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Unusual clinical course
Intravenous drug use is an epidemic in the United States. One of the complications of intravenous drug use
can be infective endocarditis. The treatment for this disease is a combination of intravenous antibiotics, cardiac surgery consultation, and multidisciplinary psychiatric care. Despite surgical intervention, recurrence of disease is common. In the setting of recurrent infective endocarditis in the setting of intravenous drug use, the
ethics of redo cardiac surgery has not been well-established.
A 34-year-old man with history of intravenous drug use presented on 3 separate occasions with infective endocarditis resulting in 3 tricuspid valve surgeries within fewer than 7 months. He said he had not injected drugs
since before his first operation, he was considered to have a strong social support system, and he completed
his postoperative antibiotic regimens each time. However, prior to his last operation, the patient had a urine
drug screen positive for opiates without recorded prescribed opioids. Pathology reports from the 3 intraoperative specimens showed different pathogens each time. An extensive interprofessional discussion ensued.
Infective endocarditis in the setting of intravenous drug use and its treatments continue to be a point of ethical
and medical discussion for all professionals involved with the care of these patients. This case could be used
as an example of individualized decision-making, with rigorous ethical and medical discussion factoring into
each decision for cardiac surgery. The ongoing treatment for patients with recurrent endocarditis in the setting of intravenous drug use requires more research and guidelines to help medical professionals better care
for this patient population.
Endocarditis • Ethics, Clinical • Substance Abuse, Intravenous
https://www.amjcaserep.com/abstract/index/idArt/927385
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Background

who underwent 1 or more cardiac valve surgeries, there is a
relative dearth of guidelines on benefits and risks of repeated cardiac operations from both a biological and ethical perspective in this patient population [6-10].

In 2017, more than 70 000 people died as a result of a drug
overdose in the United States [1]. More than two-thirds of those
deaths were related directly to opioids. With intravenous injection, the reuse of contaminated or shared needles leads to
an increased risk of infective endocarditis. Infective endocarditis is a disease that has been increasing in incidence over
the last 20 years [2]. Treatment typically involves intravenous
antibiotics that are continued for 6 to 8 weeks [3,4]. Some patients require cardiac surgery with valve repair or replacement
as definitive treatment [3]. However, the potential for reinfection of the new prosthetic valve exists; in this scenario, another cardiac surgery may be required, further increasing the
risk of adverse outcomes [5]. The risk of mortality in patients
with intravenous drug use (IVDU) having a redo valve surgery
is double that of patients who only have 1 valve surgery [6].
If the recurrent infection is due to continued IVDU, the ethics
of appropriate clinical management often comes to the forefront [6, 7]. The ethics underlying the decision to operate is
not well defined in the literature. While some research has focused on the short- and long-term outcomes of IVDU patients

We present a case in which a third tricuspid valve (TV) surgery
was performed on a patient with a history of IVDU with partial
recidivism. We seek to provide the course of action and decision-making at each juncture with the available clinical data.
Our aim is to add to the clinical and ethical data in the literature to help guide future decisions and guidelines about how
to treat infective endocarditis in an IVDU patient.

Case Report
A 34-year-old male presented to an outside hospital in
September 2018 with complaints of weakness and lethargy.
He had a right forearm abscess that was incised and drained.
The culture of that abscess grew Streptococcus constellatus and Prevotella melaninogenica. His blood cultures also
grew Streptococcus anginosus and Haemophilus parainfluenza.

Figure 1. Intraoperative transesophageal echocardiogram, midesophageal 4-chamber view, initial operation September 2018.
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Date

Specimen grown
from valve

Method

IV drugs
relapse

Opiates on urine
drug screening

Operation 1

9/23/18

Autologous tricuspid
valve repair

Aggregatibacter segnis,
haemophilus parainfluenzae,
and eikenella corrodens

No

Performed at
OSH

Operation 2

1/21/19

Tricuspid valve
replacement with
St Jude Epic 29 mm

Mitis group viridans
streptococcus

No

Negative

Operation 3

4/1/19

Tricuspid valve
replacement with
St Jude Epic 31 mm

Staphylococcus aureus

No

Positive

Computed tomography (CT) angiography showed septic pulmonary emboli, and a CT brain was negative for abscess or
emboli. A transesophageal echocardiogram (TEE) performed
4 days after presentation showed a 2-centimeter TV vegetation with severe TV regurgitation(Figure 1). Of note, the patient was hepatitis C reactive but ribonucleic acid polymerase
chain reaction did not detect virus in the blood. The patient
was transferred to our hospital for cardiac surgery consultation. Nine days after initial presentation, the patient had autologous TV repair, partial papillary muscle excision, and patent foramen ovale (PFO) closure. The intraoperative specimen
of the TV grew Aggregatibacter segnis, Haemophilus parainfluenzae, and Eikenella corrodens. The patient then completed 6
weeks of inpatient antibiotics and was discharged home in
early November 2019. The length of stay was 46 days. As an
outpatient, he had medical and psychiatric follow-up (Table 1).

Figure 2. Intraoperative transesophageal echocardiogram,
midesophageal 4-chamber view, second operation
January 2019.

In January 2019, the patient returned to the clinic for repeat TEE
to evaluate for postoperative TV regurgitation, and it showed
an annuloplasty ring in the tricuspid position with evidence of
severe tricuspid regurgitation. He was admitted to the hospital
from the clinic due to worsening shortness of breath, bilateral
lower-extremity edema, fatigue, fever, and chills. The patient
reported having only felt better clinically for a few weeks after the initial cardiac surgery. He and his mother said he had
no recurrent use of intravenous drugs but had stopped taking buprenorphine and naloxone. He was a current tobacco
smoker, but he abstained due to his respiratory symptoms. Six
days after presentation, a TV replacement with a 29-mm St.
Jude Medical Epic heart valve (St. Jude Medical Inc., St. Paul,
Minn., USA) and a repeat PFO closure were performed. At the
time of surgery, blood cultures were negative but a vegetation
was visualized on the repaired TV with severe regurgitation
(Figure 2). An intraoperative specimen of the TV grew mitis
group viridans streptococcus. The patient received 6 weeks of
intravenous antibiotics, and he was discharged home in early March 2019. His length of stay was 47 days. As an outpatient, he had medical and psychiatric follow-up.
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In March 2019, the patient presented to our hospital from
an outside hospital after falling off a ladder 4 days prior. His
shoulder had been reduced at the outside hospital on the day
of the fall, and he had been discharged. However, he went
home and developed symptoms of chest pain, shortness of
breath, and chills. He returned to the outside hospital, where
he had blood cultures that grew Staphylococcus aureus and
a TEE that showed a bioprosthetic valve in tricuspid position
with a severely increased transvalvular gradient (mean gradient 15 mmHg) suggestive of severe prosthetic tricuspid stenosis (Figure 3). Upon arrival to our hospital, the patient had
a urine drug screen (UDS) that was positive for opiates. Four
days after presentation, the patient had a redo of a redo TV
replacement with a 31-mm St. Jude Medical Epic heart valve
(St. Jude Medical Inc., St. Paul, Minn., USA) and the operative
note mentioned recent skin breakdown near the sternotomy
skin incision site with a possible source causing the third-time
infection. Both the intraoperative specimen and blood cultures grew methicillin-sensitive Staphylococcus aureus. The

3

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

APPROVED GALLEY PROOF

Table 1. Timeline of surgical operations, pathology findings, reported intravenous drug use, and urine toxicology findings.
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Table 2. Bioethical principles and definitions [16,17].

APPROVED GALLEY PROOF

Principle
Autonomy

The right to choose the course of
treatment

Non-Maleficence

Do no harm

Beneficence

Do good

Justice

Fair and equitable use of scarce
resources

teams may be involved with the care of these patients as well.
For example, patients may also have mycotic femoral and brachial pseudoaneurysms that need to be addressed by a vascular surgery team [14]. Thoracic surgery may also be involved.
Medical subspecialities may include neurology for guidance
regarding septic brain emboli, infectious diseases for antibiotic management, cardiology for echocardiographic evaluation, and psychiatry, among others. These co-morbidities must
also be considered in a benefit-risk discussion and an ethical
analysis. The goal of these ethical considerations should be
to find a balance in the competing concerns, namely the care
of the patient and the safety of those caring for the patient.

Figure 3. Intraoperative transesophageal echocardiogram,
midesophageal 4-chamber view third operation March
2019.

patient received 6 weeks of intravenous antibiotics. He also
restarted buprenorphine and naloxone 15 days after presentation and was agreeable to all psychiatric team recommendations. Neuropsychiatric testing 22 days after presentation
showed mild frontal dysfunction and right/left confusion. His
length of stay was 46 days. As an outpatient, he had medical
and psychiatric follow-up.

The discussion of high-risk cardiac surgery in recurrent prosthetic valve infection in IVDUs has led to ethical and economic
considerations [12]. This discussion stage is where many institutions reside today regarding the approach to redo valve replacement [12,13]. Numerous clinical guidelines and systematic reviews regarding infective endocarditis in the setting of
IVDU address the medical and surgical needs of these patients
[9,10,18-20]. However, the ethics behind these decisions are
often not addressed. The American Association for Thoracic
Surgery (AATS) guidelines mention that IVDU infective endocarditis patients should be offered cardiac surgery, but they
do not clearly delineate how to decide on repeat cardiac operations [14]. The 2015 European Society of Cardiologists guidelines for management of infective endocarditis do not offer
explicit guidance on how to approach the ethics of repeat operations in IVDU patients [15]. Similarly, the American Heart
Association, in their 2015 statement on infective endocarditis, does not make mention of the ethics of redo valve procedures in the setting of IVDU [3]. There is a need for clear ethics
guidelines to help guide treatment for IVDU infective endocarditis patients, especially those with reinfection of a valve.

Discussion
The incidence of infective endocarditis has been increasing
over the last 20 years [2]. Specifically for TV infective endocarditis, approximately 5-16% of patients will require cardiac surgery, even with successful antibiotic treatment [8]. The
likelihood of an infected prosthetic valve requiring surgery is
higher; thus, valve repair is favored over replacement when
feasible [8]. First-time isolated TV infective endocarditis patients have operative mortality rates of 0-15% [8]. The 2- and
5-year survival rates following cardiac surgery for IVDU infective endocarditis are 79% and 59%, respectively [9]. With regard to morbidity, IVDU patients with TV infective endocarditis who undergo cardiac surgery are at risk for reinfection [8].
In the short-term (3 to 6 month) postoperative period, IVDU
patients are at a 10-times higher risk of reoperation or death
compared to postoperative non-IVDU patients [5,6].
Another consideration regarding infective endocarditis patients
with IVDU is that they may concomitantly have other infectious complications that further complicate the clinical picture. These patients may also have human immunodeficiency
virus or other transmissible infections such as hepatitis C, necessitating special precautions and safeguards to reduce the
potential for viral transmission during surgery. Several other
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Definition

The ethics of redo cardiac surgery in patients with IVDU who
have infective endocarditis illustrates the bioethical principle
of justice (Table 2). Justice is defined as the judicious appropriation and use of the medical resources in a society [16,17].
Cardiac surgery and its associated resource allocation may be
considered a scarce resource. Thus, the ethics of a redo valve
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Conclusions

replacement or repair in this patient population are subject to
ongoing debate. The decision of how to proceed with IVDU infective endocarditis patients’ care should be multidisciplinary,
including all teams who will care for the patient. One method
that shows promise in improving outcomes is the involvement
of the inpatient psychiatry and addiction team(s) in caring for
an IVDU infective endocarditis patient. These teams can provide in-hospital opioid agonist treatment and start the process
of identifying outpatient treatment availability once the patient
is discharged [21,22]. A study by Suzuki et al showed almost
two-thirds of IVDU infective endocarditis patients engaged with
buprenorphine treatment in hospital or accepted referral to a
methadone maintenance following discharge [22]. A study by
Yeo et al argues that a recidivist IVDU infective endocarditis
patient who is not compliant with abstinence from substance
use should not be offered a second valve [7]. However, others are changing their practice to offer redo cardiac surgeries
and implementing ethical analysis to guide the decision-making [18, 19]. Discussions have been ongoing among surgeons
regarding their moral, ethical, and medical obligations to perform a second valve replacement or beyond, with cases being
made for both sides of the issue [20,21,23,24].

We presented a case of a patient with history of IVDU who
underwent triple redo TV surgery, with different organisms
causing infective endocarditis each time. Applying the aforementioned principles, the best chance at improving outcomes
and prolonging survival is early involvement with psychiatry
for treatment of the addiction prior to and after the valve replacement, with both inpatient and outpatient treatment being recommended. This interdisciplinary approach ensures
each patient receives optimal care.

None.
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