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Purpose: Multidisciplinary team approaches have been reported to improve the management of infective endocarditis (IE). This study
evaluated changes in management and outcomes after the establishment of an IE team at a tertiary care facility in Japan.

Patients and Methods: A retrospective study was conducted on inpatients aged >18 years with definite IE between November 2015
and October 2023. The primary outcome was 90-day all-cause mortality. Secondary outcomes included in-hospital mortality,
unplanned cardiac surgery, new cerebral embolism, bacteremia relapse within 90 days of admission, and duration of antibiotic therapy.
Outcomes were compared between patients admitted before (control period) and after (intervention period) the implementation of the
IE team in November 2019.

Results: Characteristics were comparable between the two periods. No significant differences were found in 90-day mortality (15.2%
vs 17.0%, P > 0.99), in-hospital mortality (19.6% vs 12.8%, P = 0.54), or new cerebral embolism (8.7% vs 2.1%, P = 0.20). The rate
of unplanned cardiac surgery was lower in the intervention period (17.4% vs 2.1%, P = 0.02), while the duration of antibiotic therapy
was longer (6.0 weeks vs 7.5 weeks, P = 0.02). No bacteremia relapse occurred.

Conclusion: Although no significant differences were observed in 90-day mortality, the rate of unplanned surgery was significantly
lower in the intervention period, supporting the usefulness of an IE team. The longer duration of antibiotic therapy in the intervention
period may reflect a higher prevalence of complicated infections including muscle abscesses.
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Introduction

Infective endocarditis (IE) is an infection of the heart valves or endocardium that can lead to complications in multiple
organs. A survey conducted between 1990 and 2019 revealed a global increase in the incidence of IE.! Risk factors for IE
include poor oral hygiene, central venous catheter use, hemodialysis, intravenous drug use, valvular heart disease, and
prosthetic heart valves, and the incidence of IE is higher among older adults.> '® IE can occur on both native valves and
those affected by rheumatic heart disease (RHD), but in high-income countries the incidence of RHD has declined, and
consequently RHD-associated IE has become less common.*'""'* Beyond RHD, IE can develop in any type of valvular

71113 and its occurrence in prosthetic valves has been

lesion, but it is more frequent in regurgitant than in stenotic lesions,
increasing.'* Left-sided infective endocarditis is more common than right-sided disease, with the latter reported to
account for approximately 10% of cases.'>'® A study using a Japan nationwide administrative database reported that the
annual incidence of IE increased from 2.02 per 100,000 population in 2016 to 2.59 per 100,000 in 2021."7 The disease
predominantly affects elderly individuals and is associated with an in-hospital mortality rate of 15%.'” The mortality rate

of IE remains high worldwide, with in-hospital mortality ranging from approximately 15-20%.'"%° In cases involving

International Journal of General Medicine 2025:18 5743-5754 5743
Received: 24 May 2025 © 2025 Sakamoto et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
YA terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http:/creativecommons.org/licenses/by-nc/4.0/). By accessing

Accepted: 16 September 2025
Published: 20 September 2025

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0001-9104-8891
http://orcid.org/0000-0002-3573-8203
http://orcid.org/0000-0001-6042-7397
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Sakamoto et al

prosthetic valves, the in-hospital mortality rate increases further, ranging from 20% to 40%.%'** Therefore, early
diagnosis and prompt therapeutic intervention are crucial for managing IE. However, the clinical manifestations of 1E
are diverse, and approximately 10-20% of patients present with negative blood cultures, complicating the diagnosis.?>*
Delayed diagnosis or treatment may contribute to the development of complications and adversely affect the clinical
prognosis.”’ Moreover, treatment often requires complex decision-making regarding the choice and duration of antibiotic
therapy, surgical intervention, and multidisciplinary care planning.**°' The management of IE requires specialized and
multidisciplinary expertise. Consequently, a collaborative approach among specialists from various fields is essential for
optimal patient care.

The 2023 European Society of Cardiology Guidelines recommend that care for patients with IE be managed by
an IE team, whose core members include cardiologists, cardiovascular surgeons, infectious disease specialists,
internal medicine specialists with expertise in infectious diseases, and microbiologis‘[s.4 Comprehensive manage-
ment by an IE team comprising specialists from various fields can potentially reduce in-hospital mortality and
shorten the length of hospital stays.** > Among the various risk factors for poor outcomes in IE, age plays
a particularly important role. Age is associated with the risk of mortality in IE, with older adults being at higher

risk.'”**3% Japan has the largest aging population worldwide,***’

and findings from Japanese studies could offer
valuable insights for other countries that are expected to undergo similar demographic shifts in the future. However,
the effectiveness of IE teams in Japan has not been fully evaluated.***® Therefore, this study aimed to assess
changes in the management and outcomes of IE following the establishment of an IE team at a tertiary care facility

in Japan.

Material and Methods

Ethical Considerations

This study was conducted in accordance with the Declaration of Helsinki and approved by the Research Ethics
Committee of Dokkyo Medical University (R838J). The requirement for written informed consent was waived due to
the opt-out process. The participants were provided with the detailed information on the Dokkyo Medical University
Hospital website. All personal data were anonymized to ensure privacy, and no financial compensation was provided to
the participants.

Study Design

This retrospective cohort study was conducted at the Dokkyo Medical University Hospital in 2024, using data from
patients hospitalized between November 2015 and October 2023. Patients were divided into two cohorts according to the
time of admission: the control period (before November 2019) and the intervention period (after November 2019,
following the establishment of the IE team).

|IE Team at the Dokkyo Medical University Hospital

The Dokkyo Medical University Hospital is a 1,200-bed university hospital located in the Tochigi Prefecture,
Japan, which has a population of approximately 1.87 million. It is one of two core university hospitals in the
region and serves as a tertiary referral center for cardiovascular and infectious diseases. The hospital has
comprehensive clinical departments, including cardiovascular surgery, and patients with suspected infective
endocarditis are often referred from other hospitals in the prefecture. In 2019, an IE team was established at
this hospital, composed of specialists from the departments of cardiology, cardiovascular surgery, infection control,
and general internal medicine. The team developed a flowchart for IE management, emphasizing the identification
of blood culture-positive cases, information sharing on confirmed or suspected IE cases, and discussions on
treatment strategies. The team held regular meetings every two weeks to discuss and coordinate patient manage-
ment. The general internal medicine department is responsible for diagnosing IE, evaluating complications, and
managing antibiotic therapy.
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Diagnosis Procedure Combination (DPC)

The Japanese DPC database is a nationwide inpatient administrative claims database widely used across Japan.** It
includes information such as age, sex, primary diagnosis coded according to the International Classification of Diseases,
Tenth Revision (ICD-10), comorbidities present at admission, diseases occurring after admission, and admission and
discharge dates.

Participants

Using the DPC database, patients aged >18 years who were hospitalized with a diagnosis of IE (ICD-10 code: 133)
between November 1, 2015, and October 31, 2023, were identified. Cases that fulfilled the modified Duke criteria for
a definitive diagnosis of IE were selected. If a patient was readmitted for IE within 90 days of the initial discharge,
subsequent admission was excluded from the analysis. Additionally, in cases of duplicate records, only the first instance
was retained. Patients with incomplete follow-up data were also excluded.

Definition

Implanted prosthetic devices were defined as prosthetic valves, artificial blood vessels, or completely implantable venous
access ports. The suspected portal of entry was defined as any plausible entry point for bacteremia based on medical
record documentation or reasonably inferred by the investigators. Septic shock was defined according to Sepsis-3 criteria
as a condition requiring vasopressor therapy, in addition to fluid resuscitation, to maintain a mean arterial pressure of >65
mmHg, and associated with a serum lactate level >2 mmol/L.** Time to surgery was calculated as the duration from the
date of hospital admission to the day of surgery, excluding elective surgeries performed after the completion of antibiotic
treatment. Cardiac sequelaec were defined as persistent heart failure symptoms (eg, dyspnea, edema, or jugular vein
distension) or a sustained left ventricular ejection fraction <50% immediately following the completion of IE treatment.
Neurological sequelae were defined as new neurological abnormalities (eg, motor deficits, sensory deficits, or cognitive
impairments) that were not present before the onset of IE but were observed immediately after the completion of IE
treatment. Unplanned cardiac surgery was defined as surgery initially considered unnecessary during early hospitalization
but ultimately performed. New-onset embolic events were identified in patients who developed symptomatic embolic
events during hospitalization after the initiation of treatment, with the date of diagnosis confirmed by imaging used as the
onset date. Relapse of bacteremia was defined as the recurrence of positive blood cultures occurring >2 weeks after blood
cultures first became negative. IE team intervention was defined as cases managed after November 2019 in which the
case was discussed during an IE team conference or where medical records documented the involvement of three or more
departments from the IE team in the diagnosis or treatment of IE.

Data Collection and Outcomes
TSakamoto investigated various factors including sex, age, presenting symptoms, presence of implanted prosthetic
devices, Charlson Comorbidity Index, cardiac infection site, presence of perivalvular complications, infected organs,
presence of septic shock, estimated glomerular filtration rate, Hemoglobin Alc, lactate levels, brain natriuretic peptide,
microorganisms identified from cultures, suspected portal of entry, imaging studies (computed tomography, magnetic
resonance imaging, and echocardiography), surgical intervention, time to surgery, duration of antibiotic therapy, length of
hospital stay, discharge destination, in-hospital mortality, cardiac and neurological sequelae, all-cause mortality within 90
days of admission, unplanned cardiac surgery within 90 days of admission, occurrence of new-onset embolic events
within 90 days of admission, and relapse of bacteremia caused by IE pathogens within 90 days of treatment initiation.

TSakamoto and TH independently assessed heart failure severity based on the New York Heart Association (NYHA)
functional classification and clinically suspected portals of entry. In cases of disagreement, a final decision was reached
through discussion.

The primary outcome was all-cause mortality within 90 days of admission among all patients who met the inclusion
criteria. Secondary outcomes included in-hospital mortality, unplanned cardiac surgery within 90 days of admission,
occurrence of new-onset embolic events within 90 days of admission, relapse of bacteremia caused by the pathogen
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within 90 days of treatment initiation, surgical rate, time to surgery, duration of antibiotic therapy, length of hospital stay,
cardiac and neurological sequelae, and discharge destination. Outcomes were compared between patients admitted before
(control period) and after (intervention period) the implementation of the IE team in November 2019.

Sample-Size Calculation

The IE team was implemented in November 2019, necessitating a comparison of clinical outcomes before and after its
implementation. Therefore, the study period was set from November 1, 2015, to October 31, 2023. A preliminary
investigation identified 139 patients with IE who received inpatient treatment during this period. Based on a prior study,>
the required sample size was calculated using G*Power to determine difference in mortality rates between two periods
via logistic regression analysis, assuming a power of 80%, a significance level of 5%, and an odds ratio (OR) of 0.26.
The required sample size was estimated at 130, confirming the feasibility of including 139 patients in this study.

Statistical Analysis

Categorical variables were compared using the y’test or Fisher’s exact test, depending on sample size. Continuous
variables were compared using Student’s #-test or the Mann—Whitney U-test, based on the normality of data distribution.
A univariate logistic regression model was used to calculate OR and 95% confidence intervals (CI) for association
between each variable and the outcomes. Multivariable logistic regression analysis was conducted to evaluate all-cause

mortality within 90 days of admission. Based on previous studies,*>*%*’

the variables included in the analysis were heart
failure, septic shock, and cardiac surgery, in addition to IE team intervention. A p-value <0.05 was considered
statistically significant. All statistical analyses were performed using the R software (version 4.3.2; R Foundation for

Statistical Computing, Vienna, Austria).

Results

Study Population and Baseline Characteristics

A total of 139 patients registered with a diagnosis of IE were identified from the DPC database. Of these, 18 cases were
excluded for non-IE diagnoses, 12 cases for missing data, nine for duplicate records, five for being classified as possible
IE, and one for being under 18 years of age. Ultimately, 93 patients were included in this study (Figure 1).

The diagnosis of infective endocarditis
in the Diagnosis Procedure Combination database
N =139

Exclusion:

Patients who were classified as non IE: n = 18
Patients with missing data: n = 12

Patients who were duplication: n =9

Patients who were classified as possible IE: n =5
Patients who were under 18 years of age: n = 1

Patient included this study

n=93
Control period Intervention period
n =46 n =47

Figure | Flowchart of participant selection.
Abbreviations: IE, infective endocarditis; DPC, Diagnosis Procedure Combination; NYHA, New York Heart Association; ICD-10, International Classification of Diseases,
Tenth Revision.
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The characteristics of patients are presented in Tables 1 and 2. The median age of patients was 68 years (interquartile

range, 17) and 62 (66.7%) were male. Fifteen patients (16.1%) had diabetes, seven patients (7.5%) were receiving

hemodialysis, and five patients (5.4%) had a medical history of IE Implanted prosthetic devices were observed in 17

patients (18.3%). The most common clinical symptom was fever, observed in 70 patients (75.3%). Eight patients (8.6%)

presented with septic shock. Heart failure, classified as NYHA class III or higher, was observed in 32 cases (34.4%). The

sites of cardiac infection, including overlapping cases, were as follows: native aortic valve in 41 cases (44.1%), native

mitral valve in 63 cases (67.7%), native tricuspid valve in 6 cases (6.5%), and prosthetic valve in 14 cases (15.1%).

Table | Clinical Characteristics of the Study participants

Patient Characteristics All Patients Intervention Control P
(n=93) Period (n = 47) Period (n = 46)
Age, median (IQR) 68.0(57.0-74.0) 69.0(62.0-74.5) 67.5(55.0-74.0) 0.41
Male sex, n (%) 62(66.7) 31(66.0) 31(67.4) >0.99
History and risk factor
Diabetes mellitus, n (%) 15(16.1) 8(17.0) 7(15.2) >0.99
Hemodialysis, n (%) 7(7.5) 4(8.5) 3(6.5) >0.99
Cancer, n (%) 14(15.1) 12(25.5) 2(4.4) <0.05
History of IE, n (%) 5(5.4) 2(4.3) 3(6.5) 0.68
Implanted prosthetic devices, n (%) 17(18.3) 9(19.1) 8(17.4) > 0.99
Charlson Comorbidity Index score, median(IQR) 2.0(1.0-3.0) 2(2.0-3.5) 1.5(1.0-2.0) <0.05
Clinical findings
Fever, n (%) 70(75.3) 39(83.0) 31(67.4) 0.13
Chill, n (%) 10(10.8) 4(8.51) 6(13.0) 0.52
Malaise, n (%) 16(17.2) 8(17.0) 8(17.4) >0.99
Loss of appetite, n (%) 16(17.2) 10(21.3) 6(13.0) 0.44
Dyspnea, n (%) 17(18.3) 10(21.3) 7(15.2) 0.63
Lower back pain, n (%) 23(24.7) 1531.9) 8(17.4) 0.17
Arthralgia, n (%) 9(9.7) 6(12.8) 3(6.52) 0.49
Unconsciousness, n (%) 18(19.4) 8(17.0) 10(21.7) 0.75
Limb paresis, n (%) 12(12.9) 7(14.9) 5(10.9) 0.79
Heart failure (NYHA 2 3), n (%) 32(34.4) 19(40.4) 13(28.3) 0.31
Septic shock, n (%) 8(8.6) 4(8.5) 4(8.7) >0.99
Biological findings
eGFR, mean (SD) 58.6(30.4) 60.2(30.3) 57.0(30.7) 0.61
HbAlc, median (IQR) 5.8(5.4-6.3) Xn =91 5.8(5.5-6.2) 5.9(5.3-6.4) 0.87
Lactate, median (IQR) 1.4(1.0-2.4) %n = 66 1.6(1.1-2.1) 1.3(1.0-2.4) 0.61
BNP, median (IQR) 309.2(156.7-598.6) n = 66 319.5(164.9-685.9) 297.8(154.1-585.7) 0.31

Abbreviations: P, p-value; IQR, interquartile range; IE, infective endocarditis; NYHA, New York Heart Association; eGFR, estimated glomerular filtration rate; SD, standard
deviation; HbAlc, hemoglobin Alc; BNP, brain natriuretic peptide; >, number of patients with available data.
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Table 2 Infection Characteristics of the Study participants

Patient Characteristics All Patients Intervention Control P
(n=93) Period (n = 47) Period (n = 46)

Heart valve affected with endocarditis

Native aortic valve, n (%) 41(44.1) 22(46.8) 19(41.3) 0.74
Native mitral valve, n (%) 63(67.7) 33(70.2) 30(65.2) 0.77
Native tricuspid valve, n (%) 6(6.5) 2(4.3) 4(8.7) 0.43
Prosthetic valve, n (%) 14(15.1) 8(17.0) 6(13.0) 0.8l
Perivalvular complications, n (%) 19(20.4) 7(14.9) 12(26.1) 0.28

Infected organs

Brain, n (%) 64(68.8) 35(74.5) 29(63.0) 033
Vertebra, n (%) 15(16.1) 11(23.4) 4(8.7) 0.09
Muscle, n (%) 99.7) 8(17.0) 12.17) 0.03
Kidney, n (%) 13(14.0) 9(19.1) 4(8.7) 023
Spleen, n (%) 24(25.8) 16(34.0) 8(17.4) 0.11
Lung, n (%) 4(4.3) 3(6.4) 12.2) 0.62
Aneurysm, n (%) 4(43) 3(6.4) 12.2) 0.62
Other organs, n (%) 6(6.5) 2(4.3) 4(87) 0.43

Suspected portal of entry

Oral, n (%) 31(33.3) 16(34.0) 15(32.6) >0.99
Skin, n (%) 14(15.1) 8(17.0) 6(13.0) 0.8l
Urinary tract, n (%) 3(3.2) 3(6.4) 0 0.24
Gastrointestinal tract, n (%) 3(3.2) 2(4.3) 1(2.2) >0.99
Unknown, n (%) 42(45.2) 18(38.3) 24(52.2) 0.26

Causative microorganisms

Streptococcus species, n (%) 41(44.1) 20(42.6) 21(45.7) 0.93
Staphylococcus aureus, n (%) 18(19.3) 11(23.4) 7(15.2) 0.46
Culture negative, n (%) 12(12.9) 5(10.6) 7(15.2) 0.73
Enterococcus faecalis, n (%) 10(10.8) 5(10.6) 5(10.9) > 0.99
Coagulase-negative staphylococci, n (%) 9(9.7) 4(8.5) 5(10.9) 0.74
Other, n (%) 33.2) 2(4.3) 1(2.2) >0.99

Abbreviation: P, p-value.

Perivalvular complications, including valve ring abscesses, were observed in 19 cases (20.4%). Acute cerebral embolism,
either asymptomatic or symptomatic, occurred in 64 patients (68.8%). Other complications, including abscesses and
infarctions, were identified in the vertebrae (16.1%), muscles (9.7%), kidneys (14.0%), and spleen (25.8%). Intracranial
infectious aneurysms were identified in 4 patients (4.3%). The most frequently identified causative microorganism was
Streptococcus species in 41 cases (44.1%), followed by Staphylococcus aureus in 18 cases (19.3%). When comparing the
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control and intervention periods, the intervention period showed a significantly higher proportion of patients with cancer
(4.4% vs 25.5%, P < 0.05) and a higher Charlson Comorbidity Index score (1.5 vs 2.0, P < 0.05). Additionally, the
incidences of muscle abscesses and pyogenic myositis were significantly higher in the intervention period (2.2% vs

17.0%, P = 0.03).

Outcomes

All-cause mortality within 90 days of admission was 15.2% in the control period and 17.0% in the intervention period, with
no statistically significant difference between the two groups (OR 1.14, 95% CI 0.38-3.46, P > 0.99) (Table 3). In-hospital
mortality was 19.6% and 12.8% in the control and intervention periods, respectively, although the difference was not
statistically significant (OR 0.60, 95% CI 0.20-1.85, P = 0.54). Unplanned cardiac surgery within 90 days of admission
occurred in 17.4% of patients in the control period and 2.1% in the intervention period, showing a significant decrease in the

intervention period (OR 0.10, 95% CI 0.01-0.86, P = 0.02). No significant difference was observed in the occurrence of new-

Table 3 Management and Outcome

pathogens within 90 days, n (%)

All Patients Intervention Control P OR (95% CI)
(n=193) Period (n = 47) Period (n = 46)
Cardiac surgery 76(81.7) 39(83.0) 37(80.4) 0.96 1.19 (0.41-3.40)
Time to Surgery, median days (IQR) | 6.5(1.0-23.5) Xn =76 | 6.0(1.0-20.5) %n = 39 | 7.0(2.0-27.0) Xn = 37 | 0.63
Total length of antibiotics 7.0(6.0-8.5) Xn =75 | 7.5(6.0-10.0) Xn = 38 | 6.0(6.0-8.0) Xn =37 | 0.02
treatment, median weeks (IQR)
Total length of antibiotics treatment | 6.0(6.0-7.8)Xn = 78 7.0(6.0-8.0) Xn = 4| 6.0(5.0-7.0) Xn =37 | 0.10
during hospitalization, median
weeks (IQR)
Change to oral antibiotics, n (%) 17(18.3) 12(25.5) 5(10.9) 0.12 2.81 (0.90-8.76)
Length of hospital stay, median days | 53.0(43.0-65.0) 51(45.0-63.5) 53.5(40.2-66.5) 0.92
(IQR)
Discharge destination
Home, n (%) 59(63.4) 31(66.0) 28(60.9) 0.77 1.25 (0.53-2.90)
Transfer to other hospital, n (%) 19(20.4) 10(21.3) 9(19.6) >0.99 I.11 (0.40-3.05)
Outcome
In-hospital mortality, n (%) 15(16.1) 6(12.8) 9(19.6) 0.54 0.60 (0.20-1.85)
Cardiac sequelae, n (%) 6(7.7) %n =78 3(7.3) %n = 4l 3(8.1) Xn =37 >0.99 | 0.89 (0.17-4.73)
Neurological sequelae, n (%) 17(21.8) Xn =78 10(24.4) %n = 4| 7(18.9) Xn = 37 0.76 1.38 (0.47—4.11)
All-cause mortality within 15(16.1) 8(17.0) 7(15.2) > 0.99 1.14 (0.38-3.46)
90 days, n (%)
Unplanned cardiac surgeries within | 9(9.7) 1(2.1) 8(17.4) 0.02 0.10 (0.01-0.86)
90 days, n (%)
New-onset embolic events within 5(5.4) 12.1) 4(8.7) 0.20 0.23 (0.02-2.12)
90 days, n (%)
Relapse of bacteremia caused by IE | 0 0 0 NA NA

Abbreviations: Cl, confidence interval; OR, odds ratio; P, p-value; IQR,

available data.

interquartile range; IE, infective endocarditis; NA, not applicable; >, number of patients with
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Table 4 Multivariable Analysis of All-Cause
Mortality Within 90 days

Variable OR (95% CI) P
Cardiac surgery 0.09 (0.02-0.36) 0.001
Septic shock 2.28 (0.38-12.83) | 0.35
NYHA = 3 6.91 (1.71-36.29) | 0.01
Intervention period | 0.94 (0.24-3.60) 0.92

Abbreviations: Cl, confidence interval; OR, odds ratio; P,
p-value; NYHA, New York Heart Association.

onset embolic events within 90 days of admission between the two periods (8.7% vs 2.1%, OR 0.23, 95% C1 0.02-2.12, P =
0.20). Relapse of bacteremia caused by the pathogen within 90 days of treatment initiation was not observed in either period.
In cases with intracranial infectious aneurysms complicated by subarachnoid hemorrhage and requiring cardiac surgery,
delayed surgery was selected, and treatment strategies did not differ between the two groups. Intracranial aneurysms were not
associated with in-hospital mortality in either group. Cardiac surgery was performed in 80.4% and 83.0% of patients during
the control and intervention periods, respectively, with no significant difference between the groups (OR 1.19, 95% CI
0.41-3.40, P = 0.96). Similarly, the time from admission to surgery did not differ significantly (7.0 days vs 6.0 days, P =
0.63). The duration of antibiotic therapy was significantly longer in the intervention period (6.0 weeks vs 7.5 weeks, P =
0.02), although the duration of inpatient antibiotic administration did not differ significantly (6.0 weeks vs 7.0 weeks, P =
0.10). The overall length of hospital stay was also comparable between the periods (53.5 days vs 51.0 days, P = 0.92).
Cardiac sequelae were observed in 8.1% of patients in the control period and 7.3% in the intervention period (OR 0.89, 95%
CI 0.17-4.73, P > 0.99), whereas neurological sequelac were seen in 18.9% and 24.4% of patients, respectively (OR 1.38,
95% CI 0.47-4.11, P = 0.76). Regarding discharge destination, 60.9% of patients in the control period and 66.0% in the
intervention period were discharged home (OR 1.25, 95% CI 0.53-2.90, P = 0.77). Transfers to other hospitals occurred in
19.6% and 21.3% of cases in the control and intervention periods, respectively (OR 1.11, 95% CI 0.40-3.05, P > 0.99), with
no significant differences between the groups. In the multivariable analysis, IE team intervention was not associated with all-
cause mortality within 90 days, even after adjusting for confounding factors (Table 4).

Discussion

This study demonstrated no significant difference in 90-day all-cause mortality among patients hospitalized with 1E
before and after the establishment of an IE team at a tertiary care facility. However, the intervention period was
associated with a significant reduction in the incidence of unplanned cardiac surgery and an increase in the duration
of antibiotic therapy.

To the best of our knowledge, no previous studies have investigated the impact of multidisciplinary team interven-
tions on mid-term mortality, particularly all-cause mortality within 90 days of admission. One study has reported that the
involvement of infectious disease specialists in IE management did not significantly alter 90-day mortality,*® which is
consistent with the findings of the present study. Previous studies have examined in-hospital mortality and mortality at 6
and 12 months before and after multidisciplinary team interventions. Reported in-hospital mortality rates after such
interventions range from 4% to 23%,>> 4749733 6_month mortality rates from 16% to 24%,*>*’ 1-year mortality rates
from 8% to 29%,>*3*%>3 and 3-year mortality rates of approximately 28%.>* Although some studies have demonstrated
reduced mortality associated with the implementation of IE teams, others have reported no significant changes. However,
meta-analyses suggest a general trend toward reduced mortality with multidisciplinary team interventions.>® In this study,
two possible explanations may account for the lack of differences in 90-day and in-hospital mortality before and after the
establishment of the IE team. First, even prior to the formation of the IE team, the departments that would later constitute
the team were already participating in the management of IE Although a formal protocol had not yet been established,
multidisciplinary collaboration was already practiced in the care of patients with IE. This may have minimized the

5750 https: International Journal of General Medicine 2025:18



Sakamoto et al

observable impact of team formalization. Establishing a more structured protocol, implementing rigorous management
for patients with suspected IE, involving intensivists and neurologists in the team, and holding weekly team meetings to
discuss clinical status may contribute to improved mortality outcomes.**>*"***° In addition, expanding IE team
activities to include public awareness campaigns and online collaboration with regional facilities could help reduce
mortality.® Second, differences in patient backgrounds may have influenced the results. After the establishment of the IE
team, a higher proportion of patients with cancer, higher Charlson Comorbidity Index scores, and more cases of muscle
abscesses were observed. IE in patients with cancer or a high comorbidity burden is associated with a poor prognosis.*>>
Moreover, secondary psoas abscesses have a reported mortality rate of 19%, which can increase to 100% if left
untreated.’® Factors related to patient background and complications may have contributed to the lack of significant
differences in mortality between the two periods.

A previous study showed that the incidence of unplanned cardiac surgery within 90 days significantly decreased with
the involvement of infectious disease specialists in IE management.*® In the present study, a significant reduction in the
number of unplanned cardiac surgeries was observed. This finding suggests that the implementation of an IE team may
reduce the need for unexpected cardiac surgeries, potentially leading to cost savings.”’ Additionally, in the IE team of the
present study, physicians from the general internal medicine department were deeply involved in the management of IE.
The results of this study suggest the importance of the role played by general internal medicine in the IE team.

The duration of antibiotic therapy was significantly longer after the establishment of the IE team. This may be
attributed to the higher proportion of patients with muscle abscesses and the trend toward more cases with vertebral
osteomyelitis during the intervention period. Pyomyositis and psoas abscesses typically require 4 to 6 weeks of antibiotic
treatment, and in cases with extensive or multiple lesions, or when drainage is insufficient, a longer duration of therapy
may be necessary.”®>° Antibiotic treatment for vertebral osteomyelitis typically lasts approximately six weeks; however,
in patients at a high risk of treatment failure, including those with Methicillin-Resistant Staphylococcus aureus infections
or extensive disease, prolonged antibiotic therapy may be required.®>®' These factors likely contributed to the extended
duration of therapy observed after team implementation.

Infectious aneurysms are an important complication of IE that can influence clinical decision-making.®* ®° In this study,
only four cases were identified, and all were managed without in-hospital mortality. Due to the limited number of cases, we
were unable to assess whether the implementation of the IE team improved the detection or management of aneurysms.

Previous studies have reported that infectious aneurysms occur in 2-9% of IE cases,®” %

and are less strongly associated
with short-term mortality compared to other complications such as systemic embolism or uncontrolled sepsis.”® Therefore,

while their detection remains clinically important, their overall impact on short-term outcomes may be limited.

Limitations

This study has several limitations. First, as this was a retrospective study, selection and information biases may have been
present owing to the single tertiary care facility setting and the potential incompleteness of medical records. Compared
with the nationwide data reported by Okamoto et al,'” the patients in this cohort were slightly younger and had a lower
prevalence of diabetes and history of IE In contrast, this cohort had a higher proportion of patients with malignancy,
higher Charlson Comorbidity Index scores, and a greater incidence of stroke. These differences in the baseline
characteristics and complications suggest that the generalizability of the findings may be limited. Second, due to the
observational nature of the study design, a causal relationship between the establishment of the IE team and the clinical
outcomes cannot be definitively established. Third, patients who were not registered with a diagnosis of IE in the DPC
system may not have been included in the study. Fourth, even before the IE team was formally established, multiple
departments were already involved in IE management through collaborative efforts, which may have limited the ability to
accurately evaluate the effectiveness of the team. Fifth, outcomes and follow-up data after discharge were collected from
electronic medical records. However, unreported complications could not be fully documented, and the follow-up status
was unknown for patients who transitioned to care at other facilities. In addition, we did not systematically collect
detailed data on infectious aneurysms, as their clinical significance in the overall management of IE has been considered
relatively low compared to other complications such as systemic embolism or uncontrolled sepsis in a prior study.”®
Future studies should evaluate their impact in more detail. Sixth, the sample size was small, and the statistical power may
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have been insufficient to detect differences in clinical outcomes owing to the small number of events. Further large-scale,
multicenter studies with longer follow-up periods are required to more accurately assess the effectiveness of multi-
disciplinary team interventions.

Conclusion

In this retrospective study conducted at a tertiary care facility in Japan, implementation of the IE team was not associated
with a reduction in 90-day all-cause or in-hospital mortality. However, the incidence of unplanned cardiac surgery within
90 days of admission significantly decreased in the intervention period. This finding suggests that multidisciplinary team-
based care may improve specific clinical outcomes. At the same time, the intervention period was also characterized by
a significantly longer duration of antibiotic therapy, which may have been influenced by a higher prevalence of
complications including muscle abscesses. Although infectious aneurysms were rare in our cohort, they remain an
important complication to be addressed in future studies. Further large-scale, multicenter studies are warranted to
evaluate the long-term benefits of IE team interventions.

Declaration of Generative Al and Al-Assisted Technologies in the Writing

Process

During the preparation of this work, the authors used ChatGPT (OpenAl) for the purpose of English language editing.
After using this tool, the authors reviewed and edited the content as needed and take full responsibility for the content of
the publication.

Acknowledgments
We would like to thank Editage (www.editage.com) for English language editing.

Funding
This study was supported by Research Support Award 2024 from the Dokkyo International Medical Education and
Research Foundation.

Disclosure
The authors report no conflicts of interest in this work.

References

1. Yang X, Chen H, Zhang D, Shen L, An G, Zhao S. Global magnitude and temporal trend of infective endocarditis, 1990-2019: results from the
Global Burden of Disease Study. Eur J Prevent Cardiol. 2022;29(8):1277-1286. doi:10.1093/eurjpc/zwab184

2. Mettler SK, Alhariri H, Okoli U, et al. Gender, Age, and Regional Disparities in the Incidence and Mortality Trends of Infective Endocarditis in the
United States Between 1990 and 2019. Am J Cardiol. 2023;203:128-135. doi:10.1016/j.amjcard.2023.07.018

3. Chen SJ, Liu CJ, Chao TF, et al. Dental scaling and risk reduction in infective endocarditis: a nationwide population-based case-control study. Can
J Cardiol. 2013;29(4):429-433. doi:10.1016/j.cjca.2012.04.018

4. Delgado V, Ajmone Marsan N, de Waha S, et al. ESC Guidelines for the management of endocarditis. Eur Heart J. 2023;44(39):3948—-4042.
doi:10.1093/eurheartj/ehad193

5. Wilson W, Taubert KA, Gewitz M, et al. Prevention of Infective Endocarditis. Circulation. 2007;116(15):1736-1754. doi:10.1161/
CIRCULATIONAHA.106.183095

6. Pericas JM, Llopis J, Athan E, et al. Prospective Cohort Study of Infective Endocarditis in People Who Inject Drugs. J Am College Cardiol.
2021;77(5):544-555. doi:10.1016/j.jacc.2020.11.062

7. Ostergaard L, Valeur N, Wang A, et al. Incidence of infective endocarditis in patients considered at moderate risk. Eur Heart J. 2018;40

(17):1355-1361. doi:10.1093/eurheartj/ehy629

. Nucifora G, Badano LP, Viale P, et al. Infective endocarditis in chronic haemodialysis patients: an increasing clinical challenge. Eur Heart J.

2007;28(19):2307-2312. doi:10.1093/eurheartj/ehm278

9. Wang A, Gaca JG, Chu VH. Management Considerations in Infective Endocarditis: a Review. JAMA. 2018;320(1):72-83. doi:10.1001/
jama.2018.7596

10. Pericas JM, Llopis J, Jiménez-Exposito MJ, et al. Infective Endocarditis in Patients on Chronic Hemodialysis. J Am College Cardiol. 2021;77
(13):1629-1640. doi:10.1016/j.jacc.2021.02.014

11. McKinsey DS, Ratts TE, Bisno AL. Underlying cardiac lesions in adults with infective endocarditis. The changing spectrum. Am J Med. 1987;82
(4):681-688. doi:10.1016/0002-9343(87)90001-5

o0

5752 https: International Journal of General Medicine 2025:18


http://www.editage.com
https://doi.org/10.1093/eurjpc/zwab184
https://doi.org/10.1016/j.amjcard.2023.07.018
https://doi.org/10.1016/j.cjca.2012.04.018
https://doi.org/10.1093/eurheartj/ehad193
https://doi.org/10.1161/CIRCULATIONAHA.106.183095
https://doi.org/10.1161/CIRCULATIONAHA.106.183095
https://doi.org/10.1016/j.jacc.2020.11.062
https://doi.org/10.1093/eurheartj/ehy629
https://doi.org/10.1093/eurheartj/ehm278
https://doi.org/10.1001/jama.2018.7596
https://doi.org/10.1001/jama.2018.7596
https://doi.org/10.1016/j.jacc.2021.02.014
https://doi.org/10.1016/0002-9343(87)90001-5

Sakamoto et al

12.

13.

14.

15.

16.

17.

18.

19.

20.

2

—_

22.
23.
24.
25.
26.
217.
28.

29.

30.

3

32.

33.

34.

35.
36.

37.

38.

39.

40.

4

—_

42.

43.

44,

Sadeghpour A, Maleki M, Movassaghi M, et al. Iranian Registry of Infective Endocarditis (IRIE): time to relook at the guideline, regarding to
regional differences. IJC Heart Vasculature. 2020;26:100433. doi:10.1016/j.ijcha.2019.100433

Michel PL, Acar J. Native cardiac disease predisposing to infective endocarditis. Eur Heart J. 1995;16(Suppl B):2—6. doi:10.1093/eurheartj/16.
suppl b.2

Toyoda N, Chikwe J, Itagaki S, Gelijns AC, Adams DH, Egorova NN. Trends in Infective Endocarditis in California and New York State,
1998-2013. JAMA. 2017;317(16):1652—1660. doi:10.1001/jama.2017.4287

Lassen H, Nielsen SL, Gill SUA, Johansen IS. The epidemiology of infective endocarditis with focus on non-device related right-sided infective
endocarditis: a retrospective register-based study in the region of Southern Denmark. Inter J Infect Dis. 2020;95:224-230. doi:10.1016/j.
1jid.2020.04.011

Sengupta SP, Prendergast B, Laroche C, et al. Socioeconomic variations determine the clinical presentation, aetiology, and outcome of infective
endocarditis: a prospective cohort study from the ESC-EORP EURO-ENDO (European Infective Endocarditis) registry. Eur Heart J Qual Care
Clin Outcomes. 2022;9(1):85-96. doi:10.1093/ehjqcco/qcac012

Okamoto H, Nishi T, Kamisaka K, et al. Trends in the Clinical Characteristics and Outcome of Infective Endocarditis: a Nationwide Study From
2016 to 2021. J Am Heart Assoc. 2025;14(1):e037188. doi:10.1161/JAHA.124.037188

Murdoch DR, Corey GR, Hoen B, et al. Clinical presentation, etiology, and outcome of infective endocarditis in the 21st century: the International
Collaboration on Endocarditis-Prospective Cohort Study. Arch Intern Med. 2009;169(5):463-473. doi:10.1001/archinternmed.2008.603

Habib G, Erba PA, Tung B, et al. Clinical presentation, aetiology and outcome of infective endocarditis. Results of the ESC-EORP EURO-ENDO
(European infective endocarditis) registry: a prospective cohort study. Eur Heart J. 2019;40(39):3222-3232. doi:10.1093/eurheartj/ehz620

Park LP, Chu VH, Peterson G, et al. Validated Risk Score for Predicting 6-Month Mortality in Infective Endocarditis. J Am Heart Assoc. 2016;5(4):
€003016. doi:10.1161/JAHA.115.003016

. Luciani N, Mossuto E, Ricci D, et al. Prosthetic valve endocarditis: predictors of early outcome of surgical therapy. A multicentric study. Eur

J Cardiothorac Surg. 2017;52(4):768—774. doi:10.1093/ejcts/ezx169

Lalani T, Chu VH, Park LP, et al. In-Hospital and 1-Year Mortality in Patients Undergoing Early Surgery for Prosthetic Valve Endocarditis. JAMA
Intern Med. 2013;173(16):1495-1504. doi:10.1001/jamainternmed.2013.8203

Moriyama N, Laakso T, Biancari F, et al. Prosthetic valve endocarditis after transcatheter or surgical aortic valve replacement with a bioprosthesis:
results from the FinnValve Registry. Eurolntervention. 2019;15(6):e500—e507. doi:10.4244/eij-d-19-00247

Revilla A, Loépez J, Sevilla T, et al. In-hospital prognosis of prosthetic valve endocarditis after urgent surgery. Rev Esp Cardiol. 2009;62
(12):1388-1394. doi:10.1016/s1885-5857(09)73533-9

Godfrey R, Curtis S, Schilling WH, James PR. Blood culture negative endocarditis in the modern era of 16S rRNA sequencing. Clin Med Lond.
2020;20(4):412-416. doi:10.7861/clinmed.2019-0342

Dahler R, Brugger SD, Frank M, et al. A retrospective analysis of blood culture-negative endocarditis at a tertiary care centre in Switzerland. Swiss
Med Wkly. 2022;152:40012. doi:10.57187/smw.2022.40016

McHugh J, Saleh OA. Updates in Culture-Negative Endocarditis. Pathogens. 2023;12(8):1027. doi:10.3390/pathogens12081027

Alpert JS, Klotz SA, Simon HB. Infective Endocarditis: an Update. Am J Med. 2025;138(4):589-590. doi:10.1016/j.amjmed.2024.06.007

Cahill TJ, Baddour LM, Habib G, et al. Challenges in Infective Endocarditis. J Am College Cardiol. 2017;69(51):325-344. doi:10.1016/].
jacc.2016.10.066

Caldonazo T, Hagel S, Doenst T, et al. Conservative Versus Surgical Therapy in Patients With Infective Endocarditis and Surgical Indication—
Meta-Analysis of Reconstructed Time-to-Event Data. J Am Heart Assoc. 2024;13(7):¢033404. doi:10.1161/JAHA.123.033404

. Baddour LM, Wilson WR, Bayer AS, et al. Infective Endocarditis in Adults: diagnosis, Antimicrobial Therapy, and Management of Complications.

Circulation. 2015;132(15):1435-1486. doi:10.1161/CIR.0000000000000296

Ruch Y, Mazzucotelli JP, Lefebvre F, et al. Impact of Setting up an “Endocarditis Team” on the Management of Infective Endocarditis. Open
Forum Infect Dis. 2019;6(9):0fz308. doi:10.1093/ofid/0fz308

Chirillo F, Scotton P, Rocco F, et al. Impact of a Multidisciplinary Management Strategy on the Outcome of Patients With Native Valve Infective
Endocarditis. A4m J Cardiol. 2013;112(8):1171-1176. doi:10.1016/j.amjcard.2013.05.060

Botelho-Nevers E, Thuny F, Casalta JP, et al. Dramatic Reduction in Infective Endocarditis—Related Mortality With a Management-Based
Approach. Archiv Intern Med. 2009;169(14):1290-1298. doi:10.1001/archinternmed.2009.192

Lau L, Baddour L, Fernandez Hidalgo N, et al. Infective endocarditis: it takes a team. Eur Heart J. 2025;2019:219. doi:10.1093/eurheartj/ehaf219
Cresti A, Baratta P, De Sensi F, Aloia E, Sposato B, Limbruno U. Clinical Features and Mortality Rate of Infective Endocarditis in Intensive Care
Unit: a Large-Scale Study and Literature Review. Anatol J Cardiol. 2024;28(1):44-54. doi:10.14744/AnatolJCardiol.2023.3463

Ahtela E, Oksi J, Porela P, Ekstrom T, Rautava P, Kyt6 V. Trends in occurrence and 30-day mortality of infective endocarditis in adults:
population-based registry study in Finland. BMJ Open. 2019;9(4):¢026811. doi:10.1136/bmjopen-2018-026811

Delahaye F, Ecochard R, De Gevigney G, et al. The long term prognosis of infective endocarditis. Eur Heart J. 1995;16(suppl_B):48-53.
doi:10.1093/eurheartj/16.suppl_B.48

Cresti A, Chiavarelli M, Scalese M, et al. Epidemiological and mortality trends in infective endocarditis, a 17-year population-based prospective
study. Cardiovasc Diagnosis Ther. 2016;7(1):27-35.

Inoue T, Inoue N. The Future Process of Japan’s Population Aging: a Cluster Analysis Using Small Area Population Projection Data. Population
Research Policy Review. 2024;43(4):58. doi:10.1007/s11113-024-09903-5

. Lyons AC, Grable JE, Joo S-H. A cross-country analysis of population aging and financial security. J Econ Ageing. 2018;12:96-117. doi:10.1016/].

je0a.2018.03.001

Mitsutake K, Shinya N, Seki M, et al. Clinical characteristics and analysis of prognostic factors in methicillin-resistant Staphylococcus aureus
endocarditis: a retrospective multicenter study in Japan. J Infect Chemother. 2024;30(12):1259-1265. doi:10.1016/j.jiac.2024.06.002

Yamashita S, Tago M, Tokushima M, et al. Status Quo of Diagnostic Procedures and Treatment of Inpatients with Infective Endocarditis at the
Department of General Medicine at a University Hospital in a Suburban City in Japan: a Single-Hospital-Based Retrospective Study. /nt J Gen
Med. 2020;13:547-557. doi:10.2147/ijgm.s264497

Yasuda S, Nakao K, Nishimura K, et al. The Current Status of Cardiovascular Medicine in Japan - Analysis of a Large Number of Health Records
From a Nationwide Claim-Based Database, JROAD-DPC. Circ J. 2016;80(11):2327-2335. doi:10.1253/circj.CJ-16-0196

International Journal of General Medicine 2025:18 heeps: 5753


https://doi.org/10.1016/j.ijcha.2019.100433
https://doi.org/10.1093/eurheartj/16.suppl_b.2
https://doi.org/10.1093/eurheartj/16.suppl_b.2
https://doi.org/10.1001/jama.2017.4287
https://doi.org/10.1016/j.ijid.2020.04.011
https://doi.org/10.1016/j.ijid.2020.04.011
https://doi.org/10.1093/ehjqcco/qcac012
https://doi.org/10.1161/JAHA.124.037188
https://doi.org/10.1001/archinternmed.2008.603
https://doi.org/10.1093/eurheartj/ehz620
https://doi.org/10.1161/JAHA.115.003016
https://doi.org/10.1093/ejcts/ezx169
https://doi.org/10.1001/jamainternmed.2013.8203
https://doi.org/10.4244/eij-d-19-00247
https://doi.org/10.1016/s1885-5857(09)73533-9
https://doi.org/10.7861/clinmed.2019-0342
https://doi.org/10.57187/smw.2022.40016
https://doi.org/10.3390/pathogens12081027
https://doi.org/10.1016/j.amjmed.2024.06.007
https://doi.org/10.1016/j.jacc.2016.10.066
https://doi.org/10.1016/j.jacc.2016.10.066
https://doi.org/10.1161/JAHA.123.033404
https://doi.org/10.1161/CIR.0000000000000296
https://doi.org/10.1093/ofid/ofz308
https://doi.org/10.1016/j.amjcard.2013.05.060
https://doi.org/10.1001/archinternmed.2009.192
https://doi.org/10.1093/eurheartj/ehaf219
https://doi.org/10.14744/AnatolJCardiol.2023.3463
https://doi.org/10.1136/bmjopen-2018-026811
https://doi.org/10.1093/eurheartj/16.suppl_B.48
https://doi.org/10.1007/s11113-024-09903-5
https://doi.org/10.1016/j.jeoa.2018.03.001
https://doi.org/10.1016/j.jeoa.2018.03.001
https://doi.org/10.1016/j.jiac.2024.06.002
https://doi.org/10.2147/ijgm.s264497
https://doi.org/10.1253/circj.CJ-16-0196

Sakamoto et al

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

58.
59.
60.

61

62.

63.

64.

65.

66.

67.

68.

69.

70.

Singer M, Deutschman CS, Seymour CW, et al. The Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA.
2016;315(8):801-810. doi:10.1001/jama.2016.0287

Tan C, Hansen MS, Cohen G, et al. Case conferences for infective endocarditis: a quality improvement initiative. PLoS One. 2018;13(10):
€0205528. doi:10.1371/journal.pone.0205528

Chirillo F, Scotton P, Rocco F, et al. Management strategies and outcome for prosthetic valve endocarditis. the Am J Cardiol. 2013;112(8):1177—
1181. doi:10.1016/j.amjcard.2013.05.059

Okura T, Iwata K, Koyama T, et al. Impact of Infectious Disease Consultation on Management and Outcomes of Infective Endocarditis. Ann Thorac
Surg. 2021;112(4):1228-1234. doi:10.1016/j.athoracsur.2020.09.044

Van Camp G, Beles M, Penicka M, et al. Importance of In-Hospital Prospective Registry and Infectious Endocarditis Heart Team to Monitor and
Improve Quality of Care in Patients with Infectious Endocarditis. J Clin Med. 2021;10(17):3832.

El-Dalati S, Cronin D, Riddell J, et al. The Clinical Impact of Implementation of a Multidisciplinary Endocarditis Team. Ann Thorac Surg.
2022;113(1):118-124. doi:10.1016/j.athoracsur.2021.02.027

Amit K, Jonathan B, Amanda F, et al. Inception of the ‘endocarditis team’ is associated with improved survival in patients with infective
endocarditis who are managed medically: findings from a before-and-after study. Open Heart. 2017;4(2):¢000699. doi:10.1136/openhrt-2017-
000699

Carrasco-Chinchilla F, Sanchez-Espin G, Ruiz-Morales J, et al. Influence of a Multidisciplinary Alert Strategy on Mortality Due to Left-sided
Infective Endocarditis. Revista Espariola de Cardiologia. 2014;67(5):380-386. doi:10.1016/j.rec.2013.09.010

Diab M, Franz M, Hagel S, et al. Impact of an In-Hospital Endocarditis Team and a State-Wide Endocarditis Network on Perioperative Outcomes.
J Clin Med. 2021;10(20):4734.

Roy A-S, Hagh-Doust H, Abdul Azim A, et al. Multidisciplinary Teams for the Management of Infective Endocarditis: a Systematic Review and
Meta-analysis. Open Forum Infect Diseases. 2023;10(9):444. doi:10.1093/ofid/ofad444

Kim K, Kim D, Lee S-E, et al. Infective Endocarditis in Cancer Patients—Causative Organisms, Predisposing Procedures, and Prognosis Differ
From Infective Endocarditis in Non-Cancer Patients —. Circ J. 2019;83(2):452-460. doi:10.1253/circj.CJ-18-0609

Mallick TH, Thoufeeq MH, Rajendran TP. Iliopsoas abscesses. Postgrad Med J. 2004;80(946):459-462. doi:10.1136/pgmj.2003.017665

Haider AH, Obirieze A, Velopulos CG, et al. Incremental Cost of Emergency Versus Elective Surgery. Ann Surg. 2015;262(2):260-266.
doi:10.1097/s1a.0000000000001080

Crum-Cianflone NF. Bacterial, fungal, parasitic, and viral myositis. Clin Microbiol Rev. 2008;21(51):473-494. doi:10.1128/cmr.00001-08

Small LN, Ross JJ. Tropical and Temperate Pyomyositis. Infect Dis Clin North Am. 2005;19(4):981-989. doi:10.1016/j.idc.2005.08.003

Bernard L, Dinh A, Ghout I, et al. Antibiotic treatment for 6 weeks versus 12 weeks in patients with pyogenic vertebral osteomyelitis: an
open-label, non-inferiority, randomised, controlled trial. Lancet. 2015;385(9971):875-882. doi:10.1016/s0140-6736(14)61233-2

. Berbari EF, Kanj SS, Kowalski TJ, et al. Infectious Diseases Society of America (IDSA) Clinical Practice Guidelines for the Diagnosis and

Treatment of Native Vertebral Osteomyelitis in Adults. Clin Infect Dis. 2015;61(6):e26—46. doi:10.1093/cid/civ482

Wilson WR, Bower TC, Creager MA, et al. Vascular Graft Infections, Mycotic Aneurysms, and Endovascular Infections: a Scientific Statement
From the American Heart Association. Circulation. 2016;134(20):e412—e460. doi:10.1161/CIR.0000000000000457

Alawieh AM, Dimisko L, Zohdy YM, et al. Outcomes of medical and surgical management in infectious intracranial aneurysms: a multicenter
cohort analysis. J Neurolnterventional Surg. 2025:23421. doi:10.1136/jnis-2025-023421.

Shi H, Parikh NS, Esenwa C, et al. Neurological Outcomes of Patients With Mycotic Aneurysms in Infective Endocarditis. Neurohospitalist.
2021;11(1):5-11. doi:10.1177/1941874420931233

Park W, Ahn JS, Park JC, Kwun BD, Lee DH. Treatment Strategy Based on Experience of Treating Intracranial Infectious Aneurysms. World
Neurosurg. 2017;97:351-359. doi:10.1016/j.wneu.2016.09.119

Alawieh A, Chaudry MI, Turner RD, Turk AS, Spiotta AM. Infectious intracranial aneurysms: a systematic review of epidemiology, management,
and outcomes. J Neurolnterventional Surg. 2018;10(7):713—721. doi:10.1136/neurintsurg-2017-013603

Monteleone PP, Shrestha NK, Jacob J, et al. Clinical utility of cerebral angiography in the preoperative assessment of endocarditis. Vascular
Medicine. 2014;19(6):500-506. doi:10.1177/1358863x14557152

Hui FK, Bain M, Obuchowski NA, et al. Mycotic aneurysm detection rates with cerebral angiography in patients with infective endocarditis.
J Neurolnterventional Surg. 2015;7(6):449-452. doi:10.1136/neurintsurg-2014-011124

Calderon-Parra J, Dominguez F, Gonzalez-Rico C, et al. Epidemiology and Risk Factors of Mycotic Aneurysm in Patients With Infective
Endocarditis and the Impact of its Rupture in Outcomes. Analysis of a National Prospective Cohort. Open Forum Infect Diseases. 2024;11
(3):121. doi:10.1093/ofid/ofac121

Al-Mogheer B, Ammar W, Bakoum S, Elarousy W, Rizk H. Predictors of inhospital mortality in patients with infective endocarditis. Egypt Heart J.
2013;65(3):159-162. doi:10.1016/j.ehj.2012.09.002

International Journal of General Medicine Dovepress
Taylor & Francis Group

Publish your work in this journal

The International Journal of General Medicine is an international, peer-reviewed open-access journal that focuses on general and internal
medicine, pathogenesis, epidemiology, diagnosis, monitoring and treatment protocols. The journal is characterized by the rapid reporting of
reviews, original research and clinical studies across all disease areas. The manuscript management system is completely online and includes a
very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from
published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-general-medicine-journal

. International Journal of General Medicine 2025:18
5754 Bl X in O )


https://doi.org/10.1001/jama.2016.0287
https://doi.org/10.1371/journal.pone.0205528
https://doi.org/10.1016/j.amjcard.2013.05.059
https://doi.org/10.1016/j.athoracsur.2020.09.044
https://doi.org/10.1016/j.athoracsur.2021.02.027
https://doi.org/10.1136/openhrt-2017-000699
https://doi.org/10.1136/openhrt-2017-000699
https://doi.org/10.1016/j.rec.2013.09.010
https://doi.org/10.1093/ofid/ofad444
https://doi.org/10.1253/circj.CJ-18-0609
https://doi.org/10.1136/pgmj.2003.017665
https://doi.org/10.1097/sla.0000000000001080
https://doi.org/10.1128/cmr.00001-08
https://doi.org/10.1016/j.idc.2005.08.003
https://doi.org/10.1016/s0140-6736(14)61233-2
https://doi.org/10.1093/cid/civ482
https://doi.org/10.1161/CIR.0000000000000457
https://doi.org/10.1136/jnis-2025-023421
https://doi.org/10.1177/1941874420931233
https://doi.org/10.1016/j.wneu.2016.09.119
https://doi.org/10.1136/neurintsurg-2017-013603
https://doi.org/10.1177/1358863x14557152
https://doi.org/10.1136/neurintsurg-2014-011124
https://doi.org/10.1093/ofid/ofae121
https://doi.org/10.1016/j.ehj.2012.09.002
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Material and Methods
	Ethical Considerations
	Study Design
	IE Team at the Dokkyo Medical University Hospital
	Diagnosis Procedure Combination (DPC)
	Participants
	Definition
	Data Collection and Outcomes
	Sample-Size Calculation
	Statistical Analysis

	Results
	Study Population and Baseline Characteristics
	Outcomes

	Discussion
	Limitations
	Conclusion
	Declaration of Generative AI and AI-Assisted Technologies in the Writing Process
	Acknowledgments
	Funding
	Disclosure

