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A B S T R A C T 

Introduction 

 

According to guidelines, implantable cardioverter defibrillators (ICD) 

should be considered for secondary prevention when a patient 

experimented an episode of ventricular fibrillation or sustained 

ventricular tachycardia not related to reversible causes, or for primary 

prevention when left ventricular ejection fraction (LVEF) is severely 

reduced (< 35%) after at least 3 months of optimized medical therapy in 

the setting of ischaemic or nonischaemic cardiomyopathies [1, 2]. In 

patients with hypertrophic cardiomyopathy (HCM), ICD can be 

implanted on the base of a risk score of sudden cardiac death (SCD) that 

takes into consideration various aspects [3]. 

 

The increasing number of implantation procedures leads to a growth of 

related complications, as pocket or lead infections, endocarditis or even 

septic shock [4]. The treatment of choice for these infections is the 

removal of the entire system, together with antimicrobial therapy [5]. 

These patients, after recovering, maintain a high infective risk, together 

with the need for persistent ICD protection. Current guidelines suggest 

in these complex scenarios the use of a wearable cardioverter 

defibrillator (WCD) as a bridge to a new implant [6]. Moreover, 

subcutaneous ICD (S-ICD) could be considered in such patients as a 

long-term strategy of systemic infection and endocarditis prevention, 

thanks to the absence of endocavitarian leads [7]. We present two cases 

of severe and life-threatening ICD implantation related infections, 

treated with WCD as a bridge to subsequent S-ICD. 

 

Case 1 

 

A 15-year-old boy with HCM came to the emergency department (ED) 

of our hospital complaining fever started about 15 days after 

endocavitarian dual-chamber ICD implantation in another center for 

primary prevention. Of note, after three days from the procedure, he 

complained of fever and left shoulder pain next to the device pocket. 

Empirical antimicrobial therapy with amoxicillin was started and 

maintained for 7 days, without complete regression of the symptoms. At 

that time, the pocket was evaluated, and it did not show any sign of 

infection, and a transthoracic echocardiogram was negative for 

vegetations or abscesses. In the ED, the boy was drowsy, tachycardic 

and dyspnoeic. His temperature was 40°C, blood pressure was 80/45 

mmHg, and the heart rate was 140/min. A systolic murmur was hearable 

at cardiac evaluation, there were no signs of pulmonary or peripheric 
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congestion and no signs of pocket infection. The laboratory test showed 

C-reactive protein (CRP) of 300 mg/L (n.v. 0-5 mg/L), white blood cells 

of 9090/mm3 (8000/mm3 neutrophils, 450/mm3 lymphocytes), 

hemoglobin 12,3 g/dl, platelets 32000/mm3. Transthoracic and 

transoesophageal echocardiograms were performed, showing double 

vegetation adhere to the anterior and posterior leaflet of the tricuspid 

valve and on the chordae, with mild regurgitation (Figures 1 & 2). A total 

body computed tomography (CT) was also performed, showing multiple 

pulmonary abscesses.  

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Patient 1: Transesophageal echocardiography showing the 

tricuspid vegetation. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Patient 1: Echocardiographic measurement of the vegetation. 

 

In the strong suspicion of endocarditis complicated with septic shock and 

peripherical embolizations, broad spectrum antibiotics were started 

(daptomycin, gentamicin and meropenem) and the patient was 

transferred to the intensive care unit. Also, considering the clinical state 

a consequence of the ICD implantation, the device, together with the 

catheters, were safely removed and all the system was sent to 

microbiology for cultural exams. Blood cultures were positive for multi-

sensitive S. aureus, and the same results were obtained on the sonication 

of the ICD generator, on the cultural examination of the catheters, and 

on the tampon of the pocket. The antibiotic therapy was fixed according 

to antibiograms, and meropenem was suspended. After two weeks, the 

patient was referred to the cardiac-surgery team, and a tricuspid valve 

plastic was performed, with complete removal of the vegetations. 

Considering the persistent indication to ICD therapy, even if in primary 

prevention and in a patient with a major life-threatening infection, we 

decided to candidate the patient to four months of WCD wearing 

(LifeVest, ZOLL Medical Corporation, Chelmsford, Massachusetts, 

USA), allowing him to fully recover from the endocarditis before a new 

ICD could be definitely implanted. He lived with LifeVest for 119 days, 

with excellent compliance (23.78 hours/day of wearing). After that 

period, the patient was implanted with S-ICD (Emblem; Boston 

Scientific Corporation, St. Paul, Minnesota, USA) without any 

complication. In the following 30 months, the patient performed regular 

clinical and device follow up, he remained asymptomatic in the absence 

of ICD interventions, and there were no infectious relapses. 

 

Case 2 

 

A 58-year-old man with dilated cardiomyopathy associated with 

advanced functional class and severe left ventricular dysfunction despite 

optimal medical therapy was admitted to the Cardiology Unit to be 

implanted with an ICD in the setting of primary prevention. Other 

comorbidities were hypertension, permanent atrial fibrillation, recent 

surgery for bladder cancer, and hemodyalitic chronic renal failure (via 

right central venous Tesium catheter). An endocavitarian ICD was 

implanted without complications, pre-medicating the patient with 

cefazolin before the procedure. Immediately after the end of the 

procedure, the patient started complaining of fever (39°C), shivers and 

dyspnea. His blood pressure fell (70/40 mmHg), and he was tachycardic 

(150/min). An arterial blood gas analysis showed lactic acidosis with 

initial hypoxia. Oxygen therapy and intravenous hydration were started, 

together with inotropes and vasopressor, to sustain a favorable 

hemodynamic status. Laboratory tests showed CRP 150 mg/L, 

procalcitonin 43 ng/ml (n.v.< 0,1 ng/ml), WBC 7600/mm3, hemoglobin 

10,9 g/dl; platelets 98000/mm3.  

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Patient 2: Transthoracic echocardiography showing ICD right 

ventricular catheter without signs of infection (imaging during sepsis). 

 

The patient was then intubated considering the progressive deterioration 

of the hemodynamic conditions, and in the suspicion of septic shock, 

antimicrobial therapy was started (high ev doses of 

piperacillin/tazobactam plus daptomycin). A transthoracic 

echocardiogram was performed, showing severe left ventricular 

disfunction without pericardial effusion. No signs of vegetations of 

abscesses (Figure 3). Blood cultures were positive for Serratia 

marcescens resistant to ampicillin/sulbactam plus 

piperacillin/tazobactam, so the antibiotic therapy was rearranged (switch 

to ceftazidime and amikacin). The ICD system and the Tesium catheter 

were both removed and sent to microbiology, but no organism grew up. 

The patient gradually recovered, he was extubated, and the inotropes 

were gradually set down. Considering the patient’s conditions, the 

persisting indication of an ICD, and the recent major infective insult, we 

decided to candidate the patient for three months of WCD (LifeVest), 

allowing him to recover fully before a new ICD could be definitely 

implanted. He lived with LifeVest for 118 days, with excellent 

compliance (23.95 hours/day of wearing). After that period, the patient 

was implanted with an S-ICD (Emblem Boston) without any 

complication. The subsequent follow up was free of complications, 
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without infectious relapses. The patient is free of ICD interventions by 

now, and a new Tesium catheter was placed because of the inefficiency 

of an arterio-venous fistula recently made up. 

 

Discussion 

 

Pacemaker and ICD implantations, together with implant revisions and 

generators or leads substitution, greatly increased during the last few 

years [8]. The increasing number of implantation procedures leads to a 

growth of people who experimented complications directly derived from 

them as pocket infections, lead infections, endocarditis, or even septic 

shock. The more procedures a patient undergoes, the higher the risk of 

infective complications. These are two emblematic cases of primary 

prevention ICD implantation complicated with severe infections. Of 

note, in the first case, cultural examinations of the leads and sonication 

of the generator shared the same germ that was found in the blood 

stream. In the second case, the generator and lead were bacteria-free, 

likely because of the broad-spectrum antimicrobial therapy started 3 

days before the system explantation. Of note, infections are the main 

cause of ICD generator and lead extraction [5]. The incidence of device 

infections varies from 0.5 to 2.2%, with a 6% mortality rate in two years. 

If patients show signs of systemic infections or sepsis, the mortality rate 

reaches almost 15-25%. Associated negative factors are advanced age, 

comorbidities and device complexity [4].  

 

After a major infective event, indications on implantation of devices 

could be revised accordingly on patient conditions and arrhythmic risk 

[6]. Balancing the patients’ conditions, the fragility after the major 

infective insult, and the persisting indication of ICD implantation, we 

decided to candidate them to four months of external WCD, a null-

invasive but highly protective anti-arrhythmic device, allowing them to 

recover fully before a new ICD could be definitely implanted. The use 

of WCD in such cases is considered and expected by recent guidelines 

[6]. In that period, our patients did not experience WCD interventions, 

and they were also free of major arrhythmic events after S-ICD 

implantation. After four months of WCD prevention, they completely 

and successfully recovered; therefore, we decided to protect them with a 

subcutaneous ICD, which is a less invasive but highly effective device 

[7]. Both patients underwent a free-of-complications clinical course. 

 

Conclusion 

 

In these two high-risk patients, we demonstrated the efficacy of early 

application of WCD after ICD removal for life-threatening infections, 

and the benefits of subsequent S-ICD implantation. 

 

Consent 

 

Our patients signed informed consent form for the material presented to 

appear in the publication above and in related publications, prior to 

submission. 
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