10 (23.3%) 0.58 (0.2, 1.64)
4 (16%) 2 (4.7%) 1.97(1.01, 3.82)
3 (12%) 1(2.3%) 2.18(1.13, 4.22)
0 (0%) 0 (0%) NA
0 (0%) 1 (2.3%) 0(0, 1)
2 (8%) 3 (7%) 1.1 (0.36, 3.36)
0 (0%) 2 (4.7%) 0(0, 1)
2 (8%) 9 (20.9%) 0.45 (0.12, 1.64)
9 (36%) 17 (39.5%) 0.91(0.47, 1.75)
1 (4%) 3 (7%) 0.67(0.12, 3.75)
1 (4%) 2 (4.7%) 0.9 (0.18, 4.61)
6 (24%) 15 (34.9%) 0.71 (0.33, 1.51)
1 (4%) 4(9.3%) 0.53 (0.09, 3.12)
1 (4%) 1(2.3%) 1.38 (0.33, 5.7)
22 (88%) 40 (93%) 0.71 (0.3, 1.69)
2 (8%) 2 (4.7%) 1.39 (0.5, 3.91)
0 (0%) 0 (0%) NA

28

p-value

NA

NA

0.448

0.304

0.795

0.076

0.345

0.183
0.137

NA

0.528

0.194

0.802

0.422
0.645

0.662
0.621

NA
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Serious infection Non-serious
Variable infection OR (95%Cl.) p-value
(n=25)
(n=43)

4 Site reversion 0 (0%) 1(2.3%) 0(0, 1) 1
Operation related
1 Concurrent infection/fever within 24 hrs. 2 (8%) 0 (0%) 2.87 (2.06, 3.99) 0.132
2 Previous CIED infection 1 (4%) 0 (0%) 2.79 (2.03, 3.85) 0.368
3 Temporary pacemaker 7 (28%) 6 (14%) 1.65 (0.88, 3.09) 0.205
4 Antibiotic prophylaxis 23 (92%) 39 (91%) 1.01 (0.50-2.07) 0.97

4.1 Cefazolin 1 (4%) 0 (0%) 2.79 (2.03, 3.85) 0.368

4.2 Ceftriaxone 18 (72%) 37 (86%) 0.61(0.32, 1.14) 0.205

4.3 Cloxacillin 1 (4%) 0 (0%) 2.79 (2.03, 3.85) 0.368

4.4 Ceftriaxone and cloxacillin 0 (0%) 1(2.3%) 0(0,1) 1

4.5 others 3 (12%) 1(2.3%) 2.18(1.13, 4.22) 0.137
5 Postoperative surgical site hematoma 3 (12%) 27 (62.8%) 0.17 (0.06, 0.52) <0.001*

Seieusnsnisueulsmenuianuindiefifinnsindefigunsaibidnnsedndvin
Hadwsuilawuuiiszernamauoulsmetuiainnnifudtiefifinneindonuulisuuss
weilified Ay NIeadia (20.68 + 28.93 U WgUAU 11.23 + 18.1 u; p=0.149) Iﬂﬂﬁﬂaaﬁ
HuameindouuuliisuusnenuninfenisiaidondmnilgunsaindeUszana 6.80 «

8.97 Ju (Wseaguade 4 Ju) FedonndeInIsNUMNENAINRRTinowdenlun1IsNRAweTIL

JULSY dudUreniiangiadenulznumsianiadendinniieunsaiindeussun

(%
=) =

209.68 + 423 fu (Fsegnuade 27 Ju) fheldfnnununisiniienaunsaididnvseiind

yipisdmiuilauungene 1,654 Tudthesednananvenaumlaviinvesdenslsn

\Ju Enterococcus spp.

ad o/ o/ Y a & A fia < a § o v W
4.5 'Jﬁﬂ']iiﬂ‘l‘:ﬂLLa&‘Naﬂ'ﬁiﬂ‘iﬁ}"lE;j‘lJ'JEJGW]L‘U@VIQ‘UﬂiﬁuaLaﬂVIiEJUﬂﬁﬂ']WiiJﬂ'JGLQ

3’%m§%’ﬂm;§ﬂa89%L%yaﬁqﬂﬂiﬂi?}lﬁﬂmaﬁﬂéﬁ'm%’uﬁﬂﬂLLUU'quLLiq 9 9710 25 518AN
Ju 36% lasnwseisaengunsaididnnselindyiiailedmsuiilaseniag 4 s1eaangunsal
poNisEUY dudn 5 TenengUnsnieanuisdiu dwmsudtisfidnideuuuliuusdlifiing
selafisnwlaenisnengunanioan svezaadevenslieniurluiiefifndosunss
oeffl © 25.75 + 17.8 fulaefithe 1 MefifinzAndefiyunsuldléfuenuiuniesie

AdreuargRveufiasn1sinw dmsudtieninnsiawewuulisunsedisvesialie



30

Uf¥uzdengh 9.64 + 4.57 Ju lnggie 37.2% Snwimedsnisdanneinsiilasuen

Uty

Y
a 4 A

dedneuUleiszezig 1 Unasiligunsaluasndannizinenaunsal wuingUae
niinnghngeiigunsaldidnnseindyiinildmsumilanuusunsadidasmmnan nuazdns

NSt nduiusiungineaUnsalganingthenfnweunuulduussegditudfy

a

Fannuvasilsgunsalil 1 Y dnsiymwanin 40% Lileuriu 2.3%; p<0.001 LagdnsINIg
o Aa = @ a va & A, o = Y
HeIn 16% guiu 0%; p=0.07 waginmunasanden 1 U dnsymnanin 16% wieuriu

2.3%; p<0.037 warsnsnsdeTin 24% \eufiu 0%; p=0.001) fauandlumsed 4

o =l = a cgll (4 ¢ a
19190 4 L‘lJ'iEJ‘UL‘VIEJ‘U'i%EJZL'Ja']ﬂ”IiI’NWEJ']U']a, 5zszmmmwawmﬁhqﬂnim, VUNVDY
dy 1 ad % LY (Y a aa Y dld a dy ‘dl
L?IE]ﬂ'e)I’iﬂ, 8N133NW, 'e]ﬁl’i’W!WWﬁﬂ']WLLﬁ%@ﬁli’]ﬂ"l’iLﬁﬂ?ﬁ’Jﬂ‘U'ﬂ\‘lEdU'JEJVISJﬂ’l’JZGIﬂL?IE]VI

gunsalBiannseiindvlailsdmsudmsunalanuugusseiulisuuse

Serous infection Non-serious infection
Variable p-value
(n=25) (n=43)
Length of stay (day)
Mean + SD. 20.68 + 28.93 11.23 + 18.1 0.149
Median [min, max] 511, 120] 51(1,112] 0.392
Duration of infection free from implantation
(days)
Mean + SD. 209.68 + 423 6.84 + 8.97 0.025%
Median [min, max] 27 [1, 1654] 4 (1, 46] <0.001*
Pathogens
1 Not done 2 (8%) 33 (76.7%) <0.001*
2 Staphylococcus aureus, MSSA 6 (24%) 0 (0%) 0.001*
3 Staphylococcus aureus, MRSA 3 (12%) 0 (0%) 0.02%
4 coagulase negative Staphylococcus 1 (4%) 0 (0%) 0.186
5 Gram negative bacteria 3 (12%) 0 (0%) 0.02*
6 Enterococcus spp. 1 (4%) 0 (0%) 0.186
7 No growth 9 (36%) 9 (20.9%) 0.174
Treatment CIED infection
1 Complete system removal 4 (16%) 0 (0%) 0.007*

2 Partial system removal 5 (20%) 0 (0%) 0.002*
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Serous infection Non-serious infection
Variable p-value
(n=25) (n=43)

3 Conservative treatment 16 (64%) 43 (100%) <0.001*
Antibiotic

Yes 24 (96%) 27 (62.8%) 0.002*

No 1 (4%) 16 (37.2%) 0.002*
Antibiotic duration (days) 2575+ 17.8 9.64 + 4.57 <0.001*
Outcome 1 year post implantation
1 Stable 10 (40%) 33 (76.7%) 0.002*
2 Morbidity related CIED 10 (40%) 1(2.3%) <0.001*
3 Morbidity non related CIED 1 (4%) 8 (18.6%) 0.087
4 Mortality related CIED 4 (16%) 0 (0%) 0.007*
5 Mortality non related CIED 0 (0%) 1(2.3%) 0.442
Outcome 1 year post infection
1 Stable 13 (52%) 33 (76.7%) 0.036*
2 Morbidity related CIED 4 (16%) 1(2.3%) 0.037*
3 Morbidity non related CIED 2 (8%) 8 (18.6%) 0.234
4 Mortality related CIED 6 (24%) 0 (0%) 0.001*
5 Mortality non related CIED 0 (0%) 1(2.3%) 0.442
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Variable complete system partial system conservative Deviation
removal (n=4) removal (n=5) treatment (n=16)

Classification type

1 Generator pocket infection 0 (0%) 5(100%) 9 (56.3%) 0.001
2 CIED lead/endocarditis 4 (100%) 0 (0%) 2 (12.5%)
3 Septicemia 0 (0%) 0 (0%) 5(31.3%)

Characteristic

1 Age 75.25 + 14.22 51 +21.58 65.63 + 15.12 0.097
2 Gender
Male 2 (50%) 4 (80%) 10 (62.5%) 0.634
Female 2 (50%) 1 (20%) 6 (37.5%)

3 Type of CIED

3.1 PPM 3 (75%) 2 (40%) 12 (75%) 0.283
3.2 AICD 1 (25%) 2 (40%) 4 (25%)
33 CRT 0 (0%) 1 (20%) 0 (0%)

4 Condition related
4.1 Emergency/urgency 3 (75%) 1 (20%) 9 (56.3%) 0.221



Variable

condition
4.2 Elective case
5 Lead position
5.1 Intracardiac lead
5.2 Epicardial lead
5.3 Intracardiac and Epicardial
lead
6 Lead
6.1 1 lead
6.2 2 leads
6.3 3 leads
6.3 4 leads
7 Generator site
7.1 Pectoral
7.2 Intraabdominal
Risk factors
Host related
1 Diabetes mellitus
2 Essential hypertension
3 Dyslipidemia
4 Coronary artery disease
5 Heart failure reduced ejection
fraction
6 Atrial fibrillation
7 Prosthetic heart valve
8 Chronic kidney disease
8.1 CKD
8.2 ESRD on hemodialysis
8.3 ESRD on peritoneal dialysis
9 Cancer
9.1 Active disease
9.2 Inactive disease
10 COPD
11 Cerebrovascular disease
Medication related
1 Antiplatelet
1.1 Stop antiplatelet before

procedure

complete system

removal (n=4)

1 (25%)

4 (100%)
0 (0%)

0 (0%)

2 (50%)
1(25%)
0 (0%)
1(25%)

4 (100%)
0 (0%)

2 (50%)
4(100%)
2 (50%)
2 (50%)

1(25%)
1 (25%)
1 (25%)

1 (25%)
1(25%)
0 (0%)

0 (0%)
0 (0%)
0 (0%)
1(25%)

2 (50%)

partial system

removal (n=5)

4 (80%)

4 (80%)
0 (0%)

1 (20%)

2 (40%)
2 (40%)
1 (20%)
0 (0%)

5 (100%)
0 (0%)

1 (20%)
2 (40%)
3 (60%)
2 (40%)

2 (40%)
2 (40%)
1 (20%)

1 (20%)
0 (0%)
0 (0%)

0 (0%)
0 (0%)
0 (0%)
0 (0%)

2 (40%)

33

conservative Deviation
treatment (n=16)
7 (43.8%)
15 (93.8%) 0.322
1 (6.3%)
0 (0%)
4 (25%) 0.068
12 (75%)
0 (0%)
0 (0%)
16 (100%) NA
0 (0%)
9 (56.3%) 0.365
12 (75%) 0.125
8 (50%) 0.923
6 (37.5%) 0.901
4 (25%) 0.800
3 (18.8%) 0.623
1 (6.3%) 0.486
2 (12.5%) 0.759
2 (12.5%)
0 (0%)
0 (0%) 0.543
2 (12.5%)
0 (0%) NA
1 (6.3%) 0.355
5(31.3%) 0.158



Variable

1.2 Continue antiplatelet
2 Anticoagulant
2.1 Continue oral anticoagulant
2.2 Bridging anticoagulant
2.3 Stop anticoagulant
3 Immunosuppressive agents
Procedural type related
1 New system implantation
2 Generator change
3 Upgrade system/lead
4 Site reversion
Operation related
1. Concurrent infection/fever
within 24 hrs.
2. Previous CIED infection
3. Temporary pacemaker
4. Antibiotic prophylaxis
4.1 Cefazolin
4.2 Ceftriaxone
4.3 Cloxacillin
4.4 Ceftriaxone and cloxacillin
4.5 other
5 Postoperative hematoma
Length of stay (days) median
[min, max]
Duration of infection free from
implantation (days) Median
[min, max]
Pathogen
1 Not done
2 Staphylococcus aureus, MSSA
3 Staphylococcus aureus, MRSA
4 coagulase negative
Staphylococcus
5 Gram negative
6 Enterococcus spp.
7 No growth
Antibiotic

complete system

removal (n=4)

1(25%)

0 (0%)
0 (0%)
0 (0%)
0 (0%)

2 (50%)
1 (25%)
0 (0%)
0 (0%)

0 (0%)
1(25%)
1 (25%)

0 (0%)
3(75%)
1(25%)
0 (0%)
0 (0%)
0 (0%)

135K

53.5[16, 123]

0 (0%)
2 (50%)
1 (25%)

0 (0%)
1 (25%)
0 (0%)
0 (0%)

partial system
removal (n=>5)

0 (0%)

0 (0%)
3 (60%)
1 (20%)
0 (0%)

5 (100%)
0 (0%)
0 (0%)
0 (0%)

0 (0%)
0 (0%)
0 (0%)

0 (0%)
4 (80%)
0 (0%)
0 (0%)
1 (20%)
1 (20%)

5[2, 32]

120 [1, 1,125]

0 (0%)
2 (40%)
0 (0%)

1 (20%)
2 (40%)
0 (0%)
0 (0%)

conservative

treatment (n=16)

0 (0%)

1(6.3%)
3(18.8%)
0 (0%)
1(6.3%)

15 (93.8%)
1 (6.3%)
0 (0%)

0 (0%)

2(12.5%)
0 (0%)
6 (37.5%)

1 (6.3%)
11 (68.8%)
0 (0%)
0 (0%)
2(12.5%)
2 (12.5%)

51[2, 120]

21.5[5, 1654]

2(12.5%)
2 (12.5%)
2(12.5%)

0 (0%)

0 (0%)
1 (6.3%)
9 (56.3%)

Deviation

0.094

0.746

0.093

0.543
0.065
0.262

0.457

0.653

0.967

0.61

0.063
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Variable complete system partial system conservative Deviation
removal (n=4) removal (n=5)  treatment (n=16)

Yes 4 (100%) 5(100%) 15 (93.8%) 0.746
No 0 (0%) 0 (0%) 1 (6.3%)
Antibiotic duration (days)
Mean + SD 51.25 + 20.34 214 +11.82 204 + 13 0.003*
Median [min, max] 45 [35, 80] 16 [11, 40] 14 (7, 51] 0.032*
Outcome 1 year post infection
1 Survive 4 (100%) 4 (80%) 11 (68.8%) 0.413
2 Death 0 (0%) 1 (20%) 5(31.3%)
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