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Synopsis
• Epidemiology

• Duke Criteria

• Clinical Management
– Diagnosis

– Treatment 

– Early surgical intervention and Barriers

• Multi-disciplinary team development 

• IVDU
• Will not be a regurgitation of guidelines!



Epidemiology
• Annual incidence: 3-7/100,000 person years worldwide

• As a syndrome, 4th common cause of life-threatening infection 

• 1.58 million DALYs

• > 50% are > 50 years of age (M>F)

– If < 35 years of age F>M

• Complex disease 

– Require management by a TEAM of physicians

– Recommendations be used to support and not supplant decisions in 
individual patient management

Lancet. 2012 Dec 15;380(9859):2197-223; Circulation 132.15 (2015): 1435-1486: JAMA. 2005 Jun 22;293(24):3012-21

Presenter
Presentation Notes
The annual incidence is reported from the guidelines based on population surveys, because the actual and precise incidence could not be ascertained as case definitions are different between authors and centers. Like wise predisposing conditions e.g RHD or IVDU also vary depending on geography, setting and economic status. Sepsis, pneumonia and intra-abdominal abscess are first three common causes of life threatening infection



Classification
• Duration of onset:

– Acute: <2 weeks

– Sub-acute: 2-6 weeks

• Disease types:
– Native valve endocarditis

– Prosthetic valve endocarditis

– Cardiac device associated 
endocarditis

– Drug-abuse related 
endocarditis

JAMA. 2017 Apr 25; 317(16): 1652–1660

• Mode of acquisition:
– Community acquired or Non 

health care associated

– Health care associated

• History of receiving 
intravenous therapy 
(including chemotherapy)

• Transfer from a specialized 
nursing care facility

• Hemodialysis

• Hospitalization for 2 days 
or longer in the 90 days 
before the index admission



Risk
Highest risk

• Valve prosthesis (valve itself or 
material used for repair) 

– Higher mortality

– Higher rate of complications

• Prior H/o IE

• Untreated cyanotic congenital 
heart diseases (CHD) w/wo 
palliative shunts/ conduits/ 
prosthesis 

At risk

• Degenerative valve disease

• Diabetes Mellitus

• Intra-venous drug user

• Intra-vascular devices –
Catheters, CIED

JAMA internal medicine. 2013 Sep 9;173(16):1495-504.

European heart journal. 2015 Nov 21;36(44):3075-128.

Lancet. 2016 Feb 27;387(10021):882-93



Drug Abuse - IE

Kadri, Amer N., et al. "Geographic trends, patient characteristics, and outcomes 
of infective endocarditis associated with drug abuse in the United States from 
2002 to 2016." Journal of the American Heart Association 8.19 (2019): e012969.

Presenter
Presentation Notes
AbstractThere has been an increase in the prevalence of drug abuse (DA) in the national opioid epidemic. With increasing DA, there is an increased risk of infective endocarditis (IE). This study provides national trends on the incidence and geographical distribution of DA‐IE - as well as the determinants of outcome in this patient population – Methods: Hospitalized patients with a primary or secondary diagnosis of IE based on the ICD‐9 & ICD‐10 were included from a National Inpatient Sample (NIS, largest publically available all‐payer inpatient healthcare database in the United States), Compared DA‐IE patients’ characteristics and outcomes to those with IE not  associated drug abuse (non‐DA‐IE). Results: Incidence of DA‐IE has nearly doubled between 2002 and 2016 All US regions were affected, and the Midwest had the highest increase in DA‐IE hospitalizations (annual percent change=4.9%). Patients with DA‐IE were younger, more commonly white males, poorer, had fewer comorbidities, and were more likely to have human immunodeficiency virus, hepatitis C, concomitant alcohol abuse, and liver disease. Their LOS was longer (9 versus 7 days; P<0.001) and were more likely to undergo cardiac surgery (7.8% versus 6.2%; P<0.001), but their inpatient mortality was lower (6.4% versus 9.1%; P<0.001).ConclusionsDA‐IE is rising at an alarming rate in the United States. All regions of the United States are affected, with the Midwest having the highest increase in rate. Young‐adult, poor, white males were the most affected.



Drug Dependance - IE

Fleischauer AT, et al. E. Hospitalizations for Endocarditis and Associated Health Care Costs Among Persons with 
Diagnosed Drug Dependence — North Carolina, 2010–2015. MMWR Morb Mortal Wkly Rep 2017;66:569–573

Presenter
Presentation Notes
What is added by this report?In North Carolina, analysis of hospital discharge data identified an approximately twelvefold increase in hospitalizations for endocarditis combined with drug dependence during 2010–2015. Consistent with overall trends in the U.S. opioid epidemic, the majority of patients were non-Hispanic, white, aged <40 years, and from rural areas; in addition, approximately one third were infected with hepatitis C virus. On average, the cost for each hospitalization for endocarditis exceeded $50,000, and 42% of hospitalizations were among persons on Medicaid or without insurance. The total hospital costs of hospitalizations for DA–associated IE increased 18-fold during 2010–2015.What are the implications for public health practice?As the U.S. opioid epidemic continues to grow, hospitalizations for infectious complications associated with injection drug use are likely to increase. Effective and cost-saving public health interventions, such as syringe service programs and harm reduction strategies, are needed to reduce disease burden and save health care costs. Collaboration between public health, health care systems, and policy makers is important to reduce the risks associated with injection drug use.Methods: The North Carolina Hospital Discharge database (processed by Truven Health Analytics for the North Carolina State Center for Health Statistics) included discharge data from all 128 hospitals in North Carolina, accounting for approximately 1 million hospital admissions per year. Patients aged ≥18 years who were discharged with diagnosis codes (ninth and tenth revisions of Classification of Diseases Clinical Modification and Related Health Problems [ICD-9-CM or ICD-10-CM]) for both drug dependence and endocarditis (Supplemental Table; https://stacks.cdc.gov/view/cdc/45932) were included in this analysis. Drug dependence was defined as discharge diagnoses indicating drug withdrawal or overdose/poisoning from or dependence on any drug, including cocaine, opioids, amphetamines, or hallucinogens. Endocarditis outcomes were determined using diagnosis codes for acute or chronic endocarditis, and persons with diagnosis codes suggesting coinfections with HIV or HCV were identified.



Microbiology

Arch Intern Med. 2009 Mar 9; 169(5): 463–473; JAMA. 2005 Jun 22;293(24):3012-21

Presenter
Presentation Notes
The International Collaboration on Endocarditis-Prospective Cohort Study (Multi-Center)72% had native valve IE77% presented early (<30 days)Gram positive 81% (S.aureus[31] + CONS[11], Viridans [17]+other strep [12], Enterococcus [10]) >> Culture negative [10%] >>Gram negative [2%]+Polymicrobial [1%] > Fungal [2%]Recent health care exposure were found in a quarter of patients, but in North America – 37% were health care associated infections – S.aureus >> Viridans Strep; S. aureus was the most common pathogen overall – 3 of 4 regions; Viridans Strep most common in South America, HACEK was relatively uncommon in North America�



Microbiology

Karchmer AW. Infective Endocarditis. In: Harrison's Principles of Internal Medicine, 19e NY: McGraw-Hill; 2014. Accessed 
January 01, 2018.

Presenter
Presentation Notes
Combined microbiologic data from multiple studies in his chapter in Harrison. Gram positive organisms are most common. 25-35% of the all cases of NVE in developed countries is health care associated. 16-30% of all cases involve prosthetic valves (greatest during the first 6-12 months, similar for mechanical or bio-prosthetic valves).  Yellow circle – most common; Green circle – second common



Microbiologic Trends

• Health care associated NVE: CVC/PICC, Pacemakers, Hemodialysis access, etc.
• Higher mortality, Higher costs, Recurrent hospitalizations, etc

• S. aureus - commonest cause in 21st century, especially if health-care associated

Arch Intern Med. 2012 Feb 27; 172(4): 363–365.; Arch Intern Med. 2009 Mar 9; 169(5): 463–473

Presenter
Presentation Notes
A retrospective cohort study using the Nation-wide Inpatient Sample (NIS, produced by AHRQ – largest all-payer inpatient database i.e 8 million records per year). Bacterial IE admissions were identified using ICD-9 codes. Admissions associated with staphylococcal IE grew at a rate of 1.1% per quarter (95% CI: 0.9% to 1.3%), rising from 3.3 to 5.4 cases per 100,000 person-years from first quarter 1999 to fourth quarter 2008 (test of linear trend, p < 0.001).From Karchmer data – for HCA NVE – S.aureus > Enterococcus > Strep > CONS. 



Fowler VG Jr, Miro JM, Hoen B, Cabell CH, Abrutyn E, Rubinstein E, Corey GR, 
Spelman D, Bradley SF, Barsic B, Pappas PA, Anstrom KJ, Wray D, Fortes CQ, 
Anguera I, Athan E, Jones P, van der Meer JT, Elliott TS, Levine DP, Bayer AS; ICE 
Investigators. Staphylococcus aureus endocarditis: a consequence of medical 
progress.



Take home message
• Always think about IE in S. aureus bacteremia (SAB)

– Consider IE in differential for community acquired Enterococcus 
and Viridans Strep bacteremia.

• Remember the “All or None” rules for (SAB)

1. Fever and other s/s sepsis resolve in 48-72 hours

2. Blood culture negative with appropriate therapy in 48-72h

3. TEE negative or TTE with very good window for left heart valves

4. Definite source control (remove CVC, drain abscess, etc)

5. Non-immunocompromised host



Rare / Fastidious Pathogens

Brouqui, P et al. "Endocarditis due to rare and fastidious bacteria." CMR - 14.1 (2001): 177-207.



Pathogenesis

Heart 2006;92:879-885;
Fowler et al. Endocarditis and Intravascular infections. In Mandell, Douglas and Bennett’s Principles and Practice of 
infectious Diseases. 8th Edition, 2015. Elsevier inc

Presenter
Presentation Notes
Organisms that cause endocarditis enter the bloodstream from mucosal surfaces, the skin, or sites of focal infection. Adhere to already formed NBTE sites.The cardiac conditions most commonly resulting in NBTE are MR, AS, AR, VSD, and complex congenital heart disease. Also hypercoagulable states that give rise to marantic endocarditis (uninfected vegetations seen in patients with malignancy and chronic diseases) and to bland vegetations complicating SLE and the APLA syndrome.Invasion of intact (previously normal) endothelium occurs with S. aureus (fibronectin binding proteins)



Modified Duke Criteria
Major Criteria

– Blood Culture +ve

• Typical organism from 2 separate 
cultures drawn 12h apart: 

– S.aureus, Viridans Streptococci, 
S.bovis, HACEK, CA-
Enterococcus (no primary focus)

(Or)

• Other organisms: Persistent +ve
blood culture of all 3 or ≥ 4 separate 
cultures with first and last sample 
drawn >1 hour apart

• Single +ve blood culture for C.burnetii
or anti-phase 1 IgG >1:800

– Echo +ve for IE

Minor Criteria

– Predisposing heart condition or 
IVDU

– T > 38 C

– Vascular (emboli) – arterial, septic 
pulmonary, mycotic, conjunctival 
petechiae, Janeway’s

– Immunologic – glomerulonephritis, 
Osler nodes, Roth spots, RF

– Incomplete microbiological 
evidence (does not meet major 
criteria)

Presenter
Presentation Notes
TEE recommended for patients with prosthetic valves, rated at least possible IE by clinical criteria, or complicated IE [paravalvular abscess]; TTE as first test in other patients) Echo +ve for IE defined as follows: oscillating intracardiac mass on valve or supporting structures, in the path of regurgitant jets, or on implanted material in the absence of an alternative anatomic explanation; abscess; or new partial dehiscence of prosthetic valve or new valvular regurgitation (worsening or changing or pre-existing murmur not sufficient)



– Definite

• Pathological or Microbiological: Microorganisms demonstrated by 
culture or histological examination of a vegetation, a vegetation that has 
embolized, or an intracardiac abscess specimen; or pathological 
lesions; vegetation or intracardiac abscess confirmed by histological 
examination showing active endocarditis

• Clinical: 2 Major criteria, 1 major criterion and 3 minor criteria, or 5 
minor criteria

– Possible

• 1 Major and 1 minor criterion or 3 minor criteria

– Rejected

• Firm alternative diagnosis explaining evidence of IE; or resolution of IE 
syndrome with antibiotic therapy for ≤4 d; or no pathological evidence of 
IE at surgery or autopsy with antibiotic therapy for ≤4 d; or does not 
meet criteria for possible IE as above

Modified Duke Criteria



Limitations
• Modified Duke Criteria designed for research purposes

– LOWER SENSITIVITY for PVE and Cardiac Device associated 
endocarditis

– ~ 30% of cases are “possible” due to equivocal or negative 
Echocardiography or blood cultures

• Other imaging modalities have evolved for PVE

– Cardiac CT +/- angiography (younger)

– 18FDG-PET or SPECT – show regions of inflammation

Millar BC, et al. Heart 2016;102:796–807J Am Coll Cardiol. 2017 Jan 24;69(3):325-344



Echocardiography – AHA 2015

Presenter
Presentation Notes
oscillating intracardiac mass or vegetation, an annular abscess, prosthetic valve partial dehiscence, and new valvular regurgitationTTE first, but if conditions precluding optimal windows (Emphysema, prior thoracic/CT surgery, morbid obesity), the TEE asap.TEE more sensitive than TTE for vegetation and abscesses.Prosthetic valves – structural components hamper images, perivalvular area better seen in TEE. Right sided IE (Tricuspid valve) – TTE better than TEEIf small or embolized then Echo (TEE and TTE) can be negative.Perivalvular fistulas and pseudoaneurysms develop over time, and negative early TEE images do not exclude the potential for their development.



Echocardiography – AHA 2015



Pitfalls with Echo

• < 3mm or embolized - may not be detected

• Pre-existing severe lesions:

– MVP, degenerative lesions, prosthetic valves

• Shielding or blooming artefact

• Reduced echogenicity from PV or peri-valve calcifications

• Prolapsed cusps, ruptured chordae, cardiac tumors, 
myxoma, Marantic endocarditis

Millar BC, et al. Heart 2016;102:796–807

Presenter
Presentation Notes
Echocardiography should not be used as part of a routine fever screen but only if there is at least a moderate clinical suspicion of IE. Otherwise, Lambl’s excrescences, ruptures chordae, myxomatous degeneration or any other non-infective finding can be mislabelled as a vegetation leading to potentially serious clinical confusion.Shielding or blooming – related to calcified structures or pacer leads of prosthetic valves (shadow/shielding)



Early surgical intervention

• Greatest risk for 
embolization with ≥ 10mm 
vegetations

• Mobility characteristics 
alone is not a surgical 
indication

Presenter
Presentation Notes
The 2015 AHA guidelines for endocarditis identify the following findings in echocardiographic characteristics of the vegetation as indications for surgery: (1) Anterior mitral leaflet vegetation size >10mm, (2) persistent vegetation after systemic embolization and (3) increase in the size of vegetation despite appropriate antibiotic therapy. Mobility characteristics alone are not an indication for surgery. Any vegetation size >10mm is associated with increased risk of embolic complications. 



Integrated approach – CT/MRI/PET
• Cardiac CT helpful 

for complications
– Para-valvular

anatomy, mycotic 
aneurysms

– Less prosthetic 
artefacts

– Angiogram for 
coronaries

• CT/MRI/PET (non-
cardiac)
– Identify Embolic 

complications 

Presenter
Presentation Notes
Adjunctive multi-modality imaging studies, can help to identify complications (embolic, paravalvular) – hence could change possible IE to Definite IE and may necessitate early surgery. 



FDG-PET for PVE

Millar BC, et al. Heart 2016;102:796–807J Am Coll Cardiol. 2017 Jan 24;69(3):325-344

• FDG - PET

– PVE

• Limited 
studies

• Improved 
diagnosis

– Not for NVE

– Not helpful for 
early post-op 
(inflammation)

Presenter
Presentation Notes
FDG PET – sensitivity 73%, specificity 80%, PPV – 85%, NPV 67% and it increased the sensitivity of modified Duke Criteria ay admission from 70% to 97%. Hence it has been proposed as a novel major criterion in modified Duke Criteria. But, it is not an established evidence proven modality for NVE.  ▸ Due to limited large-scale studies, 18F-Fluorodeoxyglucose (18F-FDG)- (PET)/CT has not been widely accepted into diagnostic guidelines for cardiac-related infections; however, the potential of such a method should not be overlooked in difficult to diagnose cases. ▸ 18F-FDG-PET/CT has not proven valuable in diagnosing native valve IE. ▸ Numerous studies have advocated the use of 18F-FDG-PET/CT in contributing to the diagnosis of prosthetic valve IE and have advocated that a positive finding be included as a major Duke Criterion. ▸ 18F-FDG-PET/CT is a promising tool in aiding in detecting cardiac implantable electronic device (CIED) related infection but published data are still limited. ▸ 18F-FDG-PET/CT is a useful tool in detecting secondary complications of IE, such as metastatic infection.



Diagnostic goal

• To initiate appropriate empirical antibiotic therapy as 
early as possible 

• To identify patients at high risk for complications who 
may be best managed by early surgery

• Note:

– Case definitions should not replace clinical judgement

– If suggestive features are absent, then a negative Echo should 
prompt search for alternate source of fever and sepsis

Circulation 132.15 (2015): 1435-1486

Presenter
Presentation Notes
on the basis of the weight of clinical evidence involving nearly 2000 patients in the current literature, patients suspected of having IE should be clinically evaluated, with the modified Duke criteria as the primary diagnostic schema. It should be pointed out that the Duke criteria were originally developed to facilitate epidemiological and clinical research efforts so that investigators could compare and contrast the clinical features and outcomes of various case series of patients. Extending these criteria to the clinical practice setting has been somewhat more difficult. It should also be emphasized that full application of the Duke criteria requires detailed clinical, microbiological, radiological, and echocardiographic queries. Because IE is a heterogeneous disease with highly variable clinical presentations, the use of these criteria alone will never suffice. Criteria changes that add sensitivity often do so at the expense of specificity and vice versa. The Duke criteria are meant to be a guide for diagnosing IE and must not replace clinical judgment. Clinicians may appropriately and wisely decide whether or not to treat an individual patient, regardless of whether the patient meets or fails to meet the criteria for definite or possible IE by the Duke criteria. We believe, however, that the modifications of the Duke criteria (Tables 2 and 3 in AHA guideline reference) will help investigators who wish to examine the clinical and epidemiological features of IE and will serve as a guide for clinicians struggling with difficult diagnostic problems.



Fastidious pathogens

• Coxiella (cell 
culture)

• Chlamydia (cell 
culture) 

• Bartonella

• Legionella

• Brucella

• Mycoplasma

• T. Whipplei

Medicine (Baltimore). 2017 Nov; 96(47): e8392. Millar BC, et al. Heart 2016;102:796–807

Presenter
Presentation Notes
Top Image: Medicine (Baltimore). 2017 Nov; 96(47): e8392 : Jan 2010 -2015, France, observational study following implementation of a protocolized (multi-modal, systematic) approach for culture negative endocarditis. 283 patients, 177 definite endocarditis, achieved diagnosis in 78% (138/177) of definite IE. Bottom Image: Millar BC, et al. Heart 2016;102:796–807: Serological diagnosis for C. burnetii, Bartonella henselae, Bartonella quintana, Legionella pneumophila, Brucella spp., Mycoplasma spp. and Aspergillus spp. should precede PCR approaches. This because genetic material can be detected from excised valve tissue as far as several years following treatment. 



Culture negative IE

Fournier, Pierre-Edouard, et al. "Blood culture-negative endocarditis: improving the diagnostic yield using new 
diagnostic tools." Medicine 96.47 (2017).

Presenter
Presentation Notes
Habib et al, France Study. By adding specific RT-PCR assays to systematic PCR testing of patients with BCNE (Blood and valvular biopsies), the diagnostic efficiency was increased by 24.3%, mostly by detecting enterococci and streptococci that had not been detected by other diagnostic methods.



Other causes of Culture negativity
• Prior antibiotic administration

• Insufficient quantity of blood drawn

• Poor microbiological methods

• NBTE 
– Neoplasia: Atrial myxoma, marantic, carcinoid

– Autoimmune: Rheumatic carditis, SLE, PAN and Behçet’s

– Post-valvular surgery : Thrombus, stitch, postsurgery changes 

– Other: eosinophilic heart disease, ruptured mitral chordae, and 
myxomatous degeneration).



Karius Testing – Adults – Limited Data in IE 



Algorithm for Culture 
Negative Infective 
Endocarditis

• Applied in the context of clinical 
evaluation of the patient and other 
findings (e.g., echocardiography)

• Blood cultures done first, collect 
before antibiotic therapy

• Cardiac valve tissue with organism-
specific PCR assays is more 
sensitive than blood or serum

• Abundance of organisms

Liesman, RM., et al. "Laboratory diagnosis of infective endocarditis." J Clin Micro 55.9 (2017): 2599-2608.

Presenter
Presentation Notes
Bolded are strong recommendations. 



Antimicrobial therapy

• Considerations:

– Prolonged, Parenteral, Bactericidal therapy

– Inoculum effect

• Less actively multiplying – PBPs are less often present.

• Quantitatively more beta lactamase.



Treatment - Streptococci
Pathogen Susceptibility NVE PVE

Drug Duration Drug Duration
VGS/ 
S.bovis

Pen Highly S 
(MIC ≤0.12
μg/mL)

Ceftriaxone 
2g or Pen G 
(II a, B)

4 weeks (Ceftriaxone or 
Pen G ) +/-
Gentamicin
(II a, B)

6 weeks 
(Pen 
G/Cef)
2 weeks 
(Gent)

(Ceftriaxone 
or Pen G ) +
Gentamicin

2 weeks 

Pen R (MIC
>0.12 μg/mL 
to <0.5 μg/mL 
and ≥0.5 
μg/mL)

Pen G or 
ceftriaxone 
+ Gent (II a, 
B)

4 weeks 
(Pen G/Cef), 
2 weeks 
(Gent)

Pen G or 
ceftriaxone + 
Gent (II a, B)

6 weeks 
(both)

Vancomycin 
(Class II a, 
C)

4 weeks Vancomycin 
(Class II a, B)

6 weeks



Treatment - Staphylococci
Pathogen Susceptibility NVE PVE

Drug Duration Drug Duration
Staph
(CONS or 
S.aureus)

Oxacillin S
(MSSA)

Nafcillin
(Class I, C)

6 w (L sided)
2 w 
(Uncomplicat
ed right 
sided)

Nafcillin + 
Rifampin + 
Gent

≥6 weeks 
(Pen and 
Rif)
2 weeks 
(Gent)

Cefazoliin
(Class I, B)

6 w (Left 
sided)

Oxacillin R
(MRSA)

Vanc (Class
I, C)

6 weeks Vancomycin 
+ Rifampin 
+ Gent

≥6 weeks 
(Vanc and 
Rif)
2 weeks 
(Gent)Daptomycin

(Class I, B)
6 weeks



Treatment - Enterococci
Pathogen Suscepti

bility
NVE PVE

Drug Duration Drug Duration
Entero -
coccus

Pen S 
Gent S

Ampicillin or 
Pen G (II a, B)
+ Gentamicin

4 weeks (S/S 
<30 days)
6 weeks (S/S 
>30 days)

Ampicillin or 
Pen G (II a, B)
+ Gentamicin

6 weeks 

Ampicillin + 
Ceftriaxone

6 weeks Ampicillin + 
Ceftriaxone

6 weeks

Pen S 
Gent R

Ampicillin + 
Ceftriaxone

6 weeks Ampicillin + 
Ceftriaxone

6 weeks

Ampicillin or 
Pen G +
Streptomycin

4-6 weeks

Presenter
Presentation Notes
Rifampin 900 mg daily in 3 divided dosesVancomycin 30mg/kg in 2 divided doses, Trough 10-20 mg/dL (renal adjustment needed)Gentamicin 3mg/kg/day in 3 divided doses (1 mg/kg/dose)



Treatment - Enterococci
Pathogen Suscepti

bility
NVE PVE

Drug Duration Drug Duration
Entero –
coccus

(Unable to 
tolerate B-
lactam)

Vancomycin
(II a, B) +
Gentamicin

6 weeks Same 6 weeks 

Pen R Vancomycin
(II b, C) +
Gentamicin

6 weeks Same 6 weeks 

Presenter
Presentation Notes
Rifampin 900 mg daily in 3 divided dosesVancomycin 30mg/kg in 2 divided doses, Trough 10-20 mg/dL (renal adjustment needed)Gentamicin 3mg/kg/day in 3 divided doses (1 mg/kg/dose)



HCAKE (re-abbreviated - most to least common)
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Gram Negative Endocarditis (Non-HACEK)

Annals of internal medicine. 2007 Dec 18;147(12):829-35

Presenter
Presentation Notes
Observations from the International Collaboration on Infective Endocarditis Prospective Cohort Study (ICE-PCS) database: Report on the clinical characteristics and outcomes of patients with non-HACEK gram-negative bacillus endocarditis in a large, international, contemporary cohort of patients. 61 hospitals, 28 countries, Definite Endocarditis. Non-HACEK compared to other pathogens: Results: Among the 2761 case-patients, 49 (1.8%) had endocarditis (20 native valve, 29 prosthetic valve or device) due to non-HACEK, gram-negative bacilli. Escherichia coli (14 patients [29%]) and Pseudomonas aeruginosa (11 patients [22%]) were the most common pathogens. Most patients (57%) had health care–associated infection, injection drug use was rare (4%). Implanted endovascular devices were frequently associated with non-HACEK gram-negative bacillus endocarditis compared with other causes of endocarditis (29% vs. 11%; P  0.001). The in-hospital mortality rate of patients with endocarditis due to non-HACEK gram-negative bacilli was high (24%) despite high rates of cardiac surgery (51%). Limitations: Because of the small number of patients with non-HACEK G-ve endocarditis in each treatment group and the lack of long-term follow-up, strong treatment recommendations are difficult to make. Conclusion: In this large, prospective, multinational cohort, more than one half of all cases of non-HACEK gram-negative bacillus endocarditis were associated with health care contact. Non-HACEK gram-negative bacillus endocarditis is not primarily a disease of injection drug users.



Fungal Endocarditis
• 2-4% of all cases

• Recommendations
– Valve surgery should be done in most 

cases of fungal IE (Class I; Level of 
Evidence B).

– After completion of initial parenteral 
therapy, life longsuppressive therapy 
with an oral azole is reasonable(Class 
IIa; Level of Evidence B).

• Ampho, Flucytosine, Azoles, 
Echinocandins

• ID consult, IDSA guidelines for specific 
fungi

Chest 2002, 122:302–310.

Presenter
Presentation Notes
Fungal endocarditis is most commonly caused by Candida species, which should grow in routine blood cultures. Noncandidal fungal causes of endocarditis (e.g., Histoplasma capsulatum, Aspergillus species) are rare, require specialized testing (e.g., antigen detection, specialized fungal blood cultures), and should only be considered in patients with specific risks for these types of endocarditis (e.g., malignancy, injection drug use, prolonged health care exposure, presence of a prosthetic heart valve) after more common etiologies have been excluded.



Step-Down Oral Therapy for IE
• 21 observational studies

• Most had an initial course of IV therapy 

• None found oral step-down therapy to be 
inferior

• Multiple studies had improved clinical cure 
rate and mortality rate among patients 
treated with oral step-down

• 3 RCTs - oral step-down antibiotic therapy is 
at least as effective as IV-only therapy in 
right-sided, left-sided, or prosthetic valve IE. 

• In the largest trial (POET), at 3.5 years 
of follow-up, oral step-down antibiotic 
therapy had a significantly improved 
cure rate and mortality rate in 
comparison to intravenous-only 
therapy.

Spellberg B et al. Evaluation of a Paradigm Shift From Intravenous Antibiotics to Oral Step-Down Therapy for the Treatment of Infective 
Endocarditis: A Narrative Review. JAMA Intern Med. 2020;180(5):769–777.

Presenter
Presentation Notes
Dr. Bran will be talking exclusively about the data on oral antibiotic therapy for diseases that we currently conventionally/exclusively treat



Spellberg B et al. Evaluation of a Paradigm Shift From Intravenous Antibiotics to Oral Step-Down Therapy for the Treatment of Infective 
Endocarditis: A Narrative Review. JAMA Intern Med. 2020;180(5):769–777.



Spellberg B et al. Evaluation of a Paradigm Shift From Intravenous Antibiotics to Oral Step-Down Therapy for the Treatment of Infective 
Endocarditis: A Narrative Review. JAMA Intern Med. 2020;180(5):769–777.



Early Valve Surgery – AHA 2015

Class I a, B Class II b (Level of evidence)
Valve dysfunction leading to s/s HF Recurrent embolic (B)
Heart block, annular or aortic 
abscess, destructive penetrating 
lesions

Increase in size of vegetation despite 
Abx (B)

Persistent bacteremia >5-7 days of 
Abx (no mets)

Severe valve regurgitation and mobile 
vegetations >10 mm (B)

Fungi, VRE, MDR G-ve mobile vegetations >10 mm 
involving the anterior leaflet of the 
mitral valve + other relative 
indications for surgery ©



J Am Coll Cardiol. 2017 Jan 24;69(3):325-344

Presenter
Presentation Notes
This table compares AHA and ESC guideline recommendations. Early surgery is defined variably by different guidelines. AHA guidelines - early surgery as that performed within the same/initial hospitalization and before completion of antimicrobial therapy European guidelines - classify surgical timing as emergent (<24 hours), urgent (with few days) and elective (1-2 weeks of antibiotic therapy). Most cases of endocarditis may not have clear or obvious indications for surgery, but dwell in between the stable and unstable clinical picture, that requires meticulous evaluation by multi-disciplinary team. 



EASE Trial - 2012
• 76 patients, RCT, ITT 

• L – NVE (severe valve disease 
and large vegetations)

• Early surgery <48 hours 
reduced composite end-point 
(in-hospital death, embolic 
events)

• Limitations: >2/3 of 
conventional underwent Sx
eventually; excluded valve 
abscess/ heart failure/ fungal; 
predominant streptococcal etc

Kang, DH, et al. "Early surgery versus conventional treatment for infective endocarditis." NEJM 366.26 (2012): 2466-2473.

Presenter
Presentation Notes
EASE trial (Early Surgery versus Conventional Treatment in Infective Endocarditis) included 76 patients with left-sided native-vale endocarditis with severe valve disease and large vegetations at high risk for embolization.29 Patients were randomized to early surgery, defined as within 48 hours, or to conventional treatment, defined according to the 2005 AHA/ACC Guidelines (medical management with surgery only if symptoms persisted despite antibiotic therapy or in the case of a complication requiring urgent surgery). Inclusion criteria required a definitive diagnosis of IE, severe mitral or aortic valve disease, and a vegetation with a diameter greater than 10 mm. As discussed in more detail below, patients with large embolic stroke at risk of hemorrhagic transformation and those with frank ICH were also excluded. In However notably, patients with a strong indication for surgical management were excluded, including those patients with a need for urgent surgery, patients with moderate-to-severe heart failure, cases complicated by annular or aortic abscess, and those with fungal endocarditis. this intention-to-treat analysis, greater than two-thirds of patients randomized to conventional treatment ultimately underwent surgery, either on initial hospitalization or in follow-up. Study results demonstrated that early surgery reduced the composite primary endpoint of in-hospital death and embolic events within 6 weeks after randomization.29



Liang F, Song B, Liu R, Yang L, Tang H, Li Y. Optimal timing for early surgery in infective endocarditis: a 
meta-analysis. Interact Cardiovasc Thorac Surg. 2016 Mar;22(3):336-45.



Narayanan, Mahesh Anantha, et al. "Early versus late surgical intervention or medical management 
for infective endocarditis: a systematic review and meta-analysis." Heart 102.12 (2016): 950-957.



• 24% with a guideline indication still do not undergo surgery

34%, Poor 
Prognosis 

regardless of 
treatment

20%, 
Hemodynamic 

instability

23%, Death before 
Surgery

23%, Stroke

21%, Sepsis

26%, Surgeon 
declines

REASONS FOR DECLINING SURGERY

Circulation. 2014 Jan 1;131(2):131-40.

Presenter
Presentation Notes
ICE-PLUS cohort, 29 centers, 16 hospitals, definite left-sided, non–cardiac device–related IE who were enrolled between September 1, 2008, and December 31, 2012.In conclusion, nearly one quarter of patients with indications for surgery in IE do not undergo surgery during the initial hospitalization because of sepsis or other poor prognostic factors. Operative risk assessment by STS-IE score provides prognostic information for survival after the operative period, but predicted survival is improved when surgery is performed for standard indications. In patients with S aureus IE, which is the most common cause of IE in the United States and a recommended indication for surgery in recent guidelines,13 predicted operative risk is even higher, and surgery is less often performed. Because S aureus is the most common cause of IE in the current era, a better understanding of the role and timing of surgery in these patients is needed.



Chu, Vivian H., et al. "Association between surgical indications, operative risk, and clinical outcome in infective endocarditis: a 
prospective study from the International Collaboration on Endocarditis." Circulation 131.2 (2015): 131-140.

Presenter
Presentation Notes
Background—Use of surgery for the treatment of infective endocarditis (IE) as related to surgical indications and operative risk for mortality has not been well defined.Methods and Results—The International Collaboration on Endocarditis–PLUS (ICE-PLUS) is a prospective cohort of consecutively enrolled patients with definite IE from 29 centers in 16 countries. We included patients from ICE-PLUS with definite left-sided, non–cardiac device–related IE who were enrolled between September 1, 2008, and December 31, 2012. A total of 1296 patients with left-sided IE were included. Surgical treatment was performed in 57% of the overall cohort and in 76% of patients with a surgical indication. Reasons for nonsurgical treatment included poor prognosis (33.7%), hemodynamic instability (19.8%), death before surgery (23.3%), stroke (22.7%), and sepsis (21%). Among patients with a surgical indication, surgical treatment was independently associated with the presence of severe aortic regurgitation, abscess, embolization before surgical treatment, and transfer from an outside hospital. Variables associated with nonsurgical treatment were a history of moderate/severe liver disease, stroke before surgical decision, and Staphyloccus aureus etiology. The integration of surgical indication, Society of Thoracic Surgeons IE score, and use of surgery was associated with 6-month survival in IE.Conclusions—Surgical decision making in IE is largely consistent with established guidelines, although nearly one quarter of patients with surgical indications do not undergo surgery. Operative risk assessment by Society of Thoracic Surgeons IE score provides prognostic information for survival beyond the operative period. S aureus IE was significantly associated with nonsurgical management.



Cardiac Surgical Risk for Mortality 
• Non-Specific Scores

– Society of Thoracic Surgeons – Score (STS-score)

– European System for Cardiac Operative Risk Evaluation (Euro Score)

• IE – Specific (listed based on highest to lowest predictive capacity)

– STS-IE 

– Risk – Endocarditis Score (RISK-E)

– Prosthesis, Age >70, Large Intracardiac Destruction, Staphylococcus, 
Urgent Surgery, Female Sex (PALSUSE)

– De Feo-Cotrufo Score

– Costa Score



• Venn, R. A., et al. "Surgical timing in infective endocarditis complicated by 
intracranial hemorrhage." American heart journal 216 (2019): 102.

Presenter
Presentation Notes
An undiagnosed (embolic manifestation of IE) or a recent ischemic or hemorrhagic stroke has the potential to worsen during cardiac surgery requiring continuous anticoagulation. If neurological deficits are not apparent, a magnetic resonant imaging study of the brain is often needed to complete neurological pre-operative risk assessment. If a stroke is detected, surgical timing can be guided by the severity (clinical and radiological), age and type of stroke. The finding of any intra-cranial hemorrhage should not necessarily be considered a contraindication to early surgery. However, in higher-risk scenarios, further imaging modalities or intervention may be warranted prior to cardiac surgery. 



Multi-disciplinary Teams for 
Infective Endocarditis



Authors Methods, Valves Development, structure and Function of MDT Reported statistically significant outcomes

Bothelho-
Nevers et al, 
France 

Observational before[1991-2001, N = 173] - after 
[2002-2006, N = 160] study

Type of Valve: Both NVE and PVE cases included

Duke Criteria: Only Definite IE

Standardized diagnostic and therapeutic protocol:
1. 1994 – diagnosis kit was implemented(systematic serology 

testing, blood cultures, microbiological and histological 
analysis of removed valves)

2. 2002 - MDT was fully implemented with a protocol/ medical-
surgical guide - Final decisions were taken in multi-
disciplinary way

1. Mortality decreased from 18.5% (before) to 
8.2% (after).

2. Improved compliance for antimicrobial 
therapy 

3. Reduction in embolic events, renal failure, 
multiple organ failure syndromes

Chirillo et al, 
Italy 

Observational before [1996-2002, N = 102] and 
after [2003 – 2009, N = 190] study. 

Type of valve: Only NVE 

Duke Criteria: Only Definite IE

Standardized diagnostic and therapeutic model: 
1. 2003 – Mandated referral to MDT –cardiology, infectious 

disease, microbiology, cardiac surgery. 
2. Particular attention to standardization of blood cultures and 

echocardiography

1. Overall Mortality decreased from 28% 
(before) to 13%(after) [surgical mortality 
47% to 13%, 3 year mortality 34% to 16%]

2. Less culture negative IE
3. Less renal failure

Carrassco-
Chinchilla F 
et al, Spain 

Prospective cohort study (2008-2011, N = 72) 
compared to historical cohort (1996-2007, N = 
155)

Type of Valve: NVE and PVE but only left sided IE

Duke Criteria: Definite or possible

Since 2008 – Alerta Multidisciplinaria en endocarditis infecciosa
(AMULTEI) [Multidisciplinary Alert strategy in Infective Endocarditis]
MDT structure:
• Clinical – internal medicine, infectious diseases
• Microbiological
• Echocardiography
• Cardiac surgery involved if Duke criteria satisfied

Early surgery was more frequently performed
Incidence of shock was significantly lower during 
hospitalization
Mortality was lower while in-hospital and during first 
month of follow-up. 

Camou et al, 
France

Retrospective Observational – descriptive study on 
the results of 4.5 years of activity of their MDT 
(2013-2017)

Type of Valve: NVE and PVE

Duke Criteria: Definite or possible IE

Since 2010 – a weekly regional endocarditis multi-disciplinary 
meeting aimed at diagnostic confirmation, therapeutic strategy and 
prospective follow-up of patients
MDT structure:
• Cardiologist
• Infectious diseases specialist
• Cardiac Surgeon
• Microbiologist
• Imaging specialists
• Intensivist

Did not evaluate pre-MDT period, hence no 
conclusions could be made. 

Non-significant difference in mortality between 
community acquired and hospital acquired IE (9% 
vs 14%)



Authors Methods, Valves Development, structure and Function of MDT Reported statistically significant outcomes

Ruch et al, 
France 

Observational pre-(retrospective, Jan 2012- Dec 
2016) and post- MDT (Jan – Dec 2017) 
implementation. 

Type of valve: NVE and PVE

Duke criteria: Only Definite IE

Since 2012 – Centralized database called “Registre des 
Endocardites Infectieuses” collected medical, paramedical, 
therapeutic decisions for all patients with diagnosis of IE. 
MDT structure: 

Infectious diseases specialist
Cardiologist
Cardiac surgeon
Echocardiographer 

Non-significant decrease in in-hospital mortality 
(pre-MDT 20.3% vs post-MDT 14.7%)

Significant reduction between pre- vs post-MDT :
1. Time to surgery (16.4 days vs post-MDT 

10.3 days)
2. Antibiotic days ( 55.2 vs 47.2 days)
3. Hospital days (40.6 vs 31.9 days)
4. Multi-variate analysis: post-MDT period was 

positively associated with survival. 
Issa N et al, 
France

Prospective observational study (Jan 2013 – Mar 
2016, N = 357 patients)

Type of valve: NVE and PVE

Duke criteria: Definite or possible

Since 2010- MDT weekly meetings

Kaura et al, 
UK 

Observational before (Aug 2009 – Jun 2012) and 
after (Jul 2012 – Apr 2015) study

Since 2012 – MDT was implemented. Initial evaluation by 
cardiologist for suspected cases, followed by TTE/TEE and later 
referred to MDT if clinical suspicion is high. 
MDT structure:
• Two cardiologists
• One microbiologist
• One cardiac imaging specialist
• One cardiac surgeon
• Nurse coordinator

Reduction in time to IE specific antibiotic therapy 
(4±4 days to 2.5± 3.5 days) and time to surgery 
(7.8±7.3 days vs 5.3±4.2 days)

Improved survival from 42.9% to 66.7%

Mestres et al, 
Spain 

An editorial describing a 30-year perspective and 
experience on the structure of MDT (1985-2014)

Since 1979 – Working group on IE – database creation, 
cardiovascular tissue bank, collaboration with infectious diseases, 
cardiology and cardiac surgery
1. Since 1993 – Storage of pathogenic strains – experimental 

endocarditis laboratory
2. Since 1994 – Weekly meetings on IE
MDT main structure:
• Infectious diseases specialist
• Microbiologist
• Specialists in heart valve disease and cardiac imaging
• Cardiac surgeon
• Pathologist
• Specialist in OPAT

No data on outcomes reported





Mission Statement

• To standardize and improve the management of patients 
with infective endocarditis by developing a multi-
disciplinary team in order to enable continued quality 
improvement.



Presenter
Presentation Notes
In this slide – we see burden and profile of IE cases, reviewed by some of our ID colleagues and presented in IDSA poster competition in 2013-14. S. aureus was the most common causeEarly surgery was rare.  



Team Development – Tuckman Model

Develop a 
standardized 
approach for UMHC
Integrate into EMR –
Clinical Decision 
support
Implement from 
small focus group 
(IM, CCM) and 
proceed to large 
group (Entire 
hospital)
Measure variation 
and adapt - QI

Performing

Discuss with 
key service 
providers and 
formulate plan 
Cardiothoracic 
Surgery
Cardiology 
Internal 
Medicine
Intensive Care 
Unit

Norming

Literature 
review
Multi-
Disciplinary 
team
Review 
evidence for 
past year 2016-
17
Focus on cases 
with early 
intervention that 
did not undergo 
surgery

Storming

Performance 
Improvement 
Professional –
Ms. Terhune
Myself and 
Fellows – Drs. 
Vyas, 
Vasudevan and 
Chen.
•Key role in 
direct care of 
IE patients 
(FRONTLINE 
experts)

Forming

ID

ID/CC

PIP

Cardiology

ID

ID

CTS

Presenter
Presentation Notes
Tuckman was a Psychology Professor in Ohio State University



Methods
• https://www.vizientinc.com/

• Period: Jan – Dec 2016 
(Quarters 1-4)

• For each case, confirmed Duke 
Criteria and noted down who was 
primary service (Internal 
Medicine, Family Medicine, 
Cardiology, CTS) and which 
consult teams were involved (ID, 
Cardiology, CT surgery). We 
explored charts for indications for 
surgery (ID consult, Cardiology 
notes) and noted how many 
qualifying cases actually 
underwent surgery and how 
many did not. 

• For cases who did not undergo 
surgery, explored for the reason 
behind not doing surgery and 
outcomes. For cases who 
underwent surgery, outcomes 
and complications.

421 -
AC/SUBAC
ENDOCARD
ITIS

ACUTE AND
SUBACUTE
ENDOCARDITIS

4210 4210 - AC/SUBAC
BACT ENDOCARD

ACUTE AND
SUBACUTE
ENDOCARDITIS

ACUTE AND SUBACUTE
BACTERIAL
ENDOCARDITIS

4211 4211 - AC INF
ENDOCARD IN
DCE

ACUTE AND
SUBACUTE
ENDOCARDITIS

ACUTE AND SUBACUTE
INFECTIVE
ENDOCARDITIS IN
DISEASES CLASSIFIED
ELSEWHERE

4219 4219 - AC/SUBAC
ENDOCARD NOS

ACUTE AND
SUBACUTE
ENDOCARDITIS

ACUTE ENDOCARDITIS,
UNSPECIFIED

4249 4249 -
ENDOCARDITIS
NOS

OTHER
DISEASES OF
ENDOCARDIUM

ENDOCARDITIS, VALVE
UNSPECIFIED

42490 42490 -
ENDOCARDITIS
UNSPECIFIED

OTHER
DISEASES OF
ENDOCARDIUM

ENDOCARDITIS, VALVE
UNSPECIFIED

ENDOCARDITIS,
VALVE UNSPECIFIED,
UNSPECIFIED CAUSE

42491

42491 -
ENDOCARDITIS
IN OTH DIS

OTHER
DISEASES OF
ENDOCARDIUM

ENDOCARDITIS, VALVE
UNSPECIFIED

ENDOCARDITIS IN
DISEASES
CLASSIFIED
ELSEWHERE

42499 42499 -
ENDOCARDITIS
NEC

OTHER
DISEASES OF
ENDOCARDIUM

ENDOCARDITIS, VALVE
UNSPECIFIED

OTHER
ENDOCARDITIS,
VALVE UNSPECIFIED

I33 - Acute and
subacute endocarditis

I330 I330 - Acute and subacute infective endocarditis

I339 I339 - Acute and subacute endocarditis, unspecified

I38 I38 - Endocarditis, valve unspecified

I39 I39 - Endocarditis and heart valve disord in dis classd elswhr

M3211 M3211 - Endocarditis in systemic lupus erythematosus

Presenter
Presentation Notes
Vizient TM is the nation's largest member-owned health care services company. Backed by network-powered insights in the critical areas of clinical, operational and supply chain performance, Vizient™ empowers members to deliver exceptional, cost-effective care at every turnKey references that discuss importance of early intervention for left sided endocarditis with indications for surgery and the improved mortality associated with it. A Box folder that contains the journal articles on this topic, year wise until 2018 and access provided to all members involved in chart review.For each case, confirmed Duke Criteria and noted down who was primary service (Internal Medicine, Family Medicine, Cardiology, CTS) and which consult teams were involved (ID, Cardiology, CT surgery). We explored charts for indications for surgery (ID consult, Cardiology notes) and noted how many qualifying cases actually underwent surgery and how many did not. For cases who did not undergo surgery, explored for the reason behind not doing surgery and outcomes. For cases who underwent surgery, outcomes and complications.

https://www.vizientinc.com/


Results
• 29 cases met Duke critteria

• 21 (72.4%) had indications 
for surgery per IDSA/ATS

– 9/21 (42.9%) underwent 
surgery

• 12/21 (57.1%) did not 
undergo surgery, of which 
6/12 (50%) died. 

• Of all 9 cases with Left 
sided IE, 2/9 (22.2%) had 
potential for early 
intervention.

82 cases total

29 cases met Duke 
definite

8 No indication for 
CTS

21 had indication for 
CTS

12 met criteria for 
surgery and did not 

undergo surgery

6 died - all left sided 
Endocarditis

2 cases with clear 
potential for early 

intervention

6 survived - 3 R sided, 
3 L sided

9 underwent surgery

53 excluded

Alternative diagnosis, 
No IE



ID CTS Cards

Imaging Studies

CTA

Fellow

Echo

Attending

Radiologist

Delays in 
care for 
Infective 
endocarditis

Severity 
assessment 
Score

Co-morbidities

Pathogen (micro)

Lack of standardized 
way of  communication

Lack of  risk 
stratification methods

Lack of  step-wise 
approach

Lack of pre-set Transfer 
process specific for IE

Communication

Knowledge

Absence/Lack  of 
providers

CTS/Cardiology

Lack of expectations in time to 
consultation

MRI

Technician

Radiologist

Technician

Absence of standardized hand-offs

Lack of integrated risk assessment 
tools in EHR

Absence of CDS / Power Plan

Patient

PoliciesMaterials

ProviderOrganization



Clinical Decision Support Algorithm for IE 
University of Missouri, Columbia, MO



Clinical Decision Support Algorithm for IE 
University of Missouri, Columbia, MO

Continued……….



IVDU – Surgical Outcomes
• Younger (35.9 ± 9.9 years) –

fewer cardiovascular risk 
factors than non IVDU

• Median follow up 29.4 months 
(4.7 – 72.6 months)

• Operative mortality was lower 
(OR 0.25, CI 0.06 – 0.71)

• Overall mortality was not 
significantly different

• Higher risk of valve related 
complications (HR 3.82, CI 
1.95-7.49)

– Primarily re-infection (HR 6.2, 
CI 2.56 – 15.0)

Kim, Joon Bum, et al. "Surgical outcomes of infective endocarditis among intravenous 
drug users." The Journal of thoracic and cardiovascular surgery 152.3 (2016): 832-841.

Presenter
Presentation Notes
Background: With increasing prevalence of injected drug use in the United States, a growing number of intravenous drug users (IVDUs) are at risk for infective endocarditis (IE) that may require surgical intervention; however, few data exist about clinical outcomes of these individuals.Methods: We evaluated consecutive adult patients undergoing surgery for active IE between 2002 and 2014 pooled from 2 prospective institutional databases. Death and valve-related events, including reinfection or heart valve reoperation, thromboembolism, and anticoagulation-related hemorrhage were evaluated.Results: Of the 436 patients identified, 78 (17.9%) were current IVDUs. The proportion of IVDUs increased from 14.8% in 2002 to 2004 to 26.1% in 2012 to 2014. IVDUs were younger (aged 35.9 ± 9.9 years vs 59.3 ± 14.1 years) and had fewer cardiovascular risk factors than non-IVDUs. During follow-up (median, 29.4 months; quartile 1-3, 4.7-72.6 months), adverse events among all patients included death in 92, reinfection in 42, valve-reoperation in 35, thromboembolism in 17, and hemorrhage in 16. Operative mortality was lower among IVDUs (odds ratio, 0.25; 95% confidence interval [CI], 0.06-0.71), but overall mortality was not significantly different (hazard ratio [HR], 0.78; 95% CI, 0.44-1.37). When baseline profiles were adjusted by propensity score, IVDUs had higher risk of valve-related complications (HR, 3.82; 95% CI, 1.95-7.49; P < .001) principally attributable to higher rates of reinfection (HR, 6.20; 95% CI, 2.56-15.00; P < .001).Conclusions: The proportion of IVDUs among surgically treated IE patients is increasing. Although IVDUs have lower operative risk, long-term outcomes are compromised by reinfection.



Straw S, Baig MW, Gillott R, Wu J, Witte KK, O'Regan DJ, Sandoe JAT. Long-term outcomes are poor in 
intravenous drug users following infective endocarditis, even after surgery. Clin Infect Dis. 2019 Sep 3. pii: 
ciz869. doi: 10.1093/cid/ciz869. [Epub ahead of print] PubMed PMID: 31504326.

IVDU – IE vs other infections (no-IE)

Presenter
Presentation Notes
Figure 1. Kaplan-Meier plot of the survival of people who inject drugs (PWID) in cases with confirmed infective endocarditis (IE) compared to PWID with other infections (no-IE). Survival was significantly reduced following an episode of infective endocarditis compared to PWID with other infections (P = .0002). Abbreviations: IE, infective endocarditis; PWID, people who inject drugs.
Unless provided in the caption above, the following copyright applies to the content of this slide: © Crown copyright 2019This article contains public sector information licensed under the Open Government Licence v3.0 (http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/).AbstractBackgroundPrevious studies of outcomes in people who inject drugs (PWID) with infective endocarditis (IE) have often been retrospective, have had small sample sizes, and the duration of follow-up has been short and limited to patients who were operated on.MethodsPWID treated for IE between 1 January 2006 and 31 December 2016 were identified from a prospectively collected database. PWID hospitalized with other infections acted as a novel comparison group. Outcomes were all-cause mortality, cause of death, relapse, recurrence, and reoperation.ResultsThere were 105 episodes of IE in 92 PWID and 112 episodes of other infections in 107 PWID in whom IE was suspected but rejected. Survival at 30 days for the IE group was 85%, and 30-day survival following surgery was 96%. The most common pathogens were Staphylococcus species (60%) and Streptococcus species (30%). The surgical intervention rate was 47%. Survival for the IE group at 1, 3, 5, and 10 years was 74%, 63%, 58%, and 44%, respectively. This was significantly lower compared with the comparator group of other infections in PWID (P = .0002). Mortality was higher in patients who required surgery compared with those who did not (hazard ratio, 1.8 [95% confidence interval, .95–3.3]). The commonest cause of death was infection (66%), usually a further episode of IE (55%).ConclusionsEarly survival was good, but long-term life expectancy was low. This was attributable to ongoing infection risk, rather than other factors known to affect prognosis in PWID. Surgery conferred no long-term survival advantage. More efforts are needed to reduce reinfection risk following an episode of IE in PWID.



Should we offer surgery for relapsing IVDU ?

• Not Easy to Answer – Complicated scenarios

– Stigma – Social, Financial, Long-Term impact – clouded medical judgement 

– We are ineffective in our measures beyond the hospital

– Lack of interventional and behavioral studies on long term impact – More 
research is needed

• Our answer as an institution ? 

– Probably, YES! 

• Humanitarian and ethical - reasonable evidence for improving short-term outcomes 
which may give a few years with reasonable QOL

• Beyond 2nd relapse – individualized approach – discussion between surgeon and 
patient



Acknowledgements



Thank You for your attention!


	Infective Endocarditis�MO ACP Hospitalist day, Osage Beach, MO. September 9, 2021�
	Conflict of Interest Declaration
	Synopsis
	Epidemiology
	Classification
	Risk
	Drug Abuse - IE
	 Drug Dependance - IE
	Microbiology
	Microbiology
	Microbiologic Trends
	Slide Number 12
	Take home message
	Rare / Fastidious Pathogens
	Pathogenesis
	Modified Duke Criteria
	Slide Number 17
	Limitations
	Echocardiography – AHA 2015
	Echocardiography – AHA 2015
	Pitfalls with Echo
	Early surgical intervention
	Integrated approach – CT/MRI/PET
	FDG-PET for PVE
	Diagnostic goal
	Fastidious pathogens
	Culture negative IE
	Other causes of Culture negativity
	Karius Testing – Adults – Limited Data in IE 
	Algorithm for Culture Negative Infective Endocarditis
	Antimicrobial therapy
	Treatment - Streptococci
	Treatment - Staphylococci
	Treatment - Enterococci
	Treatment - Enterococci
	HCAKE (re-abbreviated - most to least common)
	Gram Negative Endocarditis (Non-HACEK)
	Fungal Endocarditis
	Step-Down Oral Therapy for IE
	Slide Number 40
	Slide Number 41
	Early Valve Surgery – AHA 2015
	Slide Number 43
	EASE Trial - 2012
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Cardiac Surgical Risk for Mortality 
	Slide Number 50
	Multi-disciplinary Teams for Infective Endocarditis
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Mission Statement
	Slide Number 56
	Team Development – Tuckman Model
	Methods
	Results
	Slide Number 60
	Clinical Decision Support Algorithm for IE �University of Missouri, Columbia, MO
	Clinical Decision Support Algorithm for IE �University of Missouri, Columbia, MO��Continued……….
	IVDU – Surgical Outcomes
	IVDU – IE vs other infections (no-IE)
	Should we offer surgery for relapsing IVDU ?
	Acknowledgements
	Thank You for your attention!

