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Abstract This report aimed to examine temporal changes in the number of recommendations on management of infective 
endocarditis in the European and American guidelines. The number of recommendations has increased since 2004 without 
an increment in evidence base in the European iteration. American guidelines have reduced the number of recommendations 
with a main evidence base of level B. (Am Heart J 2024;274:115–118.) 
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Infective endocarditis (IE) is a complex disease with
a high morbidity and mortality. 1 European and Ameri-
can guidelines on IE aim to assist clinicians in the man-
agement of this complex disease. 1 , 2 The European So-
ciety of Cardiology (ESC), the Amer ican Hear t Associ-
ation (AHA), and the American College of Cardiology
(ACC) have since 2004 published four iterations of guide-
lines for prevention, diagnostic work-up, and treatment
of IE. 2–8 Before the most recent guideline iterations from
the ESC and AHA/ACC, our research group reported, in
2017, a substantial increase in the number of guideline
recommendations over calendar time. This increment in
recommendation was mainly based on level of evidence
(LOE) B or C (pr imar ily data from observational studies)
with a stable, low number of recommendations based on
LOE A. 9 Identifying the overall evidence base of guide-
lines is an area of interest in the incorporation phase of
guidelines. In 2020 and 2023, new iterations of the Euro-
pean and American guidelines on IE were published and
it is of importance for clinicians, guideline committees,
and researchers to identify whether this number of rec-
ommendations keep rising and if the evidence base has
grown stronger. 1 , 2 
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Methods 

As previously published, the number of guideline rec-
ommendations for the 2004, 2009, and 2015 ESC and the
2005, 2007, and 2015 AHA/ACC guidelines on the man-
agement of IE were computed with the accompanying
LOE. 9 For the purpose of this updated analysis, guide-
lines from the ESC 2023 and the AHA/ACC 2020 were
added to the previous published data and reported sepa-
rately. Further, the AHA published a scientific statement
on IE prevention in 2021 

10 and a scientific statement
on the prevention, diagnosis, and management of car-
diac implantable electronic device (CIED) infections in
2023. 11 These scientific statements provide clinical sug-
gested strategies without an accompanying LOE, hence
suggestions for these scientific statements were com-
puted and reported but not included in the primary anal-
ysis. 

In a supplementary analysis, recommendations were
stratified according to clinical care (“Treatment and
follow-up,” “Diagnosis,” and “Prevention”). 

No extramural funding was used to support this work.
The authors are solely responsible for the design and con-
duct of this study, all study analyses, the drafting and edit-
ing of the paper and its final contents. 

Results 

Class of recommendation 

For the ESC guidelines, an increase in total recommen-
dations was observed from 100 in 2015 to 120 recom-
mendations in 2023, Figure 1 . Further, the figure de-
picts the increasing number of recommendations since
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Figure 1. The figure shows the total number of recommendations (blue curve), recommendations with LOE A (red curve), 
recommendations with LOE B (green curve), and recommendations with LOE C (brown curve). The left panel shows for the ESC 

guidelines and the right panel shows for the AHA/ACC guidelines. ESC: European Society of Cardiology, AHA: American Heart 
Association, IE: infective endocarditis, COR: class of recommendation, LOE: level of evidence. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2004. A reduction in the American guidelines was iden-
tified with 153 recommendations in the 2015 guidelines
while 32 recommendations were found in the AHA/ACC
2020 guideline iteration, Figure 1 . For the ESC 2023 itera-
tion, 51.7% of recommendations were class I, 43.3% were
class II recommendations, and 5.0% were class III rec-
ommendations compared with 59.4%, 37.5%, and 3.1%
for the AHA/ACC 2020 guidelines, Table. Of the total
120 ESC recommendations, 82 (68.3%) were categorized
in “Treatment and follow-up,” 18 (15.0%) within “Diag-
nosis,” and 20 (16.7%) within “Prevention,” Table. For
the 32 recommendations in the AHA/ACC guidelines, 18
(56.3%) were categorized in “Treatment and follow-up,”
14 (43.7%) within “Diagnosis,” and 0 recommendations
within “Prevention,” Table. For the suggestive strategies
from AHA/ACC on IE prevention and CIED infection, two
scientific statements were published without underlying
LOE. A total of 25 suggestions were included in these sci-
entific statements stratified by 10 suggestions on “Treat-
ment and follow-up,” 5 suggestions on “Diagnosis,” and
10 suggestions on “Prevention.”

Level of evidence 

In the ESC 2023 iteration, 3.3% of recommendations
had LOE A, 40.8% had LOE B, and 55.8% had LOE C, Ta-
ble. The figure shows how the increasing number of rec-
ommendations have mainly been carried by LOE C and
since 2015 most of the recommendations have been un-
derlined with LOE C. For the AHA/ACC 2020 iteration,
0.0% had a LOE A, 90.6% had LOE B, and 9.4% had LOE
C, Table. The figure illustrates that the AHA/ACC recom-
mendations in 2005 and 2007 were equally supported by
LOE B and C. However, leading up to 2015, a significant
increase in guideline recommendations occurred, with
the majority being underlined with LOE C. 

Discussion 

This study is a follow-up of previously published data
on temporal changes in the number of guideline recom-
mendations from the ESC and AHA/ACC on IE. The cur-
rent analysis add data from the new guideline iterations
on IE from ESC 2023 and AHA/ACC 2020. This study had
two main findings, (1) the total number of recommen-
dations have been steadily increasing for the ESC guide-
lines from 2004-2023. For the AHA/ACC 2020 guidelines,
total number of recommendations decreased from 153
in 2015 to 32 in 2020; (2) the recommendations were
pr imar ily underscored by LOE B or C with < 5% of rec-
ommendations carrying LOE A in the ESC and AHA/ACC
guidelines. 

The purpose of clinical guidelines is to secure optimal,
uniform, and safe patient care. For rare, and heteroge-
nous diseases, such as IE, the LOE is sparse as reported
in the previous study from our research group and from
updated data presented in this study. 9 The low evidence
base must be considered when guidelines are imple-
mented into clinical practice. One may argue that imple-
mentation should be more cautious when the evidence
base is low. On the other hand, recommendations are
built on the best available evidence including expert con-
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sensus, which could be a guidance to secure standard-
ized care. A report by Beval et al. reviewed the 28 guide-
line documents from the AHA/ACC in 2018 and found
that among 3509 recommendations, 47.3% were COR I,
41.8% were COR II, and 10.8% were COR III. 12 The pro-
portion of recommendation underlined by LOE A was
8.9%, while 46.7% was underlined by LOE B, and 44.5%
with LOE C. 12 Our report supplements previous findings
with a detailed description within the area of IE and in
the context of our findings, the area of IE must, in general
terms, be considered as an area with low-level evidence.

In our previous report on the evolution of guideline
recommendations and the corresponding LOE, we iden-
tified similar patterns for the European and American
guidelines. However, in the newest iterations we ob-
served notable differences. 9 While the number of Eu-
ropean recommendations continued to rise, there was
a substantial decrease in American recommendations.
Fewer recommendations could lead to areas within man-
agement of IE that become less uniform. Nonetheless, at
times “less is more” and fewer recommendations might
convey a clearer message, potentially enhancing guide-
line implementation. 

A substantial decrease was identified from 2015 to
2020 for the American guideline recommendations. As
the American recommendations on IE were published as
part of guidelines for the management of patients with
valvular heart disease, detailed IE recommendations may
have been reduced in order to ensure a balanced number
of recommendations within the subcategories of valvu-
lar hear t disease. Fur ther, word restr ictions within the
American guidelines of valvular heart disease could have
resulted in a more restricted version of the American IE
guidelines, hence European and American guidelines are
in this recent iteration dissimilar and comparisons are
difficult. However, it must be noted that recommenda-
tions on prevention in the American guidelines were re-
ported in separate scientific statements. The scientific
statements provide suggestions and not recommenda-
tions where the suggestions are neither provided with
a categorized strength nor underlying evidence base. 

Conclusion 

This report adds to previously published data on tem-
poral changes in the number of recommendations and
supporting evidence base for the European and Ameri-
can guidelines on the management of IE. The number
of recommendations in the European iteration increased
from 2015 to 2023 and has been increasing since 2004.
Recommendations with LOE C constitutes the main pro-
portion in the European iteration. For American guide-
lines, the number of recommendations decreased sub-
stantially compared with the 2015 guidelines, and the
underlying evidence base is mainly based on LOE B. This
study adds awareness to the low LOE in the management
of IE which should be kept in mind for the implementa-
tion of guideline recommendations. 
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