
Infecciones de los dispositivos 
de asistencia ventricular: 
diagnóstico, tratamiento y 
prevención

Patricia Muñoz
Hospital General Universitario Gregorio Marañón
Universidad Complutense de Madrid

1

I Congreso

Viernes, 5 de Octubre. 10:05-10:25



Heart failure

 6-10% individuals >65 
years

 Europe: 10 million 
 USA: 5 million CHF
 Over 3,500 heart failure pts 

on the Tx waiting list in US
 Many pts are not 

candidates for Tx
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Califano S. IDCNA 2012; Gordon RJ. Lancet ID Vol 6   July 2006



Dispositivos asistencia ventricular

1. Que son?

2. Infecciones?

3. Manejo?

4. Prevención?



Mechanical assist devices
 Mechanical pumps that 

take over the function of 
damaged ventricle/s in 
patients with refractory HF
 Improvement in myocardial 

contractility
 Reverse remodeling

 Destination theray: 0.52 
relative risk of death 
compared to optimal 
medical therapy
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Centrífuga /axial
Pulsátil/continua

UNOS: since 1999 MCS 33% of all listed 
patients and 75% of all listed inpatients

2nd generation vs 1st: 46% vs 11% 2 yrs survival 
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J Heart Lung Transplant 2012;31:117–26
 1,500 pts/año. Pulsátiles claramente 

superiores
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J Heart Lung Transplant 2012;31:117–26In Europe: Euromacs



Patient’s severe heart failure leads to 
LVAD surgery and a new lease on life
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Uninterrupted connection to a portable 
external power source
New devices recharged transcutaneously



Indications

 Indication as bridge to:
a) Transplantation

(infarction, V tachycardia…) 45%

b) Candidacy or recovery
(post-cardiotomy shock)  45%

c) Destination therapy 10%
(ineligible for Tx: age, renal failure, COPD, ….) 

9(INTERMACS) 2006- 2010
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Another type of VAD patient
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En España
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Almenar L et al. Spanish Heart 
Transplantation Registry. 21st Official 
Report (1984-2009)

 In the last 5 years, approximately half the urgent HT recipients 
had previously had some sort of ventricular assist implant

13Rev Esp Cardiol. 2010;63(11):1317-28



 Survival 
 at 1 year 

55.2%
 5 years 32.2%

14



DAV

1. Que son?

2. Infecciones?

3. Manejo?

4. Prevención?



Complications VAD

 Early
 Bleeding (30%)
 Right sided heart failure (20-30%)
 Progressive multi-organ system failure

 Late
 Infection (18-59%)

­ Nosocomial
­ Device related

 Thromboembolism (3-35%)
 Failure of device (6% at 6 months)

Lancet ID 2006; IDCNA 2012

Most reports come from countries 
with long waiting-lists for heart 
transplantation (mean>100 d)



Clinical presentation: UNSPECIFIC

 Fever 14/25 (56%)
 Leucocytosis 7/25 (28%)
 Drainage from exit site7/25 (28%)
 Bleeding, pain, erythema, necrosis
 Lethargy, fatigue, anorexia
 Mechanical problems
 Inlet obstruction, outflow rupture

 Bacteremia
17

Sivaratnam et al. ASAIO Journal 2002; Argenziano JHLT 1997; Simon D. CID 2005



Extracorporeal 
ventricular assist 

devices
 Implanted through a median 

sternotomy
 Inflow cannula in the left, 

right or both ventricles 
 Outflow tube anastomosed 

to the ascending aorta 
and/or the pulmonary artery 
connected
 to an extracorporeal pump
 Intra-abdominal or 

preperitoneal space

 Percutaneous driveline to 
power source

 Multiple IV cath, MV, ….



Journal of Heart and Lung Transplantation 2011
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 VAD-specific infections
 Related to hardware
 Do not occur in other pts

­ Pump, cannula, pocket 
&percutaneous driveline 

 VAD-related infections
 Can occur without VAD

­ IE, BSI, mediastinitis,
sternal wound infection

­ Specific considerations  in  
pts  with  VADs

 Non-VAD infections
 LRT,  cholecystitis, C. difficile, 

UTI



VAD-specific infections

 Percutaneous driveline
 Superficial or deep
 Proven, probable, 

possible
 Pump pocket (intraperitoneal, 

within left V, Pericardial sack)

 Inflow (ventricle) and 
outflow (cardiovascular system) 

cannula
 Suture lines
 LVAD-related 

endocarditis 20

Hannan et al. JHLT 2011
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Superficial VAD-specific percutaneous driveline 
infection



Proposed criteria
 Major Clinical Criteria

 VAD not removed: persistent BSI + no other origin
 BSI-VAD related or presumed VAD related
 Echocardiogram suggestive of VAD-related IE 

­ vegetation adjacent to or in implanted material turbulent area
 Minor Clinical Criteria

 Fever ≥ 38°C
 Vascular phenomena, major arterial emboli, septic pulmonary 

infarcts, mycotic aneurysm, intracerebral or visceral, conjunctival 
hemorrhage, and Janeway’s lesions

 Immunologic : glomerulonephritis, Osler’s nodes, Roth spot
 Microbiologic evidence: positive blood culture that does not 

meet criteria as noted above (excluding single positive culture for 
CNS excluding S. lugdunensis)
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Continuous-flow devices. Heart mate II 
(n=2006)
 Driveline infection:  1 yr 19%; Two yrs 25%
 Percutaneous site infection 9.8%. Mean time: 6 

months
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Driveline infection Percutaneous site

Goldstein DJ. JHLT 2012



Continuous-flow devices
 Risk factor: younger age. 
 Sepsis: most common cause of death (26%)

24

Independent cause of death Final outcome

Goldstein DJ. JHLT 2012; Kirklin JK. JHLT 2010

Risk factors
Device size and surface, turbulence 
of flow, entry routes



Some experience from our 
center

 58 patients
 TYPE OF  VAD (Extracorporeal pulsatile)
 ABIOMED BVS 5000 31 (53.4 %)
 BCM 24 (41.3 %)
 BIOMEDICUS 3 (5.1 %)

 Mean support duration: 6.5 days (1-52)
 IMPLANTATION VENTRICLE :  
 Left ventricle 31 (53.4%) 
 Bi-ventricular 22 (37.9%)
 Right ventricle 5 (8%)



Infectious complications

 50% of the patients (29/58)
 34 infectious episodes

 67.6% of  patients >3 days 
on VAD (25/37)



RESULTS

 5 Device- related Infections
8% of the patients and 15% of IE

 Postsurgical Mediastinitis 2
 Wound Infection 1
 Cannulas and mediastinal infection  1

- Aspergillus 
 Primary Bacteremia 1

 29 non related infections 
41.4% of the patients and 85% of IE
 VAP 14



Etiology of Patient-related infections
Gram positive: 52.6% n

MRSA 6
CNS 6
Enterococcus sp 5
MSSA 2

Corynebacterium sp. 1
Gram negative: 40%

P. aeruginosa 4
E. coli 3
Acinetobacter sp. 3
Klebsiella sp 2
H. influenzae 2

Fungi: 8%
Candida sp. 2
Aspergillus sp. 1

Gram positive: 52.6% n
MRSA 6
CNS 6
Enterococcus sp 5
MSSA 2

Corynebacterium sp. 1
Gram negative: 40%

P. aeruginosa 4
E. coli 3
Acinetobacter sp. 3
Klebsiella sp 2
H. influenzae 2

Fungi: 8%
Candida sp. 2
Aspergillus sp. 1

HT  performed: 48.3%
Time to TX till inclusion in the list: 3 

± 2.4 d



 109 pacientes (99-2010)
 584 ±389 d
 BSI: 60%

 Impacto independiente en 
supervivencia a 2 años (68 
vs 84%)

 Mainly G- and fungi
 No recurrencia tras Tx 
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DAV

1. Que son?

2. Infecciones?

3. Manejo?

4. Prevención?



Diagnosis
 Cardiothoracic surgeons, cardiologist, 

interventional radiologist, Micro-ID
 Fluid surrounding devices

 All drivelines should be surgically and 
histopathologically examined at removal

 Internal and external samples from the OR
 Sonication or scraping of biofilm

31



Investigations for Suspected Infection in a Patient 
Using VAD
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Empiric treatment. Obtain cultures 
BEFORE

 Suspected site (s) of infection and severity
 Broad spectrum: 
 Gram positives (driveline exit site)
 Gram negatives (wound, pump pocket)
 Fungi

 Consider 
 Previous therapy
 Resistance pattern

33



 Daptomycin n=9; mean duration  16  days
­ 66% CRI. MRSA  33%;  E.  faecium 25%; S. epi 

12.5%; MSSA, 12.5%; others, 17%
­ Successful outcomes 78%
­ No adverse events 

 Length of therapy
 Superficial: until healing
 Endovascular: at least until device is removed

­ Continue after removal if endocarditis or septic 
metastasic foci

34

Weis F. Ann Thorac Surg 2007; Transplantation Proceedings, 41, 2589–2591 (2009)



Other aspects of therapy

 Debridement and vacuum-assisted 
closure system, Ab-impregnated beads in 
the pocket

 Removal of the device??
 Donor heart available
 Replacement: high risk of complications and 

relapse
­ REMATCH study: 1  and 2 yr survival after 

replacement: 41% and 33%

 Alternatives: transplantation, suppressive 
therapy 35



DAV

1. Que son?

2. Infecciones?

3. Manejo?

4. Prevención?



Prevention. No clinical trials
 Maximum surgical prevention 

strategies
 Operating room traffic, HEPA filters
 Wrapping the pump and drivelines in Ab 

pads??
 Tunneling driveline contralateral to pump 

pocket
 Occlusive dressing of driveline exit
 Chlorhexidine bathing

 Postoperative infection prevention
 Extubation, pulmonary toilet
 Removal of catheters
 Nutrition…..

 Prophylactic antibiotics 37



 January 89-December 
2009

 87 patients: 66 CP 
(cephazolin) and 21 PT 
(meropenem + 
vancomycin or linezolid 
+ fluconazole for 7 
days)

 Multivariate analysis 
infection
 each day on the device 

(OR 1.4, p=0.001)
 PT independent 

protective factor (OR 
0.14, p=0.02). 



 Risk of death
 neurologic event 
 BSI (OR 1.5, p=0.005).

 No increase in multiresistant 
microorganisms

 No fungal infections in the PT group.



Prophylactic antibiotics

 Many different regimes
 NY Columbia Presbyterian: vancomycin + 

fluoroquinolone + rifampicin + fluconazole 
(REMATCH trial)

 Vancomycin: reduction from 41 to 20.8 days*
 Recent meta-analysis
 Cephalosporin/vancomycin – antifungal –

mupirocin
 Fluoroquinolones ?
 48-72 hours

*IIIIII IIIIIII IIII IIIIIIIII 2009; 30:484-486



En resumen

 Infección produce importante morbi-mortalidad 
en pacientes con DAV, pero no excluye el Tx

 La incidencia es menor con los nuevos 
dispositivos intracorporales, pero no son 
comunes en nuestro país

 Primeros criterios diagnósticos recientemente 
publicados

 Estrategias de prevención por definir
 La frecuencia de la IC, la escasez de donantes y 

el envejecimiento ha conducido a una gran 
revolución en este campo. Hemos de estar 
preparados.
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