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e The urgency of surgery is determined

® by the patient’s clinical, pathologic,
and anatomic characteristics (Figure 1). It
should be done sooner rather than later for pa-
tients with infective endocarditis who present
with heart failure or uncontrolled infection or
who are at risk of embolic events. However,
the available guidelines are based on pooled
evidence from observational studies and small
randomized trials.

See related editorial, page 365

I WHAT IS ‘EARLY' SURGERY?

L More than 50% of patients with infective en-

Heart failure docarditis undergo cardiac surgery during their

has the greatest initial presentation.!

impact The 2017 guidelines of the American As-
! sociation for Thoracic Surgery (AATS) rec-

Oh prognosis ommend surgery once a surgical indication

and is one has been established and effective antimicro-

bial therapy has been started.?

i the most The American Heart Association/Amer-

frequent ican College of Cardiology (ACC/AHA)

indications

for surgery

guidelines recommend surgery during the
initial hospitalization before completion of a
full course of antibiotics.’

The European Society of Cardiology
guidelines define surgery according to the time
since the patient received intravenous antibi-
otic therapy: emergency surgery is performed
within 24 hours of therapy, urgent surgery is
performed within a few days, and elective sur-
gery is performed after at least 1 to 2 weeks.*

These slight differences are due to the
dearth of large randomized trials addressing
this question.
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¢ How soon should patients with infective
endocarditis be referred for valve surgery?

I INDICATIONS FOR EARLY SURGERY

Left ventricular dysfunction

and heart failure

Of all the complications of infectious endo-
carditis, concomitant heart failure has the
greatest impact on prognosis’ and is one of the
most frequent indications for surgery.

The guidelines recommend emergency sur-
gery during the initial hospitalization for all
patients with infective endocarditis who pres-
ent with refractory pulmonary edema, worsen-
ing left ventricular dysfunction, or cardiogenic
shock, regardless of whether they have com-
pleted a full course of antibiotics. This applies
to both native valve endocarditis and pros-
thetic valve endocarditis.

Uncontrolled persistent infection

Persistent infection is defined as fever and
positive cultures persisting after 1 week of
appropriate antibiotic treatment.* However,
1 week is a long time. Persistence of positive
blood cultures more than 48 to 72 hours after
starting antibiotic therapy is associated with
poor outcome and is an independent predictor
of in-hospital mortality.”

The ACC/AHA guidelines recommend
early surgery in patients with left-sided infec-
tive endocarditis caused by fungi or highly re-
sistant organisms such as vancomycin-resistant
enterococci or multidrug-resistant gram-nega-
tive bacilli.’ Nonetheless, antibiotic resistance
is an unusual reason for expediting surgery un-
less there are additional indications for it.

Extension of the infection beyond the
valve annulus, which occurs in about 30% of
cases of native valve endocarditis and 50%
of cases of prosthetic valve endocarditis,® is
considered a more valid reason to expedite
surgery. Similarly, urgent surgery should be
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Figure 1. Indications for early valve surgery based on the currently available evidence.

considered if there is any evidence of locally
uncontrolled infection causing perivalvular
abscess, fistula, pseudoaneurysm, or conduc-
tion system abnormalities causing atrioven-
tricular nodal block.**

Some authors suggest reviewing the surgical
pathology and microbial sequencing of excised
cardiac valves after surgery to confirm the diag-
nosis and identify the culprit pathogen.”!°

Right-sided infective endocarditis
Right-sided infective endocarditis has a more
favorable prognosis than left-sided infective
endocarditis and usually responds well to med-
ical therapy."!

Nevertheless, surgery for right-sided infec-
tive endocarditis should be expedited in pa-
tients with right heart failure secondary to se-
vere tricuspid regurgitation with poor response
to medical therapy or in the case of large tri-
cuspid valve vegetations.!? Likewise, recurrent
septic pulmonary emboli can be encountered
in the setting of right-sided infective endocar-
ditis and are an indication for early surgery.*!?

Since many patients with right-sided in-
fective endocarditis acquire the infection by
intravenous drug use, there is often a reluc-
tance to recommend surgery, given the risk of
prosthetic valve infection if they continue to
use intravenous drugs.*'? One study showed
that the risk of death or reoperation between
3 and 6 months after surgery for infective en-
docarditis was 10 times higher in intravenous
drug users. Yet their survival after surgery be-

CLEVELAND CLINIC JOURNAL OF MEDICINE

yond this period was similar to that of patients
with endocarditis who did not inject drugs.”
Therefore, the AATS guidelines recommend
applying normal indications for surgery to
those patients, with emphasis on the need for
strict follow-up aimed at addiction treatment.

Prevention of embolic events

Neurologic embolic events are a frequent com-
plication of infective endocarditis, with the
highest risk during the first few days after anti-
biotics are started. However, this risk decreases
significantly after 2 weeks.'*

The timing of surgery largely depends on
whether the patient has had previous neuro-
logic embolic events and on the size and mo-
bility of the vegetation. The current guidelines
recommend early surgery for recurrent emboli
and persistent or enlarging vegetations despite
appropriate antibiotic therapy, or in case of
large vegetations (> 10 mm) on a native valve
even in the absence of embolic events.*

A randomized trial by Kang et al"® demon-
strated that, compared with conventional care,
early surgery (within 48 hours of diagnosis) in
patients with native valve endocarditis with
large vegetations (> 10 mm) and severe valve
dysfunction was associated with a significant re-
duction in the risk of death and embolic events.

Timing of surgery

after a neurologic complication
Determining the right time for surgery is chal-
lenging in patients with infective endocardi-
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tis who have had neurologic complications,
given the risk of hemorrhagic conversion of
existing stroke with anticoagulation or exac-
erbation of cerebral ischemia in case of intra-
operative hypotension. The decision should
take into account the severity of cardiac de-
compensation, weighed against the severity of
neurologic symptoms.

In general, surgery should be postponed for
at least 4 weeks after intracerebral hemorrhage.
However, it should be expedited in the event of
silent cerebral embolism or transient ischemic
attack, or in patients with infective endocarditis
with stroke who have other indications for early
surgery, as long as cerebral hemorrhage has been
excluded by appropriate imaging.*

Early surgery
for prosthetic valve endocarditis
The timing of surgery for prosthetic valve en-
docarditis follows the same general principles
as for native valve endocarditis.”*!?

One study showed that early surgery for
prosthetic valve endocarditis was not associ-
ated with lower in-hospital and 1-year mor-

tality rates compared with medical therapy.!®
On the other hand, a subgroup analysis dem-
onstrated surgery to be significantly beneficial
in those with the strongest indications for
surgery, including severe valve regurgitation,
heart failure, paravalvular abscess, fistula, or
prosthetic valve dehiscence.

The decision to proceed with surgery
in prosthetic valve endocarditis should be
weighed carefully, taking into consideration
the patient’s overall clinical condition and es-
timated surgical risk.'®

I COLLABORATION IS HELPFUL

Early surgery is indicated for infective endo-

carditis patients presenting with:

e Refractory heart failure symptoms

e Persistent infection

e Large vegetations with a high risk of embolism.
Expeditious and successful treatment en-

tails multidisciplinary collaboration among

experts in cardiology and infectious diseases

with access to cardiac surgery input early in the

evaluation. |
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