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ABSTRACT

BACKGROUND
In patients with infective endocarditis on the left side of the heart, the current recom-
mendation of up to 6 weeks of antibiotic therapy is based largely on expert consensus
opinion. Whether a clinical response—tailored antibiotic management strategy can
shorten treatment duration without compromising safety is unclear.

METHODS

In this international, open-label, randomized trial, we assigned adults in stable condi-
tion with infective endocarditis caused by Staphylococcus aureus, Enterococcus faecalis, or
streptococcus species to receive either response-tailored or standard-duration antibi-
otic therapy. Before randomization, all the patients received at least the prespecified
2 to 4 weeks of therapy and met criteria for clinical stabilization. After randomization,
patients in the tailored-therapy group discontinued antibiotics and those in the stan-
dard-therapy group continued standard treatment (total duration, 4 to 6 weeks). The
primary efficacy end point was days alive without antibiotic treatment for infective
endocarditis or bacteremia within 6 months after randomization (tested for superior-
ity). The primary safety end point was a composite of death from any cause, unplanned
cardiac surgery, or symptomatic embolic events within 6 months after randomization
(tested for noninferiority; margin, 7.5 percentage points). Relapse of bacteremia or
infective endocarditis was a key secondary end point.

RESULTS
A total of 508 patients underwent randomization, with 255 assigned to response-
tailored therapy and 253 to standard-duration therapy. The median time alive with-
out antibiotic treatment was 183 days (interquartile range, 181 to 183) with tailored
therapy and 169 days (interquartile range, 166 to 171) with standard therapy (Hodges—
Lehmann estimated difference, 13 days; 95% confidence interval [CI], 12 to 13;
P<0.001 for superiority). A primary safety end-point event occurred in 21 patients
(8.2%) with tailored therapy and in 27 patients (10.7%) with standard therapy (abso-
lute between-group difference, —2.4 percentage points; 95% CI, —7.7 to 2.7; P<0.001
for noninferiority), indicating noninferiority. Relapse occurred in 13 patients (5.1%)
with tailored therapy and in 4 patients (1.6%) with standard therapy (P=0.04).

CONCLUSIONS
Among patients with infective endocarditis on the left side of the heart, the use of a
response-tailored antibiotic strategy resulted in a longer time alive without antibiotic
therapy than standard-duration therapy and met the criterion for noninferiority with
respect to safety but was associated with a higher incidence of relapse of bacteremia
or infective endocarditis. (Funded by Sygeforsikringen “danmark” and others; POET II
ClinicalTrials.gov number, NCT03851575.)
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HE MANAGEMENT OF INFECTIVE ENDO-

carditis usually includes high-dose antibi-

otic treatment for up to 6 weeks."? Cur-
rent recommendations regarding the duration of
antibiotic therapy are largely based on expert
opinion and historical observations rather than
randomized trials.> For several infectious diseas-
es, shorter antibiotic regimens have been shown
to be effective,*® with several advantages over
longer regimens, including fewer side effects,
fewer health care—associated infections, a lower
risk of antimicrobial resistance, decreased costs,
and improved patient recovery and mental health.’
In principle, the optimal duration of antibiotic
therapy is the time it takes for complete eradi-
cation of the causative pathogen, but for patients
with infective endocarditis, no single marker
reliably indicates when bacterial clearance has
been achieved. In the Partial Oral Treatment of
Endocarditis (POET) trial, which involved pa-
tients with infective endocarditis on the left side
of the heart, a combination of clinical, biochem-
ical, and imaging criteria (“POET criteria” [based
on the clinical stabilization criteria that were
required to be met before randomization in the
trial]) was used to determine the timing of the
shift from intravenous to oral step-down ther-
apy.® The switch to oral step-down antibiotic
therapy resulted in 16 fewer days of intravenous
antibiotic treatment than usual care, was shown
to be noninferior to usual care after 6 months,
and was associated with improved survival af-
ter 5 years of follow-up.®® On the basis of these
results, we hypothesized that response-tailored
treatment based on the POET criteria for clinical
stabilization would result in 2 to 3 fewer weeks
of intravenous or oral step-down antibiotic treat-
ment than the standard duration of therapy in
patients with infective endocarditis without com-
promising safety.

METHODS

TRIAL DESIGN AND OVERSIGHT

The Tailored versus Standard-Duration Antibiotic
Treatment for Endocarditis (POET II) trial was a
prospective, investigator-initiated, international,
open-label, randomized, controlled, superiority
trial. The trial design has been published previ-
ously, and the trial protocol is available (along
with the statistical analysis plan) with the full
text of this article at NEJM.org. Trial end points,
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including relapses, were adjudicated by an in-
dependent committee whose members were un-
aware of the treatment assignments. Additional
details are provided in the Supplementary Ap-
pendix, available at NEJM.org. An independent
data and safety monitoring board oversaw the
trial. Data analyses were performed by the inves-
tigators. The trial was approved by the ethics
committee in each participating country. All the
patients provided written informed consent. Ad-
ditional information regarding the design and
oversight of the trial and the responsibilities of
the authors is provided in the Supplementary
Appendix.

PATIENTS

Adults 18 years of age or older were eligible for
enrollment in the trial if they had infective en-
docarditis of native or prosthetic valves on the
left side of the heart, according to modified
Duke criteria,'®!* that was caused by Staphylococcus
aureus, Enterococcus faecalis, or streptococcus spe-
cies. Patients with previous infective endocardi-
tis that had been caused by the same microor-
ganism within 6 months before randomization
and patients with known or presumed immuno-
deficiency were not eligible.” A full list of the
inclusion and exclusion criteria is provided in the
protocol.

RANDOMIZATION AND TREATMENT

Patients were randomly assigned in a 1:1 ratio to
receive antibiotic therapy according to a response-
tailored strategy involving a shortened course
of therapy (tailored-therapy group) or in a stan-
dard-duration regimen (standard-therapy group).
Before randomization, all the patients received
antibiotic therapy for at least the prespecified
minimum duration of 2 to 4 weeks and met the
POET criteria for clinical stabilization. Immedi-
ately after randomization, patients in the tailored-
therapy group discontinued antibiotic therapy,
whereas those in the standard-therapy group
continued standard treatment until completion
of the applicable total treatment duration of 4 to
6 weeks. The criteria for categorization of in-
fective endocarditis as complicated endocarditis
and the prespecified minimum duration of anti-
biotic therapy were defined for each of the three
bacterial species (Tables S1 and S2 in the Supple-
mentary Appendix). Otherwise, antibiotic treat-
ment regimens followed established guidelines
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from the European Society of Cardiology,"* and
oral step-down therapy"® was allowed; further
details are provided in the Supplementary Ap-
pendix. Patients could be discharged to an out-
patient clinic before or after randomization, ac-
cording to usual practice. Patients who had been
discharged while receiving oral step-down an-
tibiotic treatment were followed at least twice
weekly.

After discontinuation of antibiotic treatment,
follow-up visits occurred after 1, 2, 4, 6, 8, and
10 weeks and after 3 and 6 months. Random-
ization was performed with Research Electronic
Data Capture (REDCap) software, version 8.10.18.
The randomization sequence was generated with
the RStudio blockrand package, version 1.2, with
randomly varying block sizes of one, two, or three
patients per block.

END POINTS

The primary efficacy end point was the number
of days alive without antibiotic treatment for infec-
tive endocarditis or bacteremia within 6 months
after randomization. The primary safety end
point was a composite of death from any cause,
unplanned cardiac surgery, or symptomatic em-
bolic events as confirmed by imaging within 6
months after randomization. Key secondary end
points were the individual components of the
primary safety end point and relapse of bactere-
mia or infective endocarditis with the primary
pathogen.

STATISTICAL ANALYSIS

The trial was designed as a superiority trial for
the primary efficacy end point and as a nonin-
feriority trial for the primary safety end point.
After a prespecified interim analysis of recruit-
ment and overall incidence of events was per-
formed, the primary end point was changed, as
described in the Supplementary Appendix. We
determined that a sample of 475 patients would
provide the trial with at least 99% power, at a two-
sided alpha level of 0.05, to detect a between-
group difference in the median duration of anti-
biotic treatment of 7 days. For the primary safety
end point, we estimated an incidence of 8%.% A
risk difference (i.e., a noninferiority margin) of
7.5 percentage points was chosen, and we cal-
culated that inclusion of 450 patients would be
needed to provide the trial with 90% power to
confirm noninferiority, with a one-sided confi-
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dence interval of 97.5%. For each of the three
bacterial pathogens, we aimed to include at least
118 patients to provide the trial with 80% power
to show noninferiority with a noninferiority mar-
gin of 12.5% and a one-sided confidence interval
of 97.5%. Any missing data are reported in the
relevant tables and figures.

All the analyses were performed according to
the intention-to-treat principle. Continuous vari-
ables are presented as means and standard de-
viations or as medians and interquartile ranges,
as appropriate. Baseline categorical variables are
presented as counts and percentages. Treatment
groups were compared with Student’s t-test or
the Mann—-Whitney test for continuous variables
after visual inspection of normality. For the
Mann-Whitney test, we also used the Hodges—
Lehmann location shift to obtain 95% confi-
dence intervals. Categorical variables were com-
pared with the chi-square test and Yates’ correction
for continuity. Kaplan—Meier estimates were used
to describe the probability of a primary safety end-
point event over time.

The difference between the groups with re-
spect to the primary efficacy end point was ex-
pressed as both a median difference and a mean
difference, with 95% confidence intervals. The
differences between the groups with respect to
the primary safety end point and relapse of bac-
teremia or infective endocarditis with the pri-
mary pathogen were calculated with the New-
combe method. Logistic-regression analysis was
used to calculate odds ratios for the primary end
point in prespecified subgroups. For other end
points, the widths of the confidence intervals were
not adjusted for multiplicity and should not be
used to infer treatment effects.

Cox regression analyses were used to assess
each component of the composite primary safety
end point and accounted for death as a compet-
ing risk. The proportional-hazards assumption
was assessed with Schoenfeld residuals. A per-
protocol analysis of the primary efficacy end point
was performed; patients who crossed over from
tailored therapy to standard therapy were exclud-
ed. Two sensitivity analyses were performed: in
one analysis, relapse of bacteremia or infective
endocarditis with the primary pathogen was
added to the primary safety end point, and in the
other analysis, patients who had received treat-
ment for concomitant extracardiac infections were
excluded. Cumulative incidences were calculated
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1744 Patients were assessed
for eligibility

1110 Patients were excluded
205 Declined to participate
207 Did not have infective endo-
carditis on the left side of
the heart
191 Had a non-protocol-specified
pathogen or culture-negative
infective endocarditis
130 Had =14 days pass since
initiation of antibiotics
14 Had previous infective
endocarditis <6 mo earlier
67 Had immunodeficiency
166 Were unable to provide
informed consent
130 Met other exclusion criteria

\

634 Were enrolled in the trial

126 Were excluded
8 Died
118 Did not meet clinical stabil-
ization criteria

A

508 Underwent randomization

255 Were assigned to receive
response-tailored antibiotic
therapy

253 Were assigned to receive
standard-duration antibiotic
therapy

Figure 1. Eligibility, Enrollment,

Patients were randomly assigned to receive a shortened course of antibiotic
therapy (for a minimum of 2 to 4 weeks) according to a response-tailored

and Randomization.

strategy or to receive a standard course of antibiotic therapy.

for events with competing risk for the end points
of unplanned cardiac surgery and symptomatic
embolic events. P values of less than 0.05 were
considered to indicate statistical significance.
Analyses were performed with R software, ver-
sion 3.6.1 (R Foundation for Statistical Com-
puting).”

RESULTS

PATIENTS

From February 2019 through October 2025, a
total of 1744 patients with suspected infective
endocarditis were screened for inclusion at
13 sites in Denmark, Sweden, and the United
States. Of these patients, 634 (36.4%) had con-
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firmed infective endocarditis on the left side of
the heart and were enrolled consecutively. The
most common reasons for exclusion were un-
willingness or inability to provide informed con-
sent (33.4%), unconfirmed diagnosis (18.6%), and
infective endocarditis with a bacterial pathogen
that was not specified in the inclusion criteria
(17.2%); 126 patients (19.9%) who had been en-
rolled either died or did not meet the stabiliza-
tion criteria before completion of standard anti-
biotic treatment. Therefore, 508 patients (80.1%)
underwent randomization. A total of 255 patients
were randomly assigned to receive a shortened
course of antibiotic therapy according to a tai-
lored strategy and 253 patients to receive a stan-
dard course of antibiotic therapy (Fig. 1 and Fig.
S1). No patients were lost to follow-up for the
primary efficacy or primary safety end points.

The mean age of the patients was 70 years,
and 75.4% were men (Table 1). The aortic valve
was affected in 321 patients (63.2%), and 134
patients (26.4%) had prosthetic-valve infective
endocarditis (Table S4). Before randomization,
168 patients (33.1%) had undergone cardiac sur-
gery, including 40 patients (23.8%) with pros-
thetic-valve infective endocarditis (Table S5). The
most common type of bacterial pathogen was
streptococcus species (in 291 patients [57.3%]),
followed by S. aureus (in 123 patients [24.2%])
and E. faecalis (in 94 patients [18.5%]). Overall,
the characteristics of the patients at baseline
appeared to be balanced between the two
groups (Table 1). A total of 119 patients (23.4%)
had complicated endocarditis, and 319 patients
(62.8%) received oral step-down antibiotic treat-
ment (Tables S6 and S7).

PRIMARY EFFICACY END POINT

The median time from initiation of appropriate
antibiotic treatment to randomization was 24
days (interquartile range, 17 to 30) in the tai-
lored-therapy group and 23 days (interquartile
range, 15 to 29) in the standard-therapy group
(Table 1). From randomization through the end
of follow-up (at 6 months), the median number
of days alive without antibiotic therapy for infec-
tive endocarditis or bacteremia within 6 months
after randomization (the primary efficacy end
point) was 183 (interquartile range, 181 to 183)
in the tailored-therapy group, as compared
with 169 (interquartile range, 166 to 171) in the
standard-therapy group (Hodges—Lehmann esti-
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Table 1. Demographic and Clinical Characteristics at Baseline.*

Characteristic

Age —yr
Male sex — no. (%)

Median duration of antibiotic treatment
at randomization (IQR) — days

Coexisting condition or risk factor — no. (%)
Diabetes
Renal failurey
Dialysis
Chronic obstructive pulmonary disease
Liver disease
Active cancer
Intravenous substance use disorder
Bacterial pathogen — no. (%)
Staphylococcus aureus
Enterococcus faecalis
Streptococcus species
Median laboratory value at randomization (IQR)x
Hemoglobin — mmol/liter
Leukocyte count — x10-%/liter
C-reactive protein — mg/liter
Procalcitonin — pg/liter
Creatinine — pmol/liter
Body temperature at randomization — °C

Preexisting prosthesis, implant, or cardiac disease
— no. (%)

Prosthetic heart valve

Pacemaker or implantable cardioverter—
defibrillator

Congenital heart disease

Cardiac involvement — no. (%)
Mitral-valve infective endocarditis
Aortic-valve infective endocarditis
Vegetation size >9 mm
Moderate-to-severe valve insufficiency

Valve surgery during current disease course

Response-Tailored
Therapy
(N=255)

68.9+13.7
193 (75.7)
24 (17-30)

w

— N
Ul 4 H O O 0
—~ BN - N -
N~ NN

o N W e 2 OH
IS G

61 (23.9)
52 (20.4)
142 (55.7)

6.7 (6.0-7.5)
6.6 (5.2-7.8)
14.0 (5.1-26.0)
0.10 (0.06-0.12)
77.0 (64.0-102.5)
36.8+0.4

68 (26.7)
18 (7.1)

15 (5.9)

127 (49.8)
160(6 7)
7(6.7)
47 (18.4)
84 (32.9)

Standard-Duration
Therapy
(N=253)

70.2+13.2
190 (75.1)
23 (15-29)

w wuv
. - B
d ® VY »

w NN N O
ol BUR O U

o

62 (24.5)
2 (16.6)
149 (58.9)

6.8 (6.1-7.7)
6.6 (5.6-7.8)
13.0 (4.3-26.0)
0.10 (0.06-0.11)
83.0 (66.5-110.0)
36.7+0.4

66 (26.1)
20 (7.9)

13 (5.1)

116 (45.8)
161(6 6)
18 (7.1)
49 (19.4)
84 (33.2)

s

denotes interquartile range.

Chronic kidney disease had been diagnosed previously or was diagnosed during the current disease course by the treating

physician.

Laboratory results were missing for 11 patients in the tailored-therapy group and for 12 patients in the standard-therapy
group overall. Data were missing for hemoglobin for 2 patients in the tailored-therapy group and for 6 patients in the

standard-therapy group; for procalcitonin for 9 and 10 patients, respectively; and for C-reactive protein, leukocyte count,
and creatinine for 1 patient in the tailored-therapy group and for 5 patients in the standard-therapy group. Medians were

calculated on the basis of patients with available data.

* Plus—minus values are means +SD. To convert the values for creatinine to milligrams per deciliter, divide by 88.4. IQR
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Table 2. Efficacy and Safety End Points and Relapse.
Hodges-Lehmann
Estimate of
Response-Tailored Standard-Duration Difference or Mean Difference
Therapy Therapy Absolute Difference or Hazard Ratio
End Point (N=255) (N=253) (95% Cl)* (95% CI)f
Primary efficacy end point
Median no. of days alive without antibiotic therapy 183 (181 to 183) 169 (166 to 171) 13 (12 to 13) 9.7 (5.2t0 14.2)
for infective endocarditis or bacteremia with-
in 6 months after randomization (IQR)
Safety end points
Primary safety end point
Death from any cause, unplanned cardiac sur- 21 (8.2) 27 (10.7) 2.4 (-7.7t02.7) 0.77 (0.43 to 1.36)
gery, or symptomatic embolic events within
6 months after randomization — no. (%)
Other safety end points
Death from any cause — no. (%) 13 (5.1) 11 (4.3) 0.8 (-3.1t0 4.7) 1.18 (0.53 to 2.63)
Unplanned cardiac surgery — no. (%) 5 (2.0) 10 (4.0) -2.0 (-5.4t0 1.1) 0.49 (0.17 to 1.45)
Symptomatic embolic events — no. (%) 6 (2.4) 8(3.2) 0.8 (-4.1t02.3) 0.75 (0.26 to 2.15)
Other key end point
Relapse of bacteremia or infective endocarditis 13 (5.1) 4 (1.6) 3.5(0.4t07.1) 3.29 (1.07 to 10.11)
with primary pathogen — no. (%)

* The Hodges—Lehmann estimate of the difference between the groups is provided for the primary efficacy end point. The absolute differ-
ences between the percentages in the two groups are provided for all the other end points and are shown in percentage points. The widths
of the confidence intervals have not been adjusted for multiplicity and should not be used to infer a treatment effect.

7 The mean difference between the groups is provided for the primary efficacy end point. Hazard ratios are provided for all the other end

points. The widths of the confidence intervals have not been adjusted for multip

licity and should not be used to infer a treatment effect.

mate of the between-group difference, 13 days;
95% confidence interval [CI], 12 to 13; P<0.001
for superiority) (Table 2 and Fig. 2A). The me-
dian total duration of antibiotic therapy was
26 days (interquartile range, 18 to 30) in the
tailored-therapy group and 41 days (interquartile
range, 28 to 42) in the standard-therapy group
(Hodges-Lehmann estimate of the between-
group difference, —13 days; 95% CI, —14 to —11),
which corresponded to an absolute difference
in the median duration of treatment of 15 days
and a relative difference of 36.6% (Table S8).

SAFETY END POINTS

Death from any cause, unplanned cardiac surgery,
or symptomatic embolic events within 6 months
after randomization (the primary safety end point)
occurred in 21 patients (8.2%) in the tailored-
therapy group and in 27 patients (10.7%) in the
standard-therapy group, with an absolute be-
tween-group difference of —2.4 percentage points
(95% CI, —7.7 to 2.7; P<0.001 for noninferiority)
in favor of tailored therapy, which met the crite-
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rion for noninferiority (Table 2 and Fig. 2B). The
results for the individual components of the
primary safety end point are shown in Figure S2.
The incidence of death, unplanned cardiac sur-
gery, and symptomatic embolic events and of
serious adverse events and overall adverse events
appeared to be similar in the two groups (Tables
S9 and S10).

BACTERIAL PATHOGENS

The difference between the groups in the inci-
dence of a primary safety end-point event was 3.6
percentage points (95% CI, -10.9 to 3.5) among
patients with streptococcal infection and 6.4 per-
centage points (95% CI, -17.4 to 3.8) among
those with S. aureus infection, with both results
favoring the tailored treatment strategy (Table
S11). Among patients with E. faecalis infection,
the difference was 6.8 percentage points (95% CI,
—5.8 to 19.1) in favor of standard-duration ther-
apy. The cumulative incidence of a primary safety
end-point event for each bacterial type is pro-
vided in Figure S3.
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A Alive without Antibiotic Therapy B Probability of a Primary Safety End-Point Event
1004 15+
Hodges—Lehmann estimate
of between-group difference, 90+
13 days (95% Cl, 12-13) 30- Standard-duration therapy
P<0.001 2 10+
@ 70+
200 183 & 60
169 s 50 54 Response-tailored therapy
&
£ 150 £ 404
] <
[a] o
%S Y 304 0 T T T T T T 1
. & 0 30 60 9% 120 150 180 210
é’ 100+ 204
5] 104
£
g 50 0 T T T T T T 1
0 30 60 90 120 150 180 210
Days
0 R standard No. at Risk
esponse- tandard- Standard-duration 253 249 243 236 232 229 226
Tailored Duration therapy
Therapy Therapy Response-tailored 255 250 245 240 239 235 234
therapy
Figure 2. Primary Efficacy and Safety End Points.
Panel A shows the median number of days alive without antibiotic therapy for infective endocarditis or bacteremia within 6 months after
randomization (the primary efficacy end point) among patients in the tailored-therapy and standard-therapy groups. Panel B shows the
Kaplan—Meier estimates of the probability of a composite of death from any cause, unplanned cardiac surgery, or symptomatic embolic
events within 6 months after randomization (the primary safety end point). The inset shows the same data on an enlarged y axis.

RELAPSE
Relapse of bacteremia or infective endocarditis
with the primary pathogen occurred in 17 of 508
patients (3.3%), including 13 (5.1%) in the tai-
lored-therapy group and 4 (1.6%) in the standard-
therapy group (P=0.04) (Table 2 and Fig. S4).
The median time to relapse was 28 days (inter-
quartile range, 9 to 92) among patients in the
tailored-therapy group and 74 days (interquartile
range, 54 to 103) among those in the standard-
therapy group. Across both groups, most of the
patients with relapse had native-valve infection
(11 of 17 patients [64.7%]) and did not under-
go surgery (16 of 17 patients [94.1%]); 6 of 134
patients with prosthetic-valve infective endocar-
ditis (4.5%) had relapse, and 1 patient had sur-
gery. Relapse occurred in 6 of 94 patients (6.4%)
with infective endocarditis caused by E. faecalis,
in 4 of 123 patients (3.3%) with infective endo-
carditis caused by S. aureus, and in 7 of 291 pa-
tients (2.4%) with infective endocarditis caused
by streptococcus species (Table S12).

The sensitivity analyses — one in which re-
lapse was added to the primary safety end point
and the other in which patients who had re-
ceived treatment for concomitant extracardiac
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infections were excluded — and the per-protocol
analysis (in which 2 patients who had crossed
over to standard treatment were excluded) yield-
ed findings that were consistent with those of
the primary analyses (Tables S13 through S18
and Figs. S5 and S6). The results of the prespeci-
fied subgroup analyses of the primary safety end
point are shown in Figure 3.

DISCUSSION

In this randomized trial involving patients with
infective endocarditis on the left side of the
heart that was caused by S. aureus, E. faecalis, or
streptococcus species, the use of a response-
tailored strategy led to a duration of time alive
without antibiotic therapy within 6 months after
randomization that was 13 days longer than the
duration with standard therapy. This result was
achieved without an apparent higher incidence
of death from any cause, unplanned cardiac sur-
gery, or symptomatic embolic events within 6
months after randomization (the primary safety
end point). The findings appeared to be con-
sistent across prespecified subgroups, including
those defined according to the type of valve in-
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Response-Tailored  Standard-Duration
Subgroup Therapy Therapy Odds Ratio (95% Cl)
no. of patients with event/total no. of patients (%)
All patients 21/255 (8.2) 27/253 (10.7) —e—i 0.75 (0.41-1.36)
Age .
>70yr 12/140 (8.6) 20/138 (14.5) —e— 0.55 (0.25-1.17)
<70yr 9/115 (7.8) 7/115 (6.1) —t——i 1.31 (0.47-3.79)
Sex E
Female 3/62 (5) 4/63 (6) —e 0.75 (0.14-3.54)
Male 18/193 (9.3) 23/190 (12.1) —o— 0.75 (0.38-1.43)
Diabetes H
Yes 3/37 (8) 4/53 (8) ———e——  1.08(0.20-5.20)
No 18/218 (8.3) 23/200 (11.5) —e— 0.69 (0.36-1.32)
Renal failure E
Yes 5/28 (18) 7/31 (23) — e 0.75 (0.20-2.67)
No 16/227 (7.0) 20/222 (9.0) —a—i 0.77 (0.38-1.52)
Bacterial pathogen causing infection H
Staphylococcus aureus 3/61 (5) 7/62 (11) <—0—E—| 0.41 (0.08-1.54)
Streptococcus species 12/142 (8.5) 18/149 (12.1) —e— 0.67 (0.30-1.44)
Enterococcus faecalis 6/52 (12) 2/42 (5) I—E—0—> 2.61 (0.56-18.49)
Type of treatment H
Surgical 2/84 (2) 3/84 (4) o— i 0.66 (0.09-4.07)
Medical 19/171 (11.1) 24/169 (14.2) —e— 0.76 (0.39-1.43)
Type of heart valve E
Prosthetic 7/68 (10) 7/66 (11) —— 0.97 (0.31-2.99)
Native 14/187 (7.5) 20/187 (10.7) —e——i 0.68 (0.32-1.37)
Involved heart valve ,
Aortic 15/160 (9.4) 19/161 (11.8) —e—— 0.77 (0.37-1.58)
Mitral 11/127 (8.7) 12/116 (10.3) ——i 0.82 (0.34-1.95)
Type of antibiotics E
Oral step-down 8/113 (7.1) 22/206 (10.7) —e— 0.64 (0.26-1.43)
Intravenous only 13/142 (9.2) 5/47 (11) —— 0.85 (0.30-2.76)
Type of infective endocarditis H
Complicated 2/60 (3) 5/57 (9) — 0.36 (0.05-1.74)
Uncomplicated 19/195 (9.7) 22/196 (11.2) e 0.85 (0.44-1.63)
0.I10 0.I25 O.ISO 1.;)0 2.I00 4.60 10!00
Response-Tailored Standard-Duration
Therapy Better Therapy Better
Figure 3. Primary Safety End Point in Prespecified Subgroups.
With respect to the presence of renal failure, chronic kidney disease had been diagnosed previously or was diag-
nosed during the current disease course by the treating physician. Patients could have had infective endocarditis
that involved both the aortic valve and the mitral valve. Arrows on the confidence interval bars indicate that the
upper or lower boundary of the confidence interval is off the scale. The widths of the confidence intervals have not
been adjusted for multiplicity and should not be used to infer treatment effects.

volved in infective endocarditis (native or pros-
thetic), treatment (medical or surgical), and cer-
tain concurrent conditions. The shorter duration
of antibiotic therapy, by 15 days, with response-
tailored therapy corresponded to approximately
one third of the duration of standard antibiotic
treatment.

The main concern related to a shorter dura-
tion of antibiotic therapy is relapse of infection.
The incidence of relapse of bacteremia or infec-
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tive endocarditis with the primary pathogen was
low but was found to be significantly higher in
the tailored-therapy group than in the standard-
therapy group. In both groups, relapses were
associated with safety end points, but most re-
lapses were assessed as uncomplicated and man-
aged with reinitiation of antibiotic therapy. Of
note, no overall difference in the primary safety
end point was observed between the two groups.
The 5.1% incidence of relapse with the primary
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pathogen that was seen in the tailored-therapy
group was within the range of relapse incidence
of 2 to 9% that has been described in the litera-
ture™*® and in the European Society of Cardiol-
ogy guidelines.!

Considering the potential benefits of a reduc-
tion in antibiotic exposure, an increase in the
risk of relapse could be deemed acceptable if it
is not associated with major clinical complica-
tions. In prespecified subgroup analyses of the
primary safety end point according to bacterial
pathogen, noninferiority criteria for response-
tailored therapy were met for patients with in-
fective endocarditis caused by streptococcus
species or S. aureus. The incidences of the pri-
mary safety end-point events and relapse were
highest among patients with infective endocar-
ditis caused by E. faecalis. Among patients with
relapse of enterococcal infection, a primary safety
end-point event occurred in 2 of 6 patients. The
results of the sensitivity analysis in which re-
lapse was included in the primary safety end
point were reassuring for patients with infec-
tive endocarditis caused by streptococcus spe-
cies or S. aureus, but more events appeared to
occur among patients with infective endocarditis
caused by E. faecalis in the tailored-therapy group.
The recruitment of patients with infective endo-
carditis due to E. faecalis was terminated before
the planned sample size was reached, and the
confidence intervals remained wide; no firm
conclusions could be drawn for this subgroup.

The incidence of death observed in the tai-
lored-therapy group in this trial (5.1%) was
similar to the approximately 5% incidence re-
ported in the POET trial,® which included a
broadly similar patient population, but was lower
than that seen in the phase 4 POETry study
(12%).”” The POETry study included patients who
had infective endocarditis on the left side of the
heart that was caused by the same types of bac-
terial pathogens that had caused infective en-
docarditis in the patients in our trial and who
survived until the end of antibiotic treatment.

The patients included in our trial were not
representative of an all-comer population of pa-
tients who had infective endocarditis but, rather,
were representative of a population of patients
who had infective endocarditis on the left side of
the heart that was caused by one of the three
most common pathogens and who survived the
acute phase of disease and met the stabilization
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criteria. This subgroup of patients has previ-
ously been estimated to comprise approximately
half of all patients with infective endocarditis.®*
The findings of the POET II trial are generaliz-
able for this subgroup of patients with infective
endocarditis (Tables S19 and S20).

The rationale for this trial builds on evidence
from other types of bacterial infections, in
which shorter antibiotic regimens have been
found to be more effective and safe than the
standard duration of treatment.>®® A shorter
course of antibiotic therapy may reduce the risk
of adverse drug effects, health care—associated
complications, antimicrobial resistance, and costs
and may improve quality of life by reducing the
physical and psychological toll associated with
prolonged antibiotic treatment and hospital-
izations.®?' In this trial, the individualized
treatment duration, which was based on the
prespecified POET criteria (including clinical,
biochemical, and imaging characteristics), ex-
tends the concept of response-guided antibiotic
management.

Our trial has several limitations. Only patients
with infective endocarditis caused by S. aureus,
E. faecalis, or streptococcus species were includ-
ed, so the findings may not be generalizable to
infection with more rare pathogens. However,
the pathogens included in our trial are respon-
sible for approximately 70% of all infective en-
docarditis cases.??® The trial included only pa-
tients with infective endocarditis on the left side
of the heart; however, it should be noted that
patients who had concurrent infective endocar-
ditis on the right side of the heart or concurrent
infection involving a cardiovascular implantable
electronic device were not excluded. Only five
patients (1.0%) had intravenous substance use
disorder and most of the patients were enrolled
in Denmark; because of these aspects of the
trial population, the results may not be general-
izable to other patient populations, geographic
areas, or health care systems. In total, 36.4% of
the screened population was enrolled, and 19.9%
of these patients did not undergo randomization
because they died or did not meet the stabiliza-
tion criteria. Approximately half the patients
with infective endocarditis on the left side of the
heart that was caused by one of the three speci-
fied pathogens were excluded from the trial be-
cause they did not provide informed consent,
which suggests that a large proportion of patients
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with infective endocarditis may be eligible for
tailored therapy.

Among patients with infective endocarditis
on the left side of the heart that was caused by
the pathogens commonly associated with the
disease, the use of a response-tailored strategy
that allowed early discontinuation of antibiotic
therapy resulted in a greater number of days
alive without antibiotic treatment or bacteremia
during the 6 months after randomization than a
standard duration of therapy. Moreover, no ap-
parent between-group difference was observed
in the incidence of death from any cause, un-
planned cardiac surgery, or symptomatic em-
bolic events that were confirmed by imaging
within 6 months after randomization. However,
the incidence of relapse of bacteremia or infec-
tive endocarditis was significantly higher with
the response-tailored strategy.
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