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ABSTRACT
Background: There has been a rise in the incidence of injection drug
use and associated infective endocarditis.
Methods: The clinical outcomes of 39 patients admitted with injection
drug useeassociated infective endocarditis were collected with a
mean follow-up of 14 months. The outcomes were compared for pa-
tients treated medically with those undergoing surgical intervention.
Results: The mean age was 39 � 11 years; 54% were female. Thirty-
two patients (82%) had native and 7 (18%) prosthetic infective endo-
carditis. The tricuspid valve was affected in 17 patients (43%), the
mitral in 10 (26%), the aortic in 4 (10%), and multiple valves in 8
(20%). Sixteen (41%) patients underwent surgery, and 23 (59%) were
treated with medical therapy. The indications for surgery included
heart failure, systemic emboli, recurrent infection, and vegetation size
�10 mm. Patients undergoing surgery had a higher rate of para-
valvular abscess (25% vs 0%, P ¼ 0.02), valve perforation (37% vs
11%, P ¼ 0.04), and mitral valve involvement (44% vs 13%, P ¼ 0.06),
whereas medically treated patients had higher tricuspid valve
involvement (61% vs 19%, P ¼ 0.02). During follow-up, 26% of med-
ical and 31% of surgical cohort patients died (P ¼ 0.7). Mortality was
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R�ESUM�E
Introduction : Il y a eu une augmentation de l’incidence de l’end-
ocardite infectieuse associ�ee à l’usage de drogues par injection.
M�ethodes : Nous avons recueilli au cours d’un suivi moyen de 14 mois
les r�esultats cliniques de 39 patients admis en raison d’une endo-
cardite infectieuse associ�ee à l’usage de drogues par injection. Les
r�esultats ont �et�e compar�es pour les patients trait�es m�edicalement
avec ceux subissant une intervention chirurgicale.
R�esultats : L’âge moyen �etait de 39 � 11 ans; 54 % �etaient des
femmes. Trente-deux patients (82 %) avaient une endocardite infec-
tieuse sur valve native et 7 (18 %), une endocardite infectieuse sur
prothèse valvulaire. La valve tricuspide �etait touch�ee chez 17 patients
(43 %), la valve mitrale, chez 10 patients (26 %), la valve aortique, chez
4 patients (10 %), et plusieurs valves, chez 8 patients (20 %). Seize (41
%) patients ont subi une intervention chirurgicale, et 23 (59 %) ont reçu
un traitement m�edical. Les indications d’intervention chirurgicale
�etaient les suivantes : l’insuffisance cardiaque, les embolies
syst�emiques, l’infection r�ecurrente et la taille de la v�eg�etation � 10
mm. Les patients qui avaient subi une intervention chirurgicale ont plus
fr�equemment eu des abcès paravalvulaires (25 % vs 0 %, P ¼ 0,02),
Infective endocarditis (IE) is a serious medical diagnosis injections. Although the tricuspid valve is the most commonly

associated with both high short-term mortality and poor
survival during long-term follow-up.1-3 Among the factors
contributing to this high complication rate include patient
age, comorbidities including presence of injection drug use
(IDU), affected cardiac valves, and microbiological profile of
the causative organisms. Injection drug users are particularly
prone to IE due to the high risk of blood contamination with
bacteria and other disease-causing organisms from the skin
surface, nonsterile devices, and chemicals from repeated use of
affected, multi-valvular involvement is often observed in IDU
patients with Staphylococcus aureus and Pseudomonas as com-
mon causative microbes.4

Injection drug use (IDU) with heroin, cocaine, and am-
phetamines is an ongoing and growing challenge in many
industrialized nations. Patients who inject drugs are typically
young but have a unique set of comorbidities including
hepatitis, liver disease secondary to alcohol abuse, and psy-
chiatric illness5 The average age of IDU-affected individuals is
18 years,6,7 and the median survival time is less than 4
years.8,9 Systemic infection is a common and serious
complication of IDU, affecting 60%-80% of IDU practi-
tioners over their lifetime.10 In addition, the risk of infective
endocarditis (IE) secondary to IDU (IDU-IE) is estimated at
1%-6% per year, accounting for approximately 5%-10% of
overall mortality in this population.11 However, these
numbers are likely underestimated due to a lack of long-term
follow-up and inadequate outcome data for this population.5
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highest (54%) among those who continued medical management
despite an indication for surgery. Univariate predictors of mortality
were age (odds ratio [OR] 1.09, 95% confidence interval [CI]: 1.01-
1.17; P ¼ 0.02), heart failure (OR 6.9; 95% CI: 1.24-37.49; P ¼ 0.02),
septicemia (OR 4.40; 95% CI:0.99-19.54; P ¼ 0.05), and shock (OR
10.8; 95% CI: 1.68-69.92; P ¼ 0.01).
Conclusions: Despite contemporary therapy, patients with injection
drug useeassociated infective endocarditis remain at high risk of
complications and poor clinical outcomes. These findings highlight the
need for developing new care pathways and a team approach for
effective management.

des perforations de valves (37 % vs 11 %, P ¼ 0,04) et des atteintes de
la valve mitrale (44 % vs 13 %, P ¼ 0,06), tandis que les patients qui
avaient reçu un traitement m�edical ont plus fr�equemment eu des
atteintes de la valve tricuspide (61 % vs 19 %, P ¼ 0,02). Durant le
suivi, 26 % des patients de la cohorte du traitement m�edical et 31 %
des patients de la cohorte de l’intervention chirurgicale sont morts
(P ¼ 0,7). La mortalit�e �etait plus �elev�ee (54 %) chez les patients qui
poursuivaient la prise en charge m�edicale malgr�e l’indication chir-
urgicale. Les pr�edicteurs univari�es de la mortalit�e �etaient l’âge (rapport
de cotes [RC] 1,09, intervalle de confiance [IC] à 95 % : 1,01-1,17; P ¼
0,02), l’insuffisance cardiaque (RC 6,9; IC à 95 % : 1,24-37,49; P ¼
0,02), la septic�emie (RC 4,40; IC à 95 % : 0,99-19,54; P ¼ 0,05) et le
choc (RC 10,8; IC à 95 % : 1,68-69,92; P ¼ 0,01).
Conclusions : En d�epit de l’approche th�erapeutique contemporaine,
les patients atteints d’une endocardite infectieuse associ�ee à l’usage
de drogues par injection restent expos�es à un risque �elev�e de com-
plications et de mauvais r�esultats cliniques. Ces r�esultats illustrent la
n�ecessit�e d’�elaborer de nouveaux cheminements cliniques et une
approche du travail en �equipe pour assurer une prise en charge
efficace.
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Recent data also suggest an increased incidence of IE that is
temporally related to increased opioid use.12 IDU-IE repre-
sents a life-threatening diagnosis, and associated morbidity
and mortality represent a major societal and economic burden
among an otherwise young patient population. There are few
publications that have analyzed data for patients with
IDU,13,14 and it remains paramount to better understand the
role of contemporary management on short- and long-term
clinical outcomes in this patient population. Here, we pre-
sent our institutional experience of medical and surgical
management of patients with IDU-IE over an 8-year period.
Methods

Study population

This study was conducted from January 2008 to June 2016
at StMichael’sHospital, Toronto, Canada, a tertiary care inner-
city hospital. The initial data collection for IE case selection was
done from an existing administrative database of the hospital.
International Classification of Disease (ICD-10) diagnostic
codes were used to identify IE. The ICD codes used to identify
patients with IE for initial chart review included 133 (acute and
subacute IE), 138 (IE valve unspecified), and 139 (endocarditis
and heart valve disorder in disease classified elsewhere). Clinical,
demographic, operative, and outcome data were retrospectively
collected for all patients diagnosed with IDU-IE based on
Modified Duke’s criteria.15,16 Medical and surgical manage-
ment data were extracted for the duration and type of treatment,
indication and timing of surgery, and in-hospital and post-
operative complications. Follow-up data including vital status,
re-hospitalization, and surgical intervention information were
collected by reviewing hospital and primary care provider
medical records for all patients. In-hospital mortality was
defined by death during index hospitalization, and midterm
mortality was recorded after discharge from hospital until the
end date of study follow-up. IDU-IE was defined as a clinical
diagnosis of endocarditis among patients with a history of active
injection drug use at the time of presentation. Leukocytosis was
defined as an elevated white blood cell count greater than
11,000 per mm3 (11.0� 109 per L).17 Polymicrobial infection
was defined by IE caused by 2 or more causative microorgan-
isms confirmed on at least 2 separate blood cultures. Septicemia
was defined as life-threatening organ dysfunction caused by
IE.18 This study was approved by the institutional research
ethics board, and individual consents were waived.

Statistical analysis

Statistical analyses were performed using STATA version
14.1 (Stata Corp LP, College Station, TX). Univariate ana-
lyses were performed with the c2and Fisher exact test for
categorical variables, Student t test for normally distributed
continuous variables, and the Mann-Whitney test for
continuous variables with nonparametric distribution. Data
are presented as mean � standard deviation (SD). Univariate
analysis was performed for each variable to analyze indepen-
dent influence on survival using the Mantel-Cox regression
model expressed with odds ratio (OR), and 95% confidence
intervals (CIs). Survival rates were calculated using the
Kaplan-Meier method with a log-rank test for comparison.
We conducted landmark analyses19 of IDU-IE patients who
survived for 3 months postdischarge to account for immortal
time bias with regard to medical and surgical treatment co-
horts. All statistical tests were 2-tailed, and statistical signifi-
cance was defined as a P value �0.05.
Results

Patient characteristics

Between January 2008 and June 2016, a total of 39 cases
were hospitalized with a diagnosis of IDU-IE (Fig. 1). The
demographics and baseline characteristics of the study patients
are outlined in Table 1. The mean age was 38.6 � 11.4 years
(range: 21-65 years); 21 patients (54%) were female. Prior
history of IE was present in 12 patients (31%), and 7 patients
(18%) had a diagnosis of prosthetic valve IE. Clinical
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Figure 1. The yearly number of injection drug useeassociated infec-
tive endocarditis cases admitted from January 2008 to June 2016.
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characteristics associated with IE included congenital cardiac
malformation in 1 patient (2.5%), and presence of permanent
pacemaker in 1 patient (2.5%). Serological testing was positive
for hepatitis B in 4 patients (10%), for hepatitis C in 26
patients (67%), and for human immunodeficiency virus in 4
patients (10%).

Clinical presentation

Clinical presentation of the IDU-IE (Supplemental
Table S1) included fever (>38 oC) in 33 patients (85%) and
cardiac murmur in 8 patients (20.5%). Examination revealed
vascular phenomena, including petechia, splinter hemorrhages,
and Janeway lesions in, respectively, 2 (5%), 2 (5%), and 1
(2.5%) patient. Splenomegaly was present in 3 (8%) patients.
Leukocytosis was present in 6 patients (15%). Systemic com-
plications of IDU-IE included systemic embolization in 14
(36%), a cerebrovascular event in 5 (13%), mycotic aneurysm
in 5 (13%), and organ abscess in 8 (20.5%) patients. Eight
patients developed congestive heart failure (20.5%), 12 (31%)
suffered from septicemia with evolution to shock in 4 patients
(10%) and to cardiogenic shock in 1 patient (2.6%).

Cardiac valve involvement

Cardiac valve involvement includedmitral valve in 10 (26%),
aortic in 4 (10%), tricuspid in 17 (43.5%), and multivalve
infection in 8 patients (20.5%) (Supplemental Table S2).
Table 1. Patient characteristics

Characteristic Total (n ¼ 39) Medical coho

Age, y 38.6 � 11 38.4
Female 21 (52) 12 (
Diabetes 2 (5) 1 (
Hypertension 4 (10) 2 (
Dyslipidemia 2 (5) 1 (
Smoking 10 (26) 3 (
Alcohol abuse 3 (8) 1 (
Previous IE 12 (31) 6 (
Heart failure 5 (13) 2 (
Stroke/TIA 5 (13) 1 (
Pacemaker 1 (2) 0
Renal insufficiency 4 (10) 2 (
COPD 3 (8) 3 (
Chronic liver disease 2 (5) 1 (
Fungal infection 3 (8) 2 (
Infectious history

Hepatitis B 4 (10) 4 (
Hepatitis C 26 (67) 16 (
HIV 4 (10) 2 (

Values are n (%) or mean � standard deviation, unless otherwise indicated.
CHF, congestive heart failure; COPD, chronic obstructive pulmonary diseas

thrombosis; HIV, human immunodeficiency virus; HT, hypertension; IE, infective
Echocardiography demonstrated moderate-to-severe mitral
regurgitation in 9 patients (23%), aortic insufficiency in 6 (15%),
and tricuspid regurgitation in 20 (51%). Other relevant findings
included paravalvular leak in 1 patient (2.5%) and paravalvular
abscess in 4 patients (10%; Supplemental Table S3).

Microbiological profile

Infective agents were isolated in 38 (97%) patients.
S. aureus was identified as the causative agent in 29 patients
(74%); 5 (17%) were methicillin-resistant, and 24 (83%)
were methicillin-sensitive strains. NoneS. aureus agents were
isolated in 13 (34%) patients (coagulase-negative Staphylo-
coccus, n ¼ 2; Streptococcus, n ¼ 5; Pseudomonas, n ¼ 3;
HACEK organisms, n ¼ 2; Enterococcus, n ¼ 1) and fungal
infection in 3 patients. Polymicrobial infections were docu-
mented in 7 (18%) patients.

Clinical management

All patients received antibiotic therapy during the index
admission extended for 4 weeks in 6 (15%), 6 weeks in 24
(61.5%), and >6 weeks in 5 (13%) patients. Fourteen pa-
tients (38.5%) were managed with a single antimicrobial
agent, whereas dual antibiotics were used in 7 patients. Eight
patients had 3 antibiotics, and a combination of 4 or more
antibiotics were given in 10 patients (25.6%). Medical ther-
apy in patients and sensitivity to the antibiotics are shown in
Supplemental Table S4.

Seventy-four percent of patients (29 of 39) had a surgical
indication, of which 55% (16 of 29) underwent surgery, and
45% (13/29) were treated medically (Fig. 2). Patients un-
dergoing surgery were more likely to have paravalvular abscess
(25% vs 0%, P ¼ 0.02), valve perforation (36.5% vs 11%,
P ¼ 0.04), and a trend toward mitral valve involvement (44%
vs 17%, P ¼ 0.06). The decision to treat patients medically
despite presence of a surgical indication was related to pro-
hibitive surgical risk (heart team consensus) in 7 patients,
history of ongoing IDU in 2 patients, and treatment refusal in
4 patients. All patients were seen by the inpatient psychiatric
service and post-discharge follow-up was recommended. The
rt (n ¼ 23) Surgical cohort (n ¼ 16) P

� 12 39.2 � 12 0.8
52) 9 (56) 0.8
4) 1 (6) 1.0
9) 2 (12) 1.0
4) 1 (6) 1.0
13) 7 (44) 0.06
4) 2 (12) 0.5
26) 6 (37) 1.0
9) 3 (19) 0.6
4) 4 (25) 0.1

1 (6) 1.0
9) 2 (12) 1.0
13) 0 0.2
4) 1 (6) 1.0
9) 1 (6) 1.0

17) 0 0.1
70) 10 (62) 0.6
9) 2 (12) 1.0

e; CVA, cardiovascular accident; DM, diabetes mellitus; DVT, deep vein
endocarditis; TIA, transit ischemic attack.
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Figure 2. Indications of surgery and mortality for injection drug useeassociated infective endocarditis patients. IE, infective endocarditis; PVE,
prosthetic valve IE; Veg, vegetation.
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average length of hospital stay for the overall cohort was 24
days (range: 5-114 days). Nineteen patients were transferred
to another hospital or rehabilitation facility after index hos-
pitalization, whereas 14 were discharged home.

Cardiac surgery in IDU-IE

With respect to timing of surgery, 13 patients (81%) had
surgery during the index hospitalization (9 patients within 2
weeks and 4 patients after 2 weeks), and 3 patients had late
surgery following failure of medical management. The mean
time for early surgery during index hospitalization was 19 days
(range: 2-114 days). Surgical interventions included mitral
valve in 5 patients, tricuspid valve in 3, and multivalve surgery
in 4. reoperative surgery was performed in 4 patients (25%;
Supplemental Table S5). All patients undergoing surgical
intervention underwent pre and/or intraoperative trans-
esophageal echocardiography examination.

Clinical outcomes

A total of 6 (15%) patients died during the index hospi-
talization. These deaths were related to sepsis/multi-organ
failure (n ¼ 3), cardiac decompensation (n ¼ 2), and cere-
bral hemorrhage (n ¼ 1). Of 29 patients with clinical in-
dications for surgery, mortality was 54% for patients who
continued medical management despite an indication for
surgery and 25% for those who underwent surgical inter-
vention. No patients died among the cohort treated with
medical management and without an indication for surgery.

At a mean follow-up of 14 months, 11 of 39 patients
(28%) had died. There was no difference in mortality between
the surgically treated (31%) and medically treated (26%)
patients for the follow-up period (P ¼ 0.09; Fig. 3A). When
analysis was limited to patients who survived the 3 months
post discharge, again no significant difference in mortality was
observed between the surgical and medical management co-
horts (P ¼ 0.7; Fig. 3B). A total of 8 patients (2 from the
initial surgical cohort, 6 from the medical cohort) experienced
recurrent IE during the follow-up period. Five were treated
medically, and surgery was performed in 3 patients, including
2 re-do surgical procedures.

Univariate predictors of mortality are age (OR 1.09, 95%
CI: 1.01-1.17; P ¼ 0.02), congestive heart failure (OR 6.9,
95% CI: 1.24-37.49; P ¼ 0.02), septicemia (OR 4.40, 95%
CI: 0.99-19.54; P ¼ 0.05), and septic shock (OR 10.8, 95%
CI: 1.68-69.92; P ¼ 0.01); these are shown in Table 2. Major
complications of IE secondary to IDU did not differ between
the medical and surgical cohorts (Supplemental Table S6).
Discussion
In the present study, we describe the clinical profile,

management, and outcome of 39 patients with IDU-IE. The
findings show the following: (i) patients with ISU-IE were
generally young, with few chronic illnesses; (ii) 40% of the
IDU-IE cohort underwent surgical management; (iii) the
primary indications for surgery were heart failure, systemic
emboli, recurrent infection, and vegetation �10 mm; (iv)
patients with tricuspid valve involvement only were more
likely to be treated non-surgically; (v) the highest mortality
occurred in patients with a surgical indication who were
treated medically; (vi) age, heart failure, sepsis, and septic
shock were independent risk factors for mortality.

The IDU-IE patient population differs from the general IE
populationdthey are younger, with fewer chronic illnesses
but a greater prevalence of infectious diseases (eg, hepatitis B
and C, human immunodeficiency virus), immunocompro-
mised states, and psychiatric illness. Although we did not
formally document social history, it is well recognized that
such patients have limited social supports and often inade-
quate primary health care.4,20 The complexity of these pa-
tients is evidenced by the prolonged length of hospital stay
and the fact that many required transfer to another hospital or
rehabilitation facility to facilitate recovery. Consistent with
other series, we note that there is a higher prevalence of
S. aureus and polymicrobial infections.10,21-24 The latter
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explains the need for multiple antibiotic agents in a significant
proportion of cases. We showed a nonsignificant trend of
higher mortality with S. aureus infection, comparable with
other series.9,11,25 In keeping with previously published
studies, the most common valvular involvement was tricuspid,
followed mitral and aortic.10,14,24,26-29 Although, the exact
reason the tricuspid valve is most commonly affected is not
known, it is hypothesized that repeated and prolonged
exposure of the right-sided valve, via contaminated needles,
drugs, or unsterile skin, facilitates microbial growth and IE
progression.30 Medical management with antibiotics was the
primary management strategy for IE limited to the tricuspid
Table 2. Univariate regression analysis of predictors of in-hospital and
midterm mortality in infective endocarditis secondary to injection drug
use

Characteristic

Univariate (logistic regression)

Odds ratio 95% CI P

Age 1.09 1.01, 1.17 0.02
Gender 0.63 0.15, 2.54 0.51
Fungal infection 6.00 0.48, 74.29 0.16
S. aureus infection 0.26 0.06, 1.21 0.08
Persistent infection 1.12 0.23, 5.45 0.88
PVE 4.76 0.86, 26.48 0.07
Vegetation �10 mm (1.0 cm) 1.04 0.26, 4.22 0.96
Stroke/TIA 2.70 0.15, 47.39 0.49
Mycotic aneurysm 4.87 0.69, 34.50 0.11
Heart failure 6.94 1.29, 37.49 0.02
Valvular perforation 3.43 0.68, 17.35 0.13
Valvular abscess 2.89 0.35, 23.63 0.32
Cardiac arrest 4.87 0.69, 34.50 0.11
Prolonged ventilation 6.00 0.48, 74.29 0.16
Systemic emboli 1.04 0.26, 4.22 0.96
Systemic abscess 1.73 0.33, 8.91 0.51
Septicemia 4.40 0.99, 19.54 0.05
Shock 10.83 1.68, 69.92 0.01
Pneumonia 0.60 0.06, 6.06 0.66
Respiratory failure 1.30 0.11, 15.98 0.83
Acute kidney injury 1.30 0.11, 15.98 0.83
Dialysis 1.00 1.00, 1.00 -
Bleeding/transfusion 2.25 0.41, 12.28 0.34

CI, confidence interval; PVE, prosthetic valve infective endocarditis;
S. aureus, Staphylococcus aureus; TIA, transient ischemic attack.
valve. Current evidence suggests that more than 85% of cases
of right-sided infection, and uncomplicated cases, can be
successfully treated with oral or parenteral antibiotic
therapy.13,31,32

Similar to the general recommendations for IE, surgery in
the IDU-IE cohort should be reserved for heart failure, sepsis
or recurrent infection despite antibiotic therapy, and presence
of abscess or large vegetation.33 However, valve surgery in
IDU-IE patients requires careful consideration owing to high
risk of recidivism, recurrent infection, and challenges for
managing oral anticoagulation in patients with drug
addiction.34-36 Where applicable, valve repair is the recom-
mended treatment of choice to minimize introduction of
intra-cardiac foreign materials, particularly in the tricuspid
position where some degree of regurgitation is usually well
tolerated.4 We favor the use of bioprosthetic valves in patients
with IDU-IE, to avoid the need for oral anticoagulation and
due to the unfortunately poor midterm survival in this patient
population.

A major finding of our study was an overall mortality of
28% during follow-up, with no significant difference between
the surgical vs nonsurgical cohorts. This percentage is in line
with previously published series with mortality ranges of 5%
to 40%.11,23,28,37-39 We also analyzed short-term and long-
term survival between the medical and surgical groups
through landmark analysis, and our results illustrate no sta-
tistically significant difference between the 2 groups. The low
midterm survival in IDU-IE patients is likely a result of
endocarditis-related complications, such as embolism, sepsis,
cardiac decompensation, and respiratory failure, compounded
by the complications of illicit drug use.7,40 An important
finding is that medical treatment of patients with a surgical
indication was associated with a very high mortality. On the
other hand, medical treatment of patients without a surgical
indication resulted in no midterm deaths, albeit the majority
of these patients had isolated and uncomplicated tricuspid
valve involvement. These findings highlight the importance of
close monitoring of all patients admitted with IDU-IE and an
early consideration of surgery for appropriate clinical in-
dications. Whether to proceed with a major cardiac surgery
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intervention in high-risk patients with multiple comorbidities
and high rates of recidivism is often a difficult decision.
However, a multidisciplinary approach and a team consensus,
as suggested in Figure 4, is the best approach for optimum
surgical outcomes for IDU-IE patients.

Patients with IDU-IE can be conceptualized as having 2
parallel illnesses: infective endocarditis and drug addiction.4 In
most cases, ongoing drug addiction or recidivism are the
limiting factors for the long-term survival of these pa-
tients.6,8,41 and are the main reasons for reluctance for reo-
perative surgery for recurrent cases of IDU-IE. Therefore, the
importance of an initial psychiatric evaluation, intensive
addiction therapy in-hospital, and an ongoing drug rehabili-
tation program after discharge, including treatment of psy-
chiatric illnesses, cannot be overemphasized.4 Any inner-city
hospital or institution serving IDU-IE patients can greatly
benefit from the establishment of a multidisciplinary “endo-
carditis team” with input from surgery, cardiology, infectious
disease, psychiatry, social work, and other services as necessary
to effectively manage these high-risk patients, especially from a
drug abuse and addiction standpoint (Fig. 4). Involvement
and “buy-in” from the patient, and utilization of a family
support system, are also integral for the success of any IDU-IE
treatment paradigm.
Limitations
The present study has important limitations. The data are

from a single, tertiary care inner-city hospital and findings
may not reflect experiences in other suburban and rural cen-
ters. This is an observational study based on retrospectively
collected data with a relatively small sample size, limiting our
ability to reach definitive conclusions on optimal management
strategies. We were unable to collect data on either the types
of illicit drug(s) used by the patients in our study or the nature
and extent of addiction treatment received, social support
mechanisms, or the socioeconomic status of the patient, all of
which may affect the effectiveness of behavioral modification
efforts. These important variables have important implications
for the ability of patients to overcome the underlying addic-
tions and undergo surgery, and thus for their overall
prognosis.
Conclusions
Patients with IDU-IE were young, had few chronic ill-

nesses, and remained at high risk of complications, including
persistent infection, heart failure, sepsis, and death. The
tricuspid valve was the most commonly affected valve in
IDU-IE, but multivalve involvement was not uncommon.
More than two-thirds of patients with IDU-IE developed an
indication for surgery, but surgery could be performed in
only half of eligible patients. Midterm clinical outcomes
were poor for both medical and surgical cohorts but
remained particularly unfavorable among those with an
indication for surgical intervention treated medically.
Advanced age, heart failure, and shock were independently
associated with higher mortality. Despite contemporary
management, IDU-IE continues to be a major management
challenge and is associated with significant morbidity and
mortality.
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