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The next decision matters
Infective endocarditis (IE) can begin with a nonspecific
illness and become a valve, bloodstream, or embolic
emergency. A patient may have persistent bacteremia
without a striking murmur; another may first present
with heart failure or stroke. The useful clinical question
is not simply whether a vegetation is visible, but
whether infection is damaging the heart, spreading be-
yond it, or remaining uncontrolled. Contemporary man-
agement brings microbiology, imaging, antimicrobial
therapy, and source control together through an Endo-
carditis Team (DeSimone et al., 2026).

Purpose and learning outcomes
This activity supports advanced practice registered nurs-
es caring for adults with suspected or established IE. Af-
ter completion, learners should be able to recognize
high-risk presentations; integrate cultures, diagnostic
criteria, and imaging; select organism-directed treat-
ment principles; identify medication toxicity and inter-
actions; prioritize surgical or device-extraction assess-
ment; and plan a safe transition with recurrence preven-
tion. Prescribing and diagnostic decisions depend on au-
thorization, preparation, and local privileges. The four
cases are fictional worked examples.

Recognize infection before the classic picture
appears
Risk assessment includes prior IE, native valve disease,
prosthetic or transcatheter valves, valve-repair material,
cardiovascular implantable electronic devices (CIEDs),
hemodialysis, repeated vascular access, and injection
drug use. Staphylococci, streptococci, and enterococci
remain central to the differential; health care exposure
and implanted material change the likely organisms and
treatment complexity. Absence of fever or peripheral
stigmata does not exclude IE (DeSimone et al., 2026;
Fowler et al., 2023).

Older adults may describe fatigue, anorexia, confusion,
loss of mobility, or worsening breathlessness rather than
a clear febrile illness. Compare current function with the
patient's baseline. A new conduction abnormality, per-

sistent positive cultures, worsening regurgitation, focal
neurologic change, vertebral pain, or splenic pain
should not be attributed to aging without evaluation.
Record the chronology, recent procedures, vascular de-
vices, antimicrobial exposure, and change in organ
function (Delgado et al., 2023).

A vegetation is an infected platelet-fibrin mass, not an
inert clot. Microbial attachment and protected growth
help explain why prolonged therapy is needed. Leaflet
destruction can cause acute regurgitation and heart fail-
ure; local extension can produce an abscess, fistula, or
prosthetic dehiscence. Fragments from left-sided infec-
tion can embolize systemically, while right-sided dis-
ease commonly produces pulmonary septic emboli. Fig-
ure 1 connects the lesion to these different conse-
quences (American Heart Association, n.d.; Delgado et
al., 2023).

CASE 1 · Persistent bacteremia and PR
prolongation
A 76-year-old with a prosthetic aortic valve remains
culture-positive for methicillin-susceptible Staphy-
lococcus aureus (MSSA) after several days of active
therapy. The PR interval has lengthened from 170 to
240 ms. Blood pressure is stable, but the change is
not reassuring merely because shock is absent. Per-
sistent bacteremia and a new conduction abnormali-
ty raise concern for perivalvular extension. Obtain
urgent Endocarditis Team assessment, repeat car-
diac imaging, and surgical input rather than simply
extending the same course. The APRN communi-
cates the culture timeline, ECG change, valve type,
and current hemodynamics together (Delgado et al.,
2023).

Cultures and criteria answer different questions
Obtain blood cultures before antibiotics whenever feasi-
ble: at least two sets, ideally three, with adequate blood
volume and separate collection sites. In shock or rapidly
progressive infection, obtain specimens promptly with-
out a clinically important delay in treatment. A set in-
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From a valve lesion to a clinical emergency
Aortic-valve infection • longitudinal schematic of left-sided disease

AORTA

Left ventricular outflow

Vegetation
Protected microbial
growth

Valve damage

1 Systemic embolization
Detached fragments travel downstream.

Brain • kidneys • spleen

2 Local extension
Abscess or fistula; a new conduction change
can be a warning.

3 Valve dysfunction
Acute regurgitation may cause heart failure or
shock.

Persistent infection + new organ findings = reassess anatomy and source control.

Figure 1. An infected aortic-valve schematic connects vegetation, local extension, and systemic embolization. The drawing is conceptual, not
a patient image or an anatomic scale model. Sources: American Heart Association (n.d.); Delgado et al. (2023).

cludes aerobic and anaerobic bottles. Record antibiotics
already taken because they can suppress growth. Com-
municate with microbiology early when a fastidious or-
ganism is possible (DeSimone et al., 2025).

The 2023 Duke-ISCVID framework incorporates mi-
crobiology, cardiac imaging, and selected operative
findings. Clinical definite IE is supported by two major
criteria, one major plus three minor criteria, or five mi-
nor criteria. Possible IE includes one major plus one mi-
nor criterion or three minor criteria when definite crite-
ria are not met. New pathways include cardiac CT, ap-
propriately interpreted fluorodeoxyglucose positron-e-
mission tomography/CT (FDG-PET/CT), and selected
molecular or serologic evidence. These categories sup-
port diagnostic classification; they are not a reason to
stop investigation when the patient's trajectory remains
concerning (Fowler et al., 2023).

Choose the next image for the unanswered question
Transthoracic echocardiography (TTE) is the usual first
study. Transesophageal echocardiography (TEE) is im-
portant after a negative or inconclusive TTE when sus-
picion persists, in prosthetic-valve or CIED infection,
and to define local complications. A negative examina-

tion is not a permanent exclusion: ESC guidance sup-
ports repeat TTE/TEE within 5–7 days when suspicion
remains high, sooner if deterioration demands it. Figure
2 shows this escalation without making advanced imag-
ing a prerequisite for urgent care (Delgado et al., 2023).

Cardiac CT can clarify abscess, pseudoaneurysm, fistu-
la, or other perivalvular disease when echocardiography
is inconclusive. FDG-PET/CT can be particularly help-
ful with prosthetic valves or selected device infections.
Transcatheter aortic valve infection may be missed by
echocardiography, so a negative TTE or TEE should be
interpreted with the overall clinical probability. Brain
and extracardiac imaging should address suspected em-
bolic or metastatic complications (del Val et al., 2023).

A negative culture is a diagnostic problem, not
reassurance
For blood culture-negative IE, distinguish prior antibiot-
ic exposure from infection due to organisms that are dif-
ficult to recover conventionally. Exposure history can
direct testing for Coxiella burnetii, Bartonella species,
and other pathogens. Serology, targeted molecular test-
ing, and examination of valve tissue when surgery oc-
curs may establish an etiology. Malignancy-associated
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Build the diagnosis on two parallel tracks
Obtain microbiology and define cardiac anatomy; integrate both with the clinical course

SUSPECTED INFECTIVE ENDOCARDITIS

Blood cultures
At least 2 sets, ideally 3.
Before antibiotics when feasible.
Do not delay urgent care in shock.

TTE → TEE
TEE when TTE is nondiagnostic,
suspicion persists, or prosthetic
material/complications are present.

Cultures remain negative?
Review prior antibiotics and exposures.
Target serology or molecular testing;
evaluate noninfectious mimics.

Concern remains despite imaging?
Repeat echo in 5–7 days if indicated.
Use CT for local extension; PET/CT
for selected prosthetic/device cases.

Integrate cultures + anatomy + clinical findings
Use Duke-ISCVID criteria without replacing clinical judgment.

Figure 2. Microbiology and imaging proceed in parallel. Continued clinical suspicion drives repeat or advanced testing; a negative initial
study does not close the evaluation. Sources: Fowler et al. (2023); DeSimone et al. (2025); Delgado et al. (2023).

nonbacterial thrombotic endocarditis and autoimmune
valve lesions remain important mimics. The 2025 AHA
statement favors an organized investigation rather than
indiscriminate testing (DeSimone et al., 2025).

CASE 2 · Cultures obtained after antibiotics
A 64-year-old received antibiotics for presumed
pneumonia before blood cultures. Fever persists,
echocardiography suggests new mitral regurgitation,
and abdominal imaging shows splenic embolic le-
sions. Negative cultures cannot resolve these discor-
dant findings. Clarify the antimicrobial history, con-
tinue the cardiac evaluation, and coordinate expo-
sure-directed microbiologic testing. The care team
also considers noninfectious vegetations when the
evidence points that way. The next action follows
the clinical pattern, not the culture result in isolation
(DeSimone et al., 2025).

Match treatment to organism, substrate, and
patient
Empiric treatment is a bridge to a defined regimen, not a
fixed drug combination for all IE. Valve type, timing af-

ter implantation, acquisition setting, prior antibiotics,
local resistance, allergy history, and organ function in-
fluence initial coverage. Once cultures and susceptibili-
ties are available, narrow therapy and confirm that the
regimen addresses the involved valve or device. A re-
ported allergy should be characterized rather than auto-
matically excluding every beta-lactam (McDonald et al.,
2023).

Native-valve courses commonly extend for several
weeks, whereas prosthetic-valve infection usually re-
quires at least six weeks; abbreviated regimens apply
only to specifically selected infections. Document the
treatment start, effective agents, culture clearance, inter-
ruptions, and planned completion date. Persistent bac-
teremia requires a renewed search for infected hard-
ware, an abscess, inadequate drug exposure, or a
metastatic focus. Duration and postoperative decisions
should be documented by the treating infectious-dis-
eases team rather than inferred from the calendar alone
(Delgado et al., 2023; DeSimone et al., 2026).

Organism-directed priorities
For MSSA, an antistaphylococcal beta-lactam such as
nafcillin, oxacillin, or cefazolin is generally preferred
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Table 1. Organism-directed treatment: the decision that matters

Organism / setting Therapeutic direction Safety or selection check

MSSA Antistaphylococcal beta-lactam when
tolerated

Clarify allergy; do not retain vancomycin by
default.

MRSA Vancomycin or specialist-directed daptomycin Match exposure to renal function; distinguish
label from off-label use.

Susceptible
streptococci

Susceptibility-directed beta-lactam Valve type and complications determine duration.

Susceptible E. faecalis Ampicillin + ceftriaxone is an important
option

Aminoglycoside-sparing; not a blanket E. faecium
regimen.

HACEK / unusual
pathogens

Ceftriaxone for many HACEK infections;
individualized plans for others

Do not assume ampicillin susceptibility; obtain
specialist input.

Sources: Delgado et al. (2023); McDonald et al. (2023). Regimens require patient-specific prescribing.

when tolerated. For methicillin-resistant S. aureus
(MRSA), vancomycin or a specialist-directed dapto-
mycin regimen is used. Coagulase-negative staphylo-
cocci require the same attention to susceptibility and
foreign material. Table 1 summarizes key selection
questions; it is not a substitute for a patient-specific pre-
scription (McDonald et al., 2023).

For susceptible oral streptococci or Streptococcus gal-
lolyticus, beta-lactam treatment remains central; mini-
mum inhibitory concentration (MIC), complications, re-
nal function, and valve type determine the exact course.
S. gallolyticus also warrants evaluation for an associated
gastrointestinal source. Ampicillin plus ceftriaxone is an
important aminoglycoside-sparing option for suscepti-
ble Enterococcus faecalis, including many patients with
renal vulnerability. Do not extrapolate this combination
to E. faecium without organism-specific expertise (Del-
gado et al., 2023).

HACEK organisms generally require an active agent
such as ceftriaxone because ampicillin susceptibility
cannot be assumed. Fungal and non-HACEK
Gram-negative IE require specialist-led antimicrobial
and procedural planning. The rarity of these infections
makes blanket regimens particularly unsafe; susceptibil-
ity, immune status, prosthetic material, and feasibility of
source control all matter (McDonald et al., 2023).

Do not carry old adjunctive regimens forward
automatically
Routine gentamicin is not recommended for staphylo-
coccal native-valve IE. The AHA's 2026 statement also
advises avoiding gentamicin in staphylococcal prosthet-

ic-valve IE because harm outweighs benefit; this differs
from older prosthetic-valve regimens. Rifampin is not a
routine native-valve adjunct. ESC guidance restricts its
role to foreign-material infection and delays initiation
until bacteremia has cleared after several days of effec-
tive treatment. Reconcile the applicable guideline with
the treating team rather than combining incompatible
recommendations (DeSimone et al., 2026; Delgado et
al., 2023).

Monitor the drug and the person receiving it
Monitoring is a longitudinal task: compare renal func-
tion, urine output, electrolytes, blood counts, hepatic
tests, symptoms, and vascular access with baseline. A
falling fever does not exclude toxicity, and a rising crea-
tinine does not identify its cause by itself. Review
hemodynamics, concomitant nephrotoxins, dose timing,
and microbiologic response before attributing deteriora-
tion to a single mechanism. Figure 3 organizes the prin-
cipal medication checks (Rybak et al., 2020; Norris et
al., 2019).

Vancomycin and daptomycin
For serious MRSA infection, vancomycin dosing should
target exposure rather than pursue a high trough in iso-
lation. The consensus AUC over 24 hours target is
400–600 mg·h/L when the MIC is assumed to be 1
mg/L. Pharmacy-directed assessment should incorpo-
rate changing renal function, actual administration
times, and appropriately timed concentrations. An ap-
parently acceptable level from the wrong sampling time
may mislead treatment (Rybak et al., 2020).
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Antimicrobial safety: match the drug to the surveillance
Assess effectiveness and toxicity together; increase monitoring when organ function changes

VANCOMYCIN
Kidney function + exposure

For serious MRSA: AUC 400–600
mg·h/L when MIC is 1 mg/L.
Reassess exposure as renal
function changes.

DAPTOMYCIN
Muscle symptoms + CK

Check CK at least weekly; more
often when indicated. New dyspnea
or infiltrates require evaluation.

RIFAMPIN
Liver tests + interactions

Review the entire medication list.
Enzyme induction can undermine
anticoagulants and other
treatments.

LINEZOLID
CBC + interaction review

Monitor CBC weekly. Review
serotonergic drugs and symptoms
of neuropathy with prolonged use.

AUC: area under the concentration–time curve; CK: creatine kinase; CBC: complete blood count.

Figure 3. Link antimicrobial exposure to organ-specific surveillance and interaction review. Monitoring frequency increases with instability
or organ dysfunction. Sources: Rybak et al. (2020); National Library of Medicine (n.d.-a, n.d.-b, n.d.-c).

Daptomycin requires baseline and serial creatine kinase
assessment, generally at least weekly, with more fre-
quent monitoring in renal impairment or other risk set-
tings. Ask about weakness and muscle pain; new fever,
dyspnea, or hypoxemia may indicate eosinophilic pneu-
monia rather than infection progression. Review con-
current statin therapy. The U.S. label covers S. aureus
bacteremia including right-sided IE, not left-sided IE or
pneumonia (National Library of Medicine, n.d.-a).

The ESC high-dose daptomycin approach, commonly
10 mg/kg IV daily when selected for IE, is specialist-di-
rected and may involve a second active drug. Left-sided
use and higher-than-labeled dosing are distinct from the
U.S. approved regimen. Renal impairment can require
interval adjustment; a once-daily summary must not
override an individualized prescription (Delgado et al.,
2023; National Library of Medicine, n.d.-a).

CASE 3 · Creatinine rises during combination therapy
A 79-year-old receiving vancomycin and gentamicin for staphylococcal prosthetic-valve IE has a creatinine in-
crease from 1.0 to 1.8 mg/dL. The APRN reviews the regimen urgently rather than waiting for another sched-
uled weekly panel. Confirm organism and susceptibility, assess perfusion and other nephrotoxins, and coordi-
nate removal of avoidable gentamicin exposure. Recalculate vancomycin exposure as renal function changes.
The lesson is simultaneous protection of antimicrobial efficacy and kidney function, not reflex underdosing of
every agent (DeSimone et al., 2026; Rybak et al., 2020).

Interactions and delayed adverse effects
Rifampin can markedly alter exposure to other
medicines. Reassess anticoagulants, antiseizure
medicines, antiretrovirals, and other interacting treat-
ments when rifampin starts and when it stops. Monitor

hepatic tolerance and explain expected body-fluid dis-
coloration without dismissing jaundice or systemic
symptoms (National Library of Medicine, n.d.-c).

Beta-lactam accumulation may contribute to neurotoxi-
city in renal impairment; hypersensitivity, cytopenias,
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and hepatic or renal injury also warrant review. Selected
linezolid use requires blood-count surveillance and as-
sessment for serotonergic interactions, neuropathy, and
lactic acidosis during prolonged exposure. Do not mis-
take a new adverse effect for inevitable deterioration
from IE (National Library of Medicine, n.d.-b; Norris et
al., 2019).

Treat the source, not only the bloodstream
Heart failure, uncontrolled infection, and prevention of
embolization are the principal surgical decision domains
(Figure 4). Severe valve dysfunction with refractory
pulmonary edema or cardiogenic shock requires emer-
gency evaluation. Abscess, fistula, prosthetic dehis-
cence, persistent infection, and selected high-risk vege-
tations warrant urgent team review. Not every prosthet-
ic-valve infection mandates the same operation, but a
potentially correctable source should not be ignored be-
cause the patient is already receiving antibiotics (Delga-
do et al., 2023).

Definite CIED infection generally requires removal of
the complete system, including leads, in addition to an-
timicrobial therapy. Replacing the generator alone

leaves potentially infected components behind. Extrac-
tion, temporary pacing when needed, and any reimplan-
tation require coordinated specialist planning. Antibiotic
suppression when removal cannot be performed is a dis-
tinct individualized strategy, not equivalent evidence of
cure (Baddour et al., 2024).

Look beyond the valve for persistent sources: back pain
can indicate vertebral infection, abdominal pain may re-
flect splenic disease, and a vascular catheter may sustain
bacteremia. Imaging and drainage are driven by the sus-
pected focus. Source control may need to be coordinat-
ed before or alongside valve surgery to avoid leaving a
reservoir that can reseed infection (Delgado et al.,
2023).

Stroke changes the discussion, not automatically the
indication
A nonhemorrhagic stroke does not automatically require
prolonged surgical delay when heart failure or uncon-
trolled infection makes intervention urgent. Infarct bur-
den, neurologic prognosis, intracranial bleeding, and
cardiac stability all matter. Significant hemorrhage in-
creases procedural risk and may favor delay when feasi-
ble. New neurologic symptoms require urgent reassess-

Source control: recognize the problem that antibiotics cannot fix
Three decision domains prompt early cardiac-surgery assessment

HEART FAILURE

Severe valve dysfunction
with pulmonary edema

or shock demands
emergency evaluation.

UNCONTROLLED
INFECTION

Abscess, fistula, device
infection, or persistent

bacteremia despite
effective treatment.

EMBOLIC RISK

Vegetation features,
embolization, organism,
and clinical course guide
urgent team decisions.

DEFINITE CIED INFECTION
Plan complete system extraction, including leads—not generator removal alone.
Coordinate pacing and reimplantation needs with the specialist team.

Neurologic complications alter timing and risk assessment; they do not automatically
cancel an indication.

Figure 4. Three clinical problems drive valve-surgery assessment. Definite device infection requires a parallel extraction plan; antibiotics
alone do not remove infected hardware. Sources: Delgado et al. (2023); Baddour et al. (2024).
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ment and brain imaging; a fixed waiting period cannot
replace multidisciplinary judgment (Delgado et al.,
2023).

Do not initiate antiplatelet or anticoagulant therapy sole-
ly to prevent vegetation embolization. A patient with
atrial fibrillation or a mechanical valve has a separate
indication that must be balanced against intracranial
bleeding, planned surgery, and other complications.
Avoid blanket continuation or discontinuation rules
(Delgado et al., 2023).

A route change is a selection decision
The POET trial showed that selected, clinically stable
adults with left-sided IE could complete treatment with
oral combinations after an initial IV phase. Participants
had received at least ten days of IV treatment; this evi-
dence does not authorize oral therapy on the first day of
an undifferentiated infection. Organism susceptibility,
an effective combination, reliable absorption, and struc-
tured follow-up were central to the strategy (Iversen et
al., 2019).

Before outpatient parenteral antimicrobial therapy
(OPAT) or partial oral treatment, confirm clinical stabil-

ity, microbiologic response, control of complications,
and no unresolved surgical indication. Under the ESC
pathway, TEE should exclude local progression before
transition. Assess access to medicines, transportation,
support, ability to administer treatment, and the patient's
understanding of the plan. Figure 5 makes these eligibil-
ity checks visible before the discharge decision (Delga-
do et al., 2023; Norris et al., 2019).

OPAT does not remove the need for blood tests, line as-
sessment, dose adjustment, or urgent escalation. Assign
responsibility for results and specify whom the patient
should contact after hours. Oral treatment avoids some
line-related risks but can fail through missed doses, im-
paired absorption, or interactions. Long-acting lipogly-
copeptides are recognized in the 2026 AHA summary as
options for carefully selected patients; they should not
be treated as interchangeable routine IE regimens (Nor-
ris et al., 2019; DeSimone et al., 2026).

Use teach-back: ask the patient to explain the schedule,
monitoring plan, warning signs, and whom they will
call. A discharge note that lists appointments is not evi-
dence that the patient can attend them. Confirm who
will review abnormal results and whether the outpatient

From inpatient treatment to a monitored outpatient plan
The discharge gate is clinical and practical—not simply a change in route

INITIAL INPATIENT PHASE
Effective IV treatment, microbiology,
cardiac assessment, and source control.

NOT YET STABLE?

Continue inpatient care and
address unresolved problems.

TRANSITION GATE

Stable patient; infection responding

Complications controlled; no unresolved surgery

Suitable regimen, absorption, and adherence

Medicine access, laboratory review, and follow-up

SELECTED ORAL
COMBINATION

or OPAT

Specialist-defined regimen

MONITORED FOLLOW-UP

Named clinician for results • toxicity surveillance • access to urgent reassessment

Figure 5. A structured transition preserves antimicrobial efficacy, monitoring, and access to reassessment. Oral treatment and OPAT are
options for selected patients, not automatic discharge pathways. Sources: Iversen et al. (2019); Delgado et al. (2023); Norris et al. (2019).
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team has received the culture, imaging, surgical, and
medication records (Norris et al., 2019).

CASE 4 · Planning a safe oral transition
A 58-year-old with susceptible streptococcal
left-sided IE has completed an initial IV phase. Cul-
tures have cleared, TEE shows no local progression,
surgery is not indicated, and oral absorption is reli-
able. A specialist-defined oral combination may be
appropriate, but the team still confirms medicine ac-
cess, adherence support, laboratory surveillance, and
follow-up. If reliable follow-up cannot be arranged,
a cleared culture alone is not a safe discharge plan
(Iversen et al., 2019; Delgado et al., 2023).

Preserve function while treating infection
Chronologic age is not a stand-alone reason to withhold
surgical assessment. In older adults, frailty, cognition,
nutrition, mobility, baseline independence, and goals of
care should inform decisions alongside cardiac anatomy
and infection severity. Renal reserve and polypharmacy
affect drug tolerance; hospitalization can also worsen
function. Mobilization, nutrition, delirium prevention,
and a realistic support plan belong in the treatment dis-
cussion (Delgado et al., 2023).

For injection drug use-associated IE, integrate addiction
treatment, harm reduction, symptom control, and a non-
stigmatizing discharge plan. Access to addiction exper-
tise should proceed alongside antimicrobial and surgical
evaluation, not as a condition for receiving necessary
care. A feasible plan that the patient can follow is part
of infection treatment (Baddour et al., 2022).

Prevention and surveillance continue after
antibiotics
Emphasize oral health, regular dental care, skin hy-
giene, and careful device management. Dental prophy-
laxis is reserved for patients at highest risk of adverse IE
outcomes under applicable guidance, including patients
with prior IE or prosthetic valves, when the procedure
meets the guideline indication. A murmur or hyperten-
sion alone does not establish eligibility. Routine pro-
phylaxis for every invasive procedure is not supported;
recommendations for nondental procedures vary by ju-
risdiction and clinical context (Wilson et al., 2021).

At completion, document clinical status and the fol-
low-up imaging plan, reconcile medicines, and explain
recurrence symptoms. Fever, new breathlessness, focal
neurologic symptoms, worsening back pain, or ac-

cess-site inflammation should prompt reassessment.
Suspected recurrent infection warrants cultures before
new antibiotics when feasible. Relapse with the same
organism raises concern for an unresolved focus or in-
adequate eradication, while a new episode may have a
different source (Delgado et al., 2023).

Keep the diagnostic and treatment plans
connected
Safe IE care depends on a sequence of linked decisions:
recognize the concerning change, establish microbiolo-
gy, define anatomy, target treatment, monitor harm, and
control the source. A normal-looking first test, a cleared
culture, or a convenient antibiotic schedule must not re-
place the complete assessment. The APRN's contribu-
tion is to connect these findings, make the next action
explicit, and confirm that inpatient and outpatient teams
share the same plan.
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