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Infective endocarditis (IE) remains associated with high in-hospital and
long-term mortality. The common pathogens in developing countries
are Staphylococcus aureus (32.0%), Viridans group streptococci (18.0%),
enterococci (11.0%), coagulase-negative staphylococci (11.0%), and
Streptococcus bovis (7.0%). The reported postoperative mortality rate
is approximately 10.9%. To date, no study of IE has been conducted
in the southern part of Northeastern Thailand.

To identify the most common pathogens causing IE, the clinical
characteristics of patients with IE, and the postoperative mortality rate
between 2013 and 2022 in the southern part of Northeastern Thailand.
This retrospective study analyzed patients diagnosed with IE in two
open-heart surgery centers, Sunpasitthiprasong Hospital and Buri Ram
Hospital, between 2013 and 2022.

A total of 484 patients with IE were included. The mean age was
51.1+16.2 years (range 18-91 years). Approximately two-thirds were male.
Surgery was performed in 153 patients (31.6%). Of these, the most heart
valves involved by IE were the mitral valve alone (46.9%), the aortic valve
(29.3%), the aortic and mitral valves (12.8%), and the tricuspid valve
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Conclusions

(6.0%). Bacterial pathogens were identified in 217 patients (44.8%),
with the most common pathogens were Viridans group streptococci
(26.7%), Staphylococcus aureus (16.1%), Streptococcus agalactiae (13.4%),
Streptococcus suis (11.1%), Enterococcus faecalis (10.1%), and
coagulase-negative staphylococci (6.09%). Of these, 93 patients (19.2%)
received antibiotics alone, 92 patients (19.0%) refused surgery, 68 patients
(14.1) died before surgery, 78 patients (16.1%) were referred to a tertiary
center, and 153 patients (31.6%) underwent surgery. The postoperative
survival rate was 90.2%.

Viridans group streptococci were the most frequently identified pathogens
in this cohort. The relatively high proportion of Streptococcus suis may
reflect regional zoonotic exposure patterns reported in Northeastern
Thailand. The postoperative survival rate was comparable to previously
reported international data. The factors that most affect postoperative
mortality were cardiogenic shock, severe infection, and multi-organ failure.
These findings were based on empirical data to improve the efficiency

of care for patients diagnosed with IE in Southern Northeastern Thailand.

Keywords

Background

Infective endocarditis (IE) is a rare
but life-threatening disease that can have
long-lasting consequences even among patients
who survive and recover. IE disproportionately
affects individuals with underlying heart disease
and is associated with increased healthcare
exposure, particularly in patients with
intravascular prostheses.”

The diagnosis of IE is based on clinical,
imaging, and laboratory criteria. The Duke
criteria, the mainstay of IE diagnosis, were
developed to facilitate diagnostic accuracy
and include positive blood cultures and the
evidence of valvular vegetations detected by

echocardiography””

Infective endocarditis, Endocarditis Southern Northeast Thailand.

Right-sided IE accounts for 5.0% to
10.0% of all IE cases. Compared with left-sided
IE, it is most commonly associated with
intravenous drug use (IVDU), intracardiac
devices, and central venous catheters, all of
which have become increasingly prevalent
over the past two decades.””

Endocarditis involving a native heart
valve is defined as native valve endocarditis
(NVE), and endocarditis of a prosthetic device
is termed prosthetic valve endocarditis (PVE).
The most common pathogens in developing
countries are Staphylococcus aureus (32.0%),
Viridans group streptococci (18.0%), enterococci
(11.0%), coagulase-negative staphylococci

(11.0%), and Streptococcus bovis (7.0%).”
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Streptococcus suis is a zoonotic pathogen
transmitted to humans through direct contact
with infected animals or consumption of
contaminated pork products. Although the
primary clinical manifestation of this pathogen
is meningitis, Streptococcus suis IE has
increasingly been recognized as a significant
clinical entity.”

In the Northern and Northeastern
regions of Thailand, certain dietary practices,
particular the consumption of raw pork,
have been associated with outbreak of
Streptococcus suis intakes.”

IE remains associated with high
in-hospital and long-term mortality. Previous
studies showed that an in-hospital postoperative
mortality rate was 10.9% and a 30-day
mortality was 15.0%.

However, data on IE in the southern

part of Northeastern Thailand remain limited.

Objective

To identify the most common
pathogens causing IE, describe the clinical
characteristics of patients with IE, and determine
the postoperative mortality rate in the Southern
Northeastern Thailand from January 2013 to
December 2022.

Methods
Study designs

This retrospective study analyzed
patients diagnosed with IE at two open-heart
surgery centers, Sunpasitthiprasong Hospital and
Buri Ram Hospital, between 2013 and 2022.
(Figure 1)

The study design was approved
by the Human Research Ethics Office at
Sunpasitthiprasong Hospital and Buri Ram
Hospital.

/

Inclusion criteria

.

- Patients age > = 18 years

- Diagnosis : Infective Endocarditis

- Confirm Diagnosis with Modified Duke Criteria
- Between 2013 and 2022

/

Y

E——

Exclusion criteria
- Patients age < 18 years

- No criteria diagnosis

Total 484 patients were enrolled

Figure 1 Study Design
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Results

A total of 484 patients were included
in the study. The mean age was 51.1+16.2 years.
(range; 18-91 years) and approximately
two-thirds were male. An average body mass
index was 21.9+5.5 kg/m’. About one-fifth of
patients had diabetes mellitus, and one-fourth
had hypertension. Native valve endocarditis
(NVE) was identified in 469 patients (96.9%),
whereas prosthetic valve endocarditis (PVE) was
present in 15 patients (3.1%). The most heart
valve involved by IE was mitral valve alone 227
patients (46.9%), followed by the aortic valve
alone 142 patients (29.3%), combined aortic
valve and mitral valve 62 patients (12.8%),
tricuspid valve alone 29 patients (6.0%),
combined mitral valve and tricuspid valve
11 patients (2.3%), combined aortic valve mitral
valve and tricuspid valve five patients (1.0%),
combined aortic valve and tricuspid valve
4 patients (0.8%), pulmonic valve alone two
patients (0.4%) and combined aortic valve and
pulmonic valve 2 patients (0.4%). Six patients
with a history of intravenous drug use had
right-sided IE. (Table 1)

Bacterial pathogens were identified
in 217 patients (44.8%), which the most common
pathogen were Viridans group streptococci
(58 patients, 26.7%), Staphylococcus aureus
(35 patients, 16.1%), Streptococcus agalactiae
(29 patients, 13.4%), Streptococcus suis
(

24 patients, 11.1%), Enterococcus faecalis

(22 patients,10.1%), coagulase-negative
staphylococci (13 patients, 6.0%), Streptococcus
bovis (9 patients, 4.2%), Streptococcus pyogenes
(5 patients, 2.3%). Other less common
pathogens included Streptococcus anginosus
(3 patients, 1.8%), Staphylococcus hominis
(2 patients, 0.9%), Staphylococcus epidermidis
(2 patients, 0.9%), Enterococcus spp.
(2 patients, 0.9%), Streptococcus pneumoniae
(2 patients, 0.9%), Streptococcus gordonii
(1 patient, 0.5%), Achromobacter xylosoxidans
(1 patient, 0.5%), Elizabethkingia meningoseptica
(1 patient, 0.5%), Salmonella Group B
(1 patient, 0.5%), Enterobacter cloacae
(1 patient, 0.5%), Erysipelothrix rhusiopathiae
(1 patient, 0.5%), Klebsiella spp. (1 patient, 0.5%),
Streptococcus adiacens (1 patient, 0.5%),
Neisseria gonorrhoeae (1 patient, 0.5%),
Streptococcus defective (1 patient, 0.5%),
Burkholderia cepacian (1 patient, 0.5%). (Table2)

Of these, 153 patients underwent
surgery (31.6%); including 80 elective, 25 urgent,
and 48 emergency procedure. The 30-day
postoperative survival rate was 90.2%. Sixty-eight
patients died before surgery (14.1%), 92 patients
refused surgery or treatment (19.0%), 93 patients
received antibiotics alone (19.2%), and 78
patients were referred to a tertiary center
(16.1%). (Table 3)
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Table 1 Baseline characteristics of patients with infective endocarditis (n=484)

Baseline characteristics Number (%) or mean+SD
Total n = 484
Age (years)+SD 51.1+16.2
Male 320 (66.1%)
Body mass index (kg/m2)£SD 21.9+5.5
Underlying disease
- Diabetes mellitus 106 (21.9%)
- Hypertension 118 (24.4%)
- Dyslipidemia 84 (17.4%)
- Chronic kidneys disease (> stage Ill) 31 (6.4%)
Intra-venous drug injection 6 (1.2%)
Clinical findings
Type of heart valve involved
- Native valve 469 (96.9%)
- Prosthetic valve 15 (3.1%)
Heart Valve involved by IE

- mitral valve alone 227 (46.9%)

- aortic valve alone 142 (29.3%)

- aortic and mitral valve 62 (12.8%)

- tricuspid valve alone 29 (6.0%)

- mitral and tricuspid valve 11 (2.3%)

- aortic, mitral, tricuspid valve 5 (1.0%)

- aortic and tricuspid valve 4 (0.8%)

- aortic and pulmonic valve 2 (0.4%)

- pulmonic valve alone 2(0.4%)

IE, infective endocarditis; n, number; SD, standard deviation

Table 2 Pathogens identified by blood culture in patients with Infective endocarditis (n=484)

Pathogens Number (%)
Staphylococcus aureus 35 (16.1%)
Staphylococcus hominis 2 (0.9%)
Staphylococcus epidermidis 2 (0.9%)
coagulase-negative staphylococci 13 (6.0%)
Enterococcus faecalis 22 (10.1%)
Enterococcus spp. 2 (0.9%)
Viridans group streptococci 58 (26.7%)
Streptococcus agalactiae 29 (13.4%)
Streptococcus suis 24 (11.1%)
Streptococcus bovis 9 (4.2%)
Streptococcus pyogenes 5(2.3%)
Streptococcus anginosus 3(1.4%)
Streptococcus pneumoniae 2 (0.9%)
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Table 2 Pathogens identified by blood culture in patients with Infective endocarditis (n=484) (continuos)

Pathogens Number (%)
Streptococcus gordonii 1(0.5%)
Streptococcus adiacens 1 (0.5%)
Streptococcus defectivus 1 (0.5%)
Enterobacter cloacae 1 (0.5%)
Klebsiella spp. 1 (0.5%)
Neisseria gonorrhoeae 1 (0.5%)
Burkholderia cepacia 1(0.5%)
Salmonella Group B 1 (0.5%)
Achromobacter xylosoxidans 1 (0.5%)
Elizabethkingia meningoseptica 1 (0.5%)
Erysipelothrix rhusiopathiae 1 (0.5%)

n, number

Table 3 Treatment of patients with infective endocarditis (n=484)

Treatment Number (%)
Patients go on surgery 153 (31.6%)
Patients refused surgery or treatment 92 (19.0%)
Patients received antibiotic alone 93 (19.2%)
Refer to tertiary center 78 (16.1%)

n, number
note: 68 patients die before surgery (14.1%)

Figure 2 Streptococcus suis infective endocarditis of the mitral valve
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Discussion
Based on the study population, most
patients resided in rural areas and were rice,
field crop, or horticulture farmers. Some areas
in the Southern Northeastern Thailand believe
that consuming raw pork will make them
healthy, so they can eat as much as they want.
Many patients were covered under the Universal
Coverage Scheme (UCS) for their initial medical
care, and had relatively low household incomes.
The most frequently identified pathogen
causing IE in Southern Northeastern Thailand
were Viridans group streptococci. This finding
may reflect underlying oral health conditions
and limited access to dental care in rural
population. The relatively high proportion of
Streptococcus suis may be associated with the
consumption of raw pork (Figure 2). In addition,
Enterococcus faecalis infection may reflect
sanitation-related factors. However, specific
exposure histories were not systematically
assessed in this study.
This study also found that right-side IE
accounted for 6.4% of all IE cases in this region.
The 30-day postoperative survival
rate was 90.2%, which compares favorably with
previous reported mortality rate (9.8% vs 15.0%).”
Factors associated with that most affect increase
postoperative mortality included cardiogenic

shock, severe infection, and multi-organ failure.

nsanwdeundsludirenizitoyidlhdnauindieluniansiussnideaniianauldvasuszmalng
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In-depth data on patients who received
antibiotics alone; echocardiogram evaluation
prior to treatment showed evidence of valvular
vegetations in most cases. Following completion
of antibiotic therapy, many patients demonstrated

normalization of valvular findings.

Conclusions

The most common pathogens causing
IE in Southern Northeastern Thailand were
Viridans group streptococci, followed by
Staphylococcus aureus, Streptococcus
agalactiae, Streptococcus suis, and Enterococcus
faecalis.

This study highlights the unique
microbiological profile of IE in Southern
Northeast Thailand and suggests that public
health strategies should focus on dental hygiene,
food safety education, and sanitation measures.

The postoperative survival rate was
favorable compared with previously reported
global data. Cardiogenic shock, severe infection,
and multi-organ failure were associated with
increased postoperative mortality.

These findings provide region-specific
data that may contribute to improving the
clinical management of patients with IE in

Southern Northeastern Thailand.
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