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Abstract: Pacemaker lead infections are complications of pacemakers that occur infrequently (0.13-2.11 per 1,000 device recipients)
but cause significant morbidity and mortality, especially in high-risk cohorts such as intravenous drug users (IVDUs). We report a 36-
year-old male with pacemaker lead infection with methicillin-sensitive Staphylococcus aureus (MSSA). Despite the extraction of the
entire pacemaker system and medical therapy based on the latest guidelines, reimplantation of a pacemaker in the setting of ongoing
intravenous (IV) heroin abuse led to recurrent infection and 2.2 cm right atrial vegetation. This case highlights the unresolved tension
between guideline-directed extraction for definite CIED infection and the difficult decision of reimplantation in a patient with ongoing
intravenous drug use, recurrent bacteremia risk, and suspected opioid-associated conduction disease.
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Introduction

Cardiac implantable electronic devices, crucial in the management of bradyarrhythmias and conduction disorders,
are plagued by an increased risk of infection. In the past two decades, infection rates have surged by 124%, from
1.53% to 3.43%, primarily due to the expanded indications, aging populations, and their rising comorbidities.'
Staphylococcal species (60-80%) predominate owing to their ability to form biofilms on surfaces of these devices,
including leads, which can resist eradication. IVDUs, with recurrent bacteremia, delayed care-seeking behavior, and
immune dysregulation, have the highest relative risk. Mortality exceeds 30% in recipients with device explantation,
rising significantly in recurrent cases. Simultaneously, the opioid epidemic has led to an emerging and an
unprecedented situation for cardiologists. Chronic use of opioids inhibits the HCN4 channel, leading to sick sinus
syndrome in 1.2% of long-term users.” These patients are unique; they present with dual vulnerabilities:
a heightened risk of device infection due to repeated bacteremia and device presence (in ICDs) and intrinsic
conduction disease. This paradoxical clinical situation is a testament to the interplay between device safety,
conduction disorders, and the opioid epidemic.

Management requires a strict regimen of device removal, extended antimicrobial therapy, and deferred re-
implantation, yet there are inevitable ethical considerations in high-risk populations, such as IVDUs, where non-
adherence and recurring bacteremia are likely. Newer devices, such as leadless pacemakers that reduce infection risk
with the elimination of hardware and removal of the transvenous lead, are promising, but due to technological and
behavioral barriers, they remain underutilized in this population.’

Case Report

Initial Evaluation and Diagnosis
A 36-year-old male presented with complaints of progressive lower limb weakness, impaired ambulation, and bilateral
cellulitis of the legs. On arrival, his vital signs were stable—temperature 98°F, respiratory rate 18/min, pulse 65/min, and
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blood pressure 105/70 mmHg. Physical examination revealed 2+ pitting edema extending to the mid-shin bilaterally.
Cardiac, respiratory, and neurological examinations were unremarkable. The patient’s history was significant for a prior
pacemaker implantation a decade earlier for suspected sick sinus syndrome, complicated by a pacemaker lead infection
with a documented 1.6 cm vegetation and MSSA bacteremia six years prior. His history of intravenous heroin use further
compounded his clinical risk.

Diagnostic Workup

Initial laboratory studies demonstrated marked leukocytosis (WBC 26,400/uL), anemia (hemoglobin 9.6 mg/dL),
thrombocytopenia (platelet count 125,000/uL), and an elevated lactic acid level (2.02 mmol/L). Blood cultures were
obtained promptly. A chest X-ray excluded pulmonary consolidation, while a 12-lead EKG—illustrated in Figure 1—
revealed sinus tachycardia (HR 104/min), atrial tachycardia, occasional atrial premature complexes, intermittent atrial-
sensed and ventricular-paced complexes, and an incomplete right bundle branch block without acute ST-T abnormalities.
The patient’s previous history of device-related infections, corroborated by prior TEE findings of a 1.6%1.4 cm vegetation
and CT evidence of septic emboli, prompted heightened vigilance during this evaluation.

Hospital Course and Complications

The patient’s initial hospitalization culminated in a course of intravenous oxacillin administered via a PICC line for 28
days, following complete pacemaker removal. Despite this, he returned one month later with persistent dizziness. Repeat
evaluation revealed EKG changes suggestive of pericarditis, including episodes of 2—4 second pauses on cardiac
monitoring, though thyroid and calcium levels were normal. With a working diagnosis of sinus bradycardia, chronic
opioid use was considered a possible contributor, although a definitive causal relationship could not be established in this
case. Treatment for pericarditis was initiated with high-dose NSAIDs, colchicine, and intermittent Toradol.

Given his high-risk profile, particularly his ongoing intravenous heroin use and recurrent device infections, the
electrophysiology team faced a challenging decision. Despite the infection risk, a new DDD pacemaker (BIOTRONIK
ELUNA 8 DR T 394969) was implanted to address his conduction abnormalities. Subsequent cardiac MRI revealed only
a trace pericardial effusion with preserved biventricular function, while transthoracic echocardiography (TTE) identified

| 1 1 1
Philips PageWriter TC-ED Cart 1 25 mm/sec 10 mm/mV [ F60~0.15-100Hz |

Figure | EKG on arrival showing normal sinus rhythm, normal PR, QRS, QTc and no acute ST-T Changed.
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Figure 2 TTE Apical four chamber view showing RA vegetation.

Figure 3 TTE Apical 4 Chamber view showing Pacemaker lead mass vegetation in Right ventricle.

a highly mobile 2.2x1.0 cm vegetation in the right atrium attached to the tricuspid valve and evidence of a vegetation on
the RV pacemaker lead, accompanied by mild tricuspid regurgitation as illustrated in Figures 2 and 3. The patient was
commenced on Ceftriaxone and Vancomycin, and plans were made for further evaluation with transesophageal echo-
cardiography (TEE). TEE is central in the evaluation of suspected lead-associated infective endocarditis because it better
characterizes lead and valvular vegetations and their embolic risk than transthoracic imaging alone. In this case, TTE
demonstrated recurrent vegetation on the right atrium/tricuspid apparatus and pacemaker lead, but definitive TEE
confirmation was not completed as the patient left against medical advise.
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Timeline:

Initial pacemaker implantation for suspected sick sinus syndrome 10 years ago

First MSSA lead infection with 1.6 cm vegetation and extraction 6 years ago

Completion of IV oxacillin after extraction of pacemaker 6 years ago

Admission 2-3 years back with dizziness and pauses, reimplantation of DDD pacemaker

Discovery of recurrent 2.2x1.0 cm right atrial/tricuspid/RV lead vegetation during this admission period

Left against medical advice before definitive TEE/re-extraction

Final Diagnoses
1. Recurrent pacemaker lead infection
2. Pacemaker-associated vegetation (2.2x1.0 cm in the right atrium and additional mass on the RV lead)
3. Pericarditis
4. Sinus bradycardia potentially secondary to chronic opioid use

Management Challenges

This case epitomizes the clinical conundrum of managing recurrent Cardiovascular implantable electronic device (CIED)
infections in a high-risk patient. The coexistence of opioid-induced conduction abnormalities and persistent bacteremia
from ongoing intravenous drug use creates a dual vulnerability where the necessity for pacing support must be balanced
against the risk of re-infection.

This case also raises an ethical dilemma. Reimplantation provides potentially life-saving pacing support, yet ongoing
intravenous drug use increases the likelihood of recurrent bacteremia, repeat device infection, and incomplete treatment.
These decisions should therefore be made through a multidisciplinary process involving electrophysiology, infectious
diseases, and addiction medicine, with attention to patient autonomy, harm reduction, and post discharge follow-up
barriers.

Discussion

The management of recurrent CIED infections in the background of opioid-induced conduction disturbances is a problem
with a growing number of unknown and evolving factors. In this case, the effects of chronic opioid use alongside the
recurrent device-related infections produced the interrelationship of several independent variables contributing to mutual
exacerbation of the clinical picture.’ Chronic use of opioids not only affects the electrical activity of the heart by reducing
the HCN4 channel function and, therefore, the development of conduction disturbances that require the implantation of
CIEDs but also predisposes patients to permanent bacteremia and the formation of biofilm on the surfaces of the device.*
As a result, the patient is in a situation where the need for pacing, which is necessary to sustain life, must be balanced
with a high risk of new infections.

Diagnostic evaluation has revealed the crucial importance of advanced diagnostic modalities, such as transesophageal
echocardiography (TEE). Additionally, the use of newly developed techniques, such as 18F-FDG PET/CT, has been
shown to be central for determining the entire spread of the infection.” TEE remains important, but it cannot reliably
distinguish infectious from noninfectious lead echodensities and when suspicion persists or echocardiography is
equivocal, FDG PET/CT is complementary rather than universally definitive, and its sensitivity can be reduced in low-
grade infection or after prior antibiotic exposure. Given the experience of the patient in terms of recurrent device
infections, it is particularly vital that these imaging strategies allow for early detection of biofilm-associated vegetations
and multifocal infectious processes.® However, the management of this patient posed several challenges. First of all, the
patient’s experience of recurrent infections with biofilm-associated pathogens requires their complete removal and
prolonged antimicrobial therapy.” Current consensus documents recommend complete device and lead removal for
definite CIED infection, including lead-associated endocarditis, valvular infective endocarditis without definite device
involvement, and persistent or relapsing bacteremia when no alternative source is identified. Reimplantation, when still
indicated, should generally be delayed until signs of local and systemic infection have resolved and blood cultures have
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remained negative; recent guidance suggests at least 3 days of negative cultures after extraction, with longer delays in
patients with valvular infective endocarditis or visible vegetations. In patients at particularly high risk of reinfection,
alternative strategies such as leadless pacing or other nontransvenous approaches may be considered on a case-by-case
basis. Secondly, there was also a need to factor in the patient’s active intravenous drug use and, therefore, to be prepared
for his recurrent bacteremia and the associated difficulties with treatment compliance.®

The ethical and surgical dilemmas are considerable in such scenarios. The issue of reimplantation of the pacemaker in
high-risk individuals continues to provoke fears about potential reinfection. Despite the fact that newer infection-resistant
technologies (example: leadless pacemakers) may reduce this risk, these technologies are underused in high-risk
populations due to technical and behavioral barriers.” Observational data and a 2023 systematic review suggest that
leadless reimplantation after infected CIED extraction is feasible and has low reinfection rates, but the evidence remains
mostly nonrandomized and timing strategies vary across studies.

Furthermore, the issue of economic burden also arises in the context of IV drug users since they are found to have
higher rates of hospitalizations and premature cessation of treatment. Current guidelines from the 2017 Heart Rhythm
Society (HRS) Expert Consensus Statement recommend complete device and lead removal for all patients with definite
CIED system infection. This includes lead-associated endocarditis, valvular endocarditis, and persistent or recurrent
bacteremia (Class I recommendation), as retained hardware serves as a nidus for relapse and significantly increases
mortality. However, among IVDUs, high relapse rates and ethical concerns surrounding reimplantation mandate a more
individualized and multidisciplinary management approach.’

This case also highlights the ethical tension between providing potentially life-sustaining pacing support and exposing
a patient with ongoing injection drug use to a high probability of reinfection. Contemporary literature on infective
endocarditis in people who inject drugs supports a multidisciplinary approach that includes electrophysiology, infectious
diseases, addiction medicine, and social work, with early consideration of medications for opioid use disorder and
discharge planning barriers. In selected patients who continue to require pacing after extraction, leadless pacemakers may
reduce hardware burden and may be a reasonable alternative, although evidence remains observational and individualized
decision-making is essential.”

Conclusion

This case illustrates the difficult balance between guideline-based management of definite CIED infection and the
practical challenge of pacing reimplantation in a patient with ongoing intravenous drug use and suspected opioid-
associated bradycardia. The report underscores the importance of complete device extraction, careful reassessment of
pacing need, and multidisciplinary decision-making that includes infectious diseases and addiction services. Leadless
pacing or other alternative strategies may be considered in selected high-risk patients, but the optimal approach in this
setting remains individualized.

Ethical Compliance
Written consent was obtained from the patient for publication of this case report. All procedures followed were in
accordance with the ethical standards. Institution approval is not required to publish the case details.
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