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Ventrikuler Destek Cihazi (VAD)
Nedir?

Takilan ventrikalin
performansini T

Cerrahi olarak takilan bir
cihaz * LVAD
LV—Aort &
RV—PA *RVAD
*2* BIVAD

o J )




Neden VAD' lara ihtiyacimiz var?
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TX oncesi

/
1992-2000 | 2001-2005 | 2006-6/2012
(N =37,146) | (N =17,183) | (N=22,318) | Prvalue
Pre-operative support (multiple items may be
reported)
Hospitalized at time of transplant 60.8% 47.9% 44.3% <0.0001
On IV inotropes 55.7%" 47.2% 424% <0.,0001
LVAD 12.1%2 17.0% 28.5% 0001
IABP 6.4% 6.7% 6.1% 0.1650
RVAD 5.0%* 3.7% 0.0055
Ventilator 3.3% 3.2% 2.7% 0.0092
TAH 0.19%* 0.1% 1.0% <0.0001
ECMO 0.3%* 0.5% 1.1% <0.0001




VAD endikasyonlari

Akut MI sonras kardiyojenik sok
Kardiyak cerrahi sonrasi miyokardiyal disfonksiyon
Miyokardite sekonder akut kardiyak yetersizlik

Kronik kalp yetersizligi



1951 1%6—1 976 1975-1985 984-1985

The 195 was one of the first Ferrari roadcars The 250 was Ferrari's first car to be produced in The 365 took a step away from the traditional The 308 was designed by Pininfarina using the The 288 GTO was built using the 308 body with The 328 was very similar to the 308, but with a
ever produced. The design was supplied to large numbers. The body was a collaboration styling. This was the first time the stereotypical styling cues of the 365. The bodies were made of more vents & ducts. The body used lightweight revised front and rear bumper. Tax friendly smaller
various coachbuilders who built the body for between Vignale and Pininfarina. The 250 was Ferrari 5-spoke alloy wheels were used. It held fiberglass and steel, which was unheard of in the materials like nomex, keviar, aluminium & fiber- engined variants were also released due to

the car. the first Ferrari to utilize disc-brakes. the titie of the fastest cabriolet in the worid. 1970's. glass. Turbocharged with 0.8bar of boost. increasing concern about emissions.

2.3L 130bhp 200+km/mh 29L V12 250bhp 250km/h 4.4LV12 320bhp 245kmih 2.9LV8 255bhp 252km/h 2.8LV8 400bhp 306km/h 32LVv8 270bhp 263km/h

1984-1992 1989-1994 1992-1993 1994-1999 1999-2005 2004-2005

The Testarossa was a large departure from the The 348 was linked closely to the testarossa The 512 used the 348’s front end and the testa’'s The 355 moved into a whole new era of smooth modermn The 360 has rounder, smoother and more The 430 has subtle styling cues to link the 360
earlier Ferrari styling. A wide body and by F ina. It was the first time Ferrariused  sidevents. it gained a lot of power due to Iager design with the new style door-vents. It was the first organic styling than its predecessors. It has a to the Enzo. it has a adjustable electronic differ-
side slats were its trademark. Named after the a monocoque construction as well as an valves, and new engine management. The Ferrari to use the F1 style paddleshift gearbox, capable completely fiat undercarriage which provides ential, carb ic brakes, and
pamtea engme heads, Testamssa means red head. engine subframe. exnaus{ and Intake ‘were also improved upon. of 0. 159ecom1 gearsmm huge amounts of aerodynamic downforce. 70% M the oomponems are new.
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VAD Size Comparison

Older Technology > New Technology
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Ventrikuler Destek Cihazlari (VAD)

VVAD: Ventricular Assist Device

L\VVAD: Left Ventricular Assist Device

RVAD: Right Ventricular Assist Device
BIVAD: Biventricular Assist Device



Number of patients implanted with LVAD
each year

2007 2008 2005 2010 2011 2012 2013

Koprivanac M, Kelava M, Siri¢ F, Cruz V, Moazami N, Mihaljevi¢ T. Predictors of right ventricular failure after left ventricular assist device implantation.
Croat Med J. 2014,55:587-95



VAD

» kalp ve pompa arasindaki
“kanul’ler

» disarida kontrol unitesi

» pompay! kontrol Unitesine
baglayan ve “driveline”
olarak isimlendirilen hat

» batarya
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Ne zaman VAD?

> “Bridge to recovery”: (lyilesene kadar képrii)
Kardiyopulmoner by-passtan ayrilamayan hastalarda kalp
toparlanincaya kadar gecici olarak)

> “Bridge to transplantation: (Tx’e kadar kopru)

Kalp nakli programinda olan hastalara uygun bir kalp
bulununcaya kadar

> “Destination therapy”: (Destinasyon tedavisi)

Son donem kalp yetmezligi olan ancak kalp nakli igin uygun
olmayan hastalarda yasam boyu

American Journal of Transplantation 2013; 13; 348-354



Instantznects Desth Rate (Hazand) for selectad causes
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Kirklin JK, Naftel DC, Pagani FD, Kormos RL, Stevenson LW, Blume ED, et.al. Sixth INTERMACS annual report: a 10,000-patient database. J Heart Lung Transplant.
2014 Jun;33(6):555-64. 12



Tanimlar

» VAD’a ozgu (“VAD-specific”) enfeksiyonlar
Aktarim hatti, pompa, kanul enf vb

» VAD’la iligkili (“VAD-related”) enfeksiyonlar
Bakteremi, mediastinit, enfektif endokardit,
sternal yara enf vb

» VAD’la iligkili olmayan (“non-VAD”’) enfeksiyonlar
Pnomoni, uriner sistem enf vb

American Journal of Transplantation 2013; 13: 348-354">




VAD-specific infection
(pump, pocket, cannula, driveline)

VAD-related infection
(endocarditis, pancarditis)

Non-VAD infection (pneumonia)

VAD-related and non-VAD
mediastinitis

VAD-related BSI

Time difference between CVC and PVC
blood cultures

<2 h = BSI presumed VAD-related

>2 h = BSI presumed CVC-related

= -

Central venous catheter blood cultures

Internal aspect
Outflow cannula

~

Peripheral
External aspect ~ venous catheter
blood cultures
—— Internal aspect
f 4+ = Inflowcannula
VAD pump
External aspect
VAD/pocket
~—Driveline exit site
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Olgu

43 y. CU erkek hasta, Tatvan

4.07.2017°de ates yuksekligi, sol ventrikul destek cihaz
cikisinda sari renkli akinti sikayetleri ile acil servise
basvuru

Ozgecmis:

10 yil once apendektomi

27.07 » VAD profilaksisi hangi AB ile? |
dilate . VAD implantasyonu éncesi hastalar MRSA

17.4. tasiyiciligi yonunden taranmali mi? e
LVAL



Ozgecmis

« LVAD takildiktan 6 ay sonra (17.10.2014) LVAD driveline
cikisindan purulan akinti, insizyon hatti 1 cm.’lik capta
kizariklik, hafif is1 artisi

« Tani icin ek tetkik ihtiyaci var mi?
« VAD ile iligkili enfeksiyonlarin gorulme zamanlari?
 VAD’a ozgu enf. i¢in tedavi suresi ne olmali?
* Yonetimde sadece AB ile medikal tedavi yeterli mi?

« PO fusidik asit ile 2 hafta ayaktan takip



Ozgecmis

« Kasim 2015-Ekim 2016 plk takiplerinde ozellik yok

« Kisa sureli uyusturucu saticiligindan tutuklanma
(kullanim 6ykisi-) MRSA icin???? Onceki burun

« MRSA kaynagi nereden edinilmis olabilir?



Ozgecmis

21.12.2016: ates, driveline akintisinda artma
rehospitalizasyon

Dap+ CRO tedavisi kultur sonuglari cikana kadar
Kan ve yara kulturleri: MRSA
CRP : 325; WBC: 16000, PMNL hakimiyeti
LVAD komponentlerinde kolleksiyon, hematom-
tipik vegetasyon (-); Klinik suphede TEE oOnerilir

 TEE i¢in i1srarci olunmali mi?
* VAD lle iligkili enfeksiyonlarda tani icin onerilen bir
protokol var mi?



Ozgecmis

1.4.2017°de: ates, halsizlik yorgunluk nedeniyle dis
merkezde yatis

Ates 39°C ; CRP : 180; KK, yara kulturt: MRSA;
Telkoplanin baslanmis;

TTE: vegetasyon yok.

Klinik duzelme egilimindeyken 1 hafta sonra ates tekrar
38 dereceye cikmis, CRP yukselme egiliminde,
Telikoplanin kesilip meropenem + vankomisin tedavisi

:

‘. MRSA tedavisinde vankomisin, teikoplanin arasinda

' fark var mi?
\

’
Ll . F.LVLT , OU.9.LZULT. I\I\. IVITNOA



Ozgecmis
2.5.2017: Van tedavisi daptomisin ile degistiriimis.
Meronem-+ rifampin ile 6 haftalik tedavi onerilmis.

3.5.2017: TEE: vegetasyon lehine bulgu yok.inflow
kanulu ile iligkili hareketli kuguk fibriller yapilar (trombus?
Vegetasyon?)

4.5.2017: KK: MRSA

1N B 2017 cihaz laad niciinda erinhali tramhiic?

« VAD lle iligkili enfeksiyonlarda ongorulen ajanlar
siklikla nelerdir?
* VAD iligkili enfeksiyonlarda tedavide oncelikle
tercih edilecek AB’ler hangileri olmali?
« AB rotasyonu onerir misiniz?



Fizik muayene
Temmuz 2017

Ates: 38.7°C

Nabiz: 92/dk (Prekordiyal odaktan) TA: 100/60 mmHg
(Doppler ile)

Sternotomi skari temiz
Asists Device sesi+
SS: Bazallerde ince ral

Batin: Sol alt kadranda asists device ¢ikisinda 2 cm’lik
kizariklik, 1s1 artisi, hassasiyet, purulan drenaj

Traube kapali; SM + (degerlendirilebildigi kadariyla)

Kulturleri alindiktan sonra meronem+ daptomisin
(10mg/kg/d)
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| abaratuar ve Goruntuleme
Yontemler

PA AC: Retikuler dallanma artisi

TIT: mikroskopik hematri, Cre:1.3 mg/dl

WBC: 22000/uL, %88 PMNL; Hb: 8.4g/dl, plt:180000/uL
Sedimentasyon 60 mm/hr; CRP: 180 mg/dl (<5)

TEE: EF: 30; SPAB: 27; 1AY, 2 TY; left ventrikul icindeki
kanulun uzerinde 2-3 mm uzunlugunda 2-3 adet fibriller
/y,am' RV ciddi denrese

* Bu tur hastalar Tx icin oncelikli olabilir mi?

22



| abaratuar ve Goruntuleme
Yontemleri

Toraks BT. LVAD uyumlu gorunum on mediastende

Batin CT: orta mediasten ve sol ventrikul icerisinde
yaygin artefaktlara yol acan batin cildinden sol
tarafindan disariya ¢ikan LVAD izlenmektedir. Artefaktlar
nedeniyle KC parankimi, pankreas mide net
degerlendirilememigtir.

Kranial CT: N
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Takip

Meropenem + Daptomisin tedavisi altinda kontrol KK
ureme+ (Etken ve duyarlilik panelinde degisiklik yok.
MIK degerlerinde artis yok.)

1.8.2017: KK: MRSA. Balgam ve idrar kulturleri temiz
3.8.2017: KK: MRSA; tedaviye rifampin eklend..
Dap+Rif tedavisi altinda
ucuk
*Rifampisin ekleyelim mi?
‘Ne zaman? Ne kadar sure ile? Visi



Takip

« Ab baskisinin 98. gunu PET CT:

« 2/7.11.2017: PET CT. LVAD implanti cevresinde artmis
FDG tutulumlari (¢cikan aorta komsulugunda Ust kesimde
ve abdominal kesimleri cevresinde heterojen artmis

metabolik aktivite tutulumlari ,metabolik artefaktla
haraher) izlenmistir Fnfeksivaz inflamatiiar natnlniilere

*PET endikasyonu var mi?
*SUT nasil asilabilir?



Nihayet...

7.12.2017: ortotopik Kalp tx (Meropenem + teikoplanin
altinda)

Dondr: DTA kilturt: E. coli (ESBL +)+ MRSA; KK: UO

Operasyon sirasinda alinan alici yara (LVAD etrafinda
farkl lokasyonlardan) toplam 8 adet kulturlerde: MRSA

MRSA izolatlarinda fenotipik ve MIK degerlerinde

bellrglr\ Anficillil, \fYNW

Enfekte LVAD transplantasyona giderse
Post ¢ cerrahi profilaksi onerileriniz ve suresi  -SMX
lle 6 h nedir?

Nisan zulso. INdaKIr SOrnrdasr ruur Kornuronernyue sorunsuz
takipte



Tesekkurler....



