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Implante Kardiyak Cihazlar

* Bradi-tasiartimi tedavisi
e Hemodinaminin dizenlenmesi
Amaciyla;

* Pacemakerlar
 implante kardiyoverter defibrilatorler (ICD)
» Kardiyak resenkronizasyon tedavisi (CRT-P/D)



Implantable cardioverter defibrillator (ICD)




Hasta grubu..

e Risk grubu (DM, KOAH, KBY gibi)
* llac kullanim



Insidans

% 0.8-5.7
30 yillik izlemde; 1000 cihaz yilinda 1.9; ICD>PM
25 yillik izlemde,

-1.8/1000 yil ilk implant sonrasinda

- 5.32/1000 yil tekrar takildiktan sonra

Eggimann P, Waldvogel F. Pacemaker and defibrillator infections. In: Infections Associated with Indwelling Medical Devices, Waldvogel FA, Bisno AL (Eds),
American Society for Microbiology Press, Washington, DC 2000. p.247.

Permanent pacemaker and implantable cardioverter defibrillator infection: a population-based study. Uslan DZ, et al. Arch Intern Med. 2007;167(7):669.
Infection after pacemaker implantation: infection rates and risk factors associated with infection in a population-based cohort study of 46299 consecutive
patients.Johansen JB, et al. Eur Heart J. 2011 Apr;32(8):991-8



Figure 2: Association Between Number of Prior Device
Procedures and Infection Risk
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Konak iliskili

Risk Faktorleri

Diabet
Bobrek yetmezligi
Oncesinde cihaz infeksiyonu

Prosedur iliskili

Postoperatif hematom
Tekrarlayan girisim
Cihazin degisimi/revizyonu

Malignite

Kalp yetmezligi * Profilaksi verilmemesi
KOAH * Gecici pace uygulanmasi
Kortikosteroid kullanimi * Cerrahi tecribe
Antikoagulan kullanimi * Prosedur siresi

Cilt hastaligi Cihaz iligkili

Abdominal cep
Epikardiyal lead
>2 lead yerlestirimesi



Klinik Tanimlar

* Cep infeksiyonu

-Cilt florasi kontaminasyonu (KNS)
* Derin infeksiyon

-Vaskuler komponent



Etkenler

S. aureus

Koagulaz negatif stafilokoklar (S. epidermidis)
Streptokoklar

Corynebacterium spp.

Propionibacterium acnes

Gram negatif basiller

3%

Candida spp.

B Sraphylococens awecus - 19

B Coagwlase-negmive Saphvlococous - 3

Bl Orher gram-posisive cocci fworld Inclwde emterococens amd sirep) - 4
B Grow megarive hacilli {enterobacter. pyewdomonas) - 2

0] Potymicrobia! (the ane with coug.neg. staph, p. acnes and e, coli) - |

Mulpuru SK, Pretorius VG, Birgersdotter-Green UM. Device infections: management and indications for lead extraction. Circulation 2013; 128:1031.



Microbiology of cardiac implantable electronic
device (CIED) infections
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Patogenez

Yabanci cisim infeksiyonlari

Biyofilm tabakasi

Trombus olusumu
+

Trikuspit yetmezligi



Klinik Tanimlar

1: Images oi Packet Infection Over Two

1.Cep infeksiyonu
» En sik gorilen

» Cihaz ve leadlerin cilt altinda olan segmentlerinde
» Lokal bulgular-bazen de ates ve sistemik bulgular

*Erken post-implantasyon inflamasyonu



Cep Infeksiyonu

Siklikla erken donemde

Akut/subakut yara yeri infeksiyonu bulgulari

Lokal bulgular-Odem, kizariklik, agri, akinti, ayrisma

+/-
Ates/Sistemik bulgular

Erken postimplantasyon inflamasyonu;

Parulan akinti, ciltte ayrisma, fluktuasyon, ya da sistemik bulgu

Nadiren ge¢c donemde

olmaksizin ilk 30 glinde



Klinik Tanimlar

2. Derin doku infeksiyonu

» Leadin epikardiyal ya da transven6z kisminda
» Bakteriyemi ve endovaskuler infeksiyon sik
» Cep infeksiyonundan bagimsiz

» Lead de vegetasyon



Derin doku infeksiyonlari

A.Transvendz elektrod tutulumu
* Intrakardiyak lead
 Ozellikle sag taraf endokardititi
* Subakut seyirli/nadiren sepsis
-Ates %84-100
-Dékuntl %75-84
-Akciger bulgulari
-Metastatik yayilim
-TrikUspit bozukluklari



B. Epikardiyal elektrod tutulumu

* Ates

* Perikardit/mediastinit

C. Kapak infeksiyonu

Cihaz infeksiyonu ile birlikte kapak tutulumu



Tanl

Cep Infeksiyonu
» Klinik bulgular
» Kan kaltur

» KlltUr; cerrahi sirasinda




Tanl

Derin doku infeksiyonu

e Kan kulttru

* Endokardiyumda vejetasyon
* Leadde vejetasyon

* Bakteriyemi ve septik pulmoner
emboli/akciger absesi



Kultlrler

Antibiyotik 6ncesi

» Ciddi sepsis/septik sok varsa; Farkl
zamanlarda 1 saat icinde 2 set kan kualtlra

* Subakut/kronik ise; 6 saat arayla en az 3 set
kan kulturu

* Infekte cihaz cikarildiktan 48-72 saat sonra



Radyodiagnostik

* Akciger grafisi
* Ekokardiyografi
e PET-CT



Ekokardiyografi

Hizlica

* Cihaz varhgi ve kan kultirinde
S. aureus/ birden fazla §|§ede pozitiflik
 TEE>TTE T

Figure 1. Transesophageal echocardiogram view showing an
irregular image compatible with vegetation on the pacemaker
lead in the right atrium.



PET-CT

Yizeyel infeksiyon ile cep infeksiyonu ayriminda
Metastatik odak saptanmasinda

Kaltdr ve ekokardiyografinin yetersiz kaldigi
durumlarda

Rutinde onerilmemekte



Tedavi

* Cihazin cikarilmasi
e Antibiyoterapi baslanmasi
* Yeni cihaz takilmasi



Tedavi

Guidelines for the diagnosis, prevention and management of
implantable cardiac electronic device infection. Report of a joint Working
Party project on behalf of the British Society for Antimicrobial
Chemotherapy (BSAC, host organization), British Heart Rhythm Society
(BHRS), British Cardiovascular Society (BCS), British Heart Valve Society
(BHVS) and British Society for Echocardiography (BSE)

Jonathan A. T. Sondoel®, Gavin Barlow?, John B. Chambers?, Michael Gammage®, Achyut Guleri®,
Philip Howard?, Ewan Olson®, John D. Perry”, Bernard D. Prendergast®, Michael ). Spry?, Richord P. Steeds!?,
Muzahir H. Toyebjee® and Richord Watkin®!

Iiniversity of Leeds/Leads Teaching Hospitols NHS Trust, Leeds, L, “Hull and Eost Yorkshire Hospitals MHS Trust, Hufl, LI “Guy’s and
2 Thormas' NHS Fownakalion Trust, Lovidan, LR ﬁL.l.rLin'd_'f'_.I[.:r'UlrEiu'rrllrlg'RJ.':'Jl Fii.".'.':u‘r|5_|h|;.|.l11r LIK: "Jr.a'lr_.:r',hlm Cardine Conbne, Loveasion, LK
*Foyarl Infirmany of Edinburgh, Edinbugh, U “Freeman Haspital, Newcastle, UK; "Oxford University Hospitals WHS Trust, Oxfovd, LIK;
“Countess of Chester Hosgital WHS Foundation Trust, Chester, UK: ™University Hospitals Sirmingham NHS Foundabion Trust,
Birmingham, LK; *"Heart of England NHS Foundation Trust, Birmingham, UK

Correspanding outhar. E-mail: jarathon sondosinhs net



Eenerstor pockey
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Tedavi-Ampirik

3. Uncomplicotad generator pocket infection

4. JCED-L] or [CED-IE or complicated generator
pocket infection pending blood cultures,
2.q. in Severe sepsis

5. 1CED-LI or ICED-IE or generator pocket
irfection with negative tlood cultures

vancomycin
OR
doptomycin
OR
teicoplanin

vancomycin
AND

mercpenem
OR

doptomycin
AND
meropenam
vancomycin
AND
gentamicin®
CR
daoptomycin
AND
gentamicin®

1gqiZh®iv

4 magikg q24h iv

6 mg/kg to a maximum of 1 g
given at 0, 12 and 24 h ond
then g24h*®?

1gqglzh®iv

1ga8hiv

8-10 malkg q24h iv

1ga8hiv
lgqlzh®iv

I mg/kg ql2hiv
8-10 matkg q2&h v

1 mg/kg qi2h v

appropriate spectrum but risk of nephrotoxicity

gentamicin (high dose, occording to local
guiaelines) or other ogents may be
oppropriate depending on loca! epidemiology

less risk of nephrotoxicity than vancomycin

oppropriate spectrum bult risk of nephrotoxicity



* Bakteriyemi ile seyreden cep infeksiyonu
* Lead infeksiyonu
e Cihaz iliskili endokardit

Infektif endokardit gibi tedavi verilmelidir

Eggimann P, Waldvogel F. Pacemaker and defibrillator infections. In: Infections Associated with Indwelling Medical
Devices, Waldvogel FA, Bisno AL (Eds), American Society for Microbiology Press, Washington, DC 2000. p.247.
Cacoub P et al. Pacemaker infective endocarditis. In: Am J Cardiol. 1998,;82(4):480.

Baddour LM, Wilson WR. Infections of prosthetic valves and intravascular devices. In: Principles and Practice of
Infectious Diseases, 6th ed, Mandell GL, Bennett JE, Dolin R (Eds), Churchill Livingstone, Philadelphia 2005. p.1022.



Fungal Infeksiyon

Cihaz ve leadlerin cikariimasi
Lip-amfoterisin B (3 to 5 mg/kg/glin IV ya da

Yuksek doz echinocandin (caspofungin 150 mg
IV/glin, micafungin 150 mg IV/glin ya da
anidulafungin 200 mg 1V/glin

Cep infeksiyonunda cihaz cikarildiktan sonra 4
nafta

_ead tutulumu ya da fungemi varliginda 6
nafta




Cihazin cikarilmasi

* Infeksiyon kaynagi olmasi
 Mekanik
* Hastanin genel durumuna gore



Cihazin cikarilmasi?

Impact of timing of device removal on mortality in patients

with cardiovascular implantable electronic device infections

Katherine Y. Le, MD, MPH,* Muhammad R. Sohail, MD,! Paul A. Friedman, MD,* Daniel Z. Uslan, MD,®
....... _Steohen S. Cha. MS.! David L. Haves. MD. FHRS.* Walter R, Wilson.MD.! James, M. Steckelhera. MD.|..

OBJECTIVE This study sought to evaluate the impact of timing
device removal on mortality in patients with CIED infections.

METHODS We retrospectively reviewed all cases of CIED infections
seen at Mayo Clinic Rochester between 1991 and 2008. The impact
of device removal on 30-day and 1-year mortality was evaluated
using Cox propertional hazards models.

RESULTS Of 416 patients with CIED infection, 23 (5.5%) died by 30
days and 61 (14.6%) died by 1 year. Forty-four (12.0%) developed
complications related to device removal, and 3 (0.8%) died. Complete
procedural success was achieved in 341 (81.9%) and climical success
in 391 (93.9%) cases. In multivariate analysis, antimicrobial therapy
without device removal was associated with a 7-fold increase in
30-day mortality (hazard ratio [HR] 6.97, 95% confidence interval
[(I] 1.36 to 35.60). Although device removal complications were

removal, was associated with a 3-fold decrease in 1-year mortality
(HR 0.35, 95% (I 0.16 to 0.75).

CONCLUSION Although device removal resulted in fatal compli-
cations in a few patients, the mortality associated with a delay in
device removal was significantly higher. Therefore, early and com-
plete device removal was associated with improved outcomes.

KEYWORDS Complications; Infection; Mortality; Pacemakers; Im-
plantable cardioverter-defibrillator

ABBREVIATIONS CI = confidence interval; CIED = cardiovascular
implantable electronic devices; HR = hazard ratios; IE = infec-
tive endocarditis; MCR = Maye Clinic Rochester

(Heart Rhythm 2011;8:1678-1685) © 2011 Heart Rhythm Seciety.
All rights reserved.

Taadwam docadt aon



Cihaz ve lead infeksiyonu olmadan da..

S. aureus bakteriyemisi
Baska kaynak olmaksizin
Cihaz uygulanmasini takiben Gg¢ ay icinde
Uygun antibiyoterapiye karsin persiste ya da nuks

Kandidemide

Odak olmaksizin uygun tedaviye karsin devam
eden bakteriyemi

Infektif endokardit nedeniyle kapak degisimi/tamiri
sonrasl



Cihaz ne zaman kalabilir?

* Cihaz disi bir odaktan kaynakh S. aureus disi
bakteriyemilerde;

-Lead infeksiyonu kaniti yoksa
-Cep infeksiyonu bulgusu yoksa
-Cihaz yakin zamanda manuple edilmediyse

* Insizyon yerinde ylzeyel selilit varliginda
-Cepte olmadan?
-Yakin izlem!!



Cihazin yeniden uygulanimi

* Yeni cihaz-yeni infeksiyon
* Sistemik infeksiyon ve bakteriyemidex
e Karsi tarafa



Yeni cihaz ne zaman?

Positive blood cultures
prior to device removal

v v

Paositive TEE prior Megative TEE prior
to device removal to device removal
Valve Lead
vegetation wegetation
only
l l Y
Follow guidelines for antibiotic Follow guidelines for antibiotic
therapy of endocarditis; implant therapy of endocarditis; implant
new device 14 days after new device cnce blood
first negative blood culture cultures following device removal
following device remowval are negative for 72 hours

In the setting of generator pocket infection or erosion of the
generator or lead(s) and high-grade bacteremia, follow guidelines
for antibiotic therapy of endocarditis; a new device may be
implanted following debridement of the generator pocket, once
blood cultures are negative for 72 hours. The duration of
antibiotics should be counted from the day of device removal.

TEE: transesophaageal echocardiography.

Original figure modified for this publication. Sohail MR, Uslan DZ, Khan AH,
et al. Management and cutcome of permanent pacemaker and
implantable cardioverter-defibrillator infections. J Am Colf Cardiol 2007;
49:1851. Iflustration used with the permission of Elsevier Inc. All rights
reserved.



Onlem

* Aseptik teknik

* Cerrahi deneyim

* Uygun profilaksi
Insizyondan dnce 60 dk icinde

Sonrasinda ek doza gerek yok
Pille ilgili girisimlerde de

Antimicrobial prophylaxis for surgery. Med Lett Drugs Ther 2016; 58:63.
Bratzler DW, Dellinger EP, Olsen KM, et al. Clinical practice guidelines for antimicrobial prophylaxis in surgery. Surg Infect (Larchmt) 2013; 14:73.



Tesekktirler..



