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Abstract

Nosocomial endocarditis, also known as healthcare-acquired endocarditis, is an infection of the
endocardium or heart valves that is acquired in a hospital. In patients with long hospital stays with or
without heart ailments, in patients undergoing invasive interventions, and those admitted to intensive
care units (ICUs), it is of significant concern. This review examines the primary aspects of nosocomial
endocarditis, concentrating on risk factors, prevalent microorganisms, and patient outcomes.
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INTRODUCTION

Nosocomial means an infection acquired by a patient during their hospital stay or after discharge
from the hospital. Nosocomial Endocarditis is a Healthcare-associated infection. Healthcare-
associated infections (HAIs) have a significant impact on patient safety and disease burden,
making them a serious global public health issue (1-5). The prevalence rate of HAI in hospitalized
patients is 10% in developing countries, and below 7% in developed countries, as reported by
the World Health Organization (WHO) (6). HAIs are defined as infections acquired by patients
after hospitalization for more than 2 days that were not present at the time of admission. HAIs
can occur during a hospital stay or after discharge. They also include the infections acquired by
health professionals during their work in hospitals (6). HAIs are coupled with a longer length of
hospitalization, increased risks of morbidity and mortality, and a greater financial burden. Their
risk is 2-20 times higher in developing countries as compared to developed countries (6-10).
Reports from the USA indicate that the annual cost ranges from US$28 to US$45 billion due to
HAIs from 1990 to 2002 (11). Additionally, HAIs lead to increased rates of antimicrobial
resistance (AMR), which complicates the treatment of infections (12,13).

Healthcare-associated infections (HAIs) are usually associated with increased cost of hospital stay,
morbidity, and mortality in patients. In the era of hospital value-based care, HAIs cause penalties
for hospitals. Less is reported on the incidence of occurrence and outcomes of HAIs among
hospitalized patients with common cardiovascular conditions. A study identified 159,021
hospitalizations with>1 HAI between 2008 and 2015. A national database was used in which
adults aged >18 years were hospitalized with five common cardiovascular conditions, including
heart failure (49.6%), acute myocardial infarction (20.4%), cardiogenic shock (18.6%), atrial
fibrillation or flutter (11.9%) and coronary artery bypass grafting (10.5%). They assessed the
temporal trends in length of stay (LOS), cost, incidence, and mortality associated with
Clostridium difficile infections (75.4%), catheter-associated urinary tract infections (15.1%),
ventilator-associated pneumonia (7.9%), and central line-associated bloodstream infection (3.1%).
On propensity matching, HAI remained associated with an over duration LOS (4.9 vs 9.6 days,
p <0.0001), total hospital bill charges ($79,227 vs $50,699, p <0.0001), and in-hospital deaths
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(13% vs 10.4%, p <0.0001) in comparison to patients who did not acquire any infection during
their hospital stay. The study concluded that patients with cardiovascular disease who acquired a
HAI had markedly higher LOS, costs, and mortality (14).

A rare but serious infection that can occur in hospitalized patients is nosocomial infective
endocarditis (NIE), a complication of nosocomial bacteremia (bacterial infection that occurs in a
hospital setting). Infective endocarditis (IE) is defined as an infection of the endocardial surfaces
of the heart, which bacteria, viruses, or fungi may cause.

Discussion on Hospital-Acquired Infective Endocarditis (HAIE)

1. It has become a growing healthcare problem

Hospital-acquired infective endocarditis (HAIE) is defined as endocarditis occurring 72 hours or
more after hospital admission. HAIE can manifest several weeks after a hospital-based invasive
procedure. A comparative study examined 87 episodes of endocarditis in patients with a history
of recent hospitalization. The incidence rate of endocarditis was found to be 27 cases per 100,000
person-years compared to 1.1 cases per 100,000 person-years in a population with no recent
hospitalizations in the 6 months after discharge. The study also noted a higher proportion of
typically hospital-acquired pathogens (26% vs. 0%; P = .001) and a lower proportion of viridans
streptococci (0% vs. 36%; P < .001) compared to community-acquired episodes. The study
concluded that hospital-acquired infective endocarditis is occurring more frequently within 6
months after hospital discharge and has become a rising healthcare problem (15).

2. Hospitalization per se carries with it a definite risk of infection

The increasing incidence of hospital-acquired infections has been reported in numerous medical
studies in recent years, pointing to the inherent risk of disease associated with hospital stays.
Postoperative staphylococcal wound infections and urinary tract infections caused by Gram-
negative microorganisms are frequently reported, but bacterial endocarditis as an outcome of
hospital-acquired infections has received less attention. One review found 85 cases of bacterial
endocarditis at a Veterans Administration Hospital. Over ten years, 17 veterans acquired
hospital-acquired infective endocarditis (HAIE), representing an unusually high incidence that
affected clinical outcomes and mortality rates (16).

3. Nosocomial infective endocarditis (NIE) is preventable

Nosocomial infective endocarditis (NIE) is of significant concern due to its high mortality rate as
a rare complication of nosocomial bacteremia. However, it is preventable in many cases. The
diagnosis of NIE is often missed because many patients admitted to the hospital have coexistent
infections. NIE can be prevented through the effective treatment of bacteremia in high-risk
patients, the identification of high-risk patients, and careful assessment of positive blood cultures.
Prophylactic antimicrobial therapy should be considered for specific invasive procedures in
hospitals (17).

4. Nosocomial endocarditis is predominantly due to Staphylococcus aureus

From January 1976 to December 1985, 22 patients discharged from a veterans' hospital and a
community hospital were diagnosed with nosocomial endocarditis. Of the 22 cases, 14 (63.6%)
occurred in patients aged 60 years or older. Culture reports indicated that Staphylococcus aureus
or coagulase-negative staphylococci (77.4%) and streptococci (13.6%) were the predominant
causes of nosocomial endocarditis. Intravascular devices were implicated in 10 cases (45.5%). The
mortality rate in patients aged over 60 years was 50%. Improved care of intravascular devices or
prophylaxis before procedures, such as proper sterilization of intravascular devices and the use of
prophylactic antimicrobials, could have potentially prevented these cases of nosocomial
endocarditis (18).

5. Nosocomial endocarditis is more pronounced in heart failure patients

One of the common causes of hospitalization in patients with heart failure (HF) is infection.
However, the impact of infection on long-term cardiovascular outcomes in HF patients has not
been widely studied. A research study compared major adverse cardiovascular events (MACE) in
HF patients with or without infection prior to hospitalization. The study, which involved 310,485
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patients with their first HF admissions from 2009 to 2015, found that those with readmissions
due to illness within one year after HF discharge had worse cardiovascular outcomes (19).

6. Nosocomial endocarditis has worse cardiovascular outcomes

A study conducted between 2009 and 2015 using the Taiwan National Health Insurance
Research Database analyzed patients with their first HF admissions. Patients readmitted due to
infection within one year after HF discharge had significantly worse outcomes. The infection
group had 86.19% of patients experiencing major adverse cardiovascular events (MACE),
compared to 63.63% of the control group. The study revealed that patients who experienced
infections after HF discharge had a higher risk of MACE (HR 1.760, 95% CI 1.714-1.807),
indicating that infections post-discharge are associated with worse cardiovascular outcomes (19-
30).

Risk Factors in the Development of Nosocomial Endocarditis

Several factors contribute to the development of healthcare-associated endocarditis, including:

o Invasive Interventions: Patients undergoing invasive procedures, such as those
involving intravascular catheters, are at an increased risk (31). Infected catheters are involved in
approximately two-thirds of nosocomial endocarditis cases (32).

. Healthcare-Associated Bloodstream Infections: Bloodstream infections acquired in
healthcare settings can lead to endocarditis (31).

. Underlying Conditions: Elderly patients with degenerative valve diseases are more
susceptible to nosocomial endocarditis (31).

. Prosthetic Valves and Devices: The presence of prosthetic valves and other implanted
devices increases the risk of infection (31, 33).

. Hemodialysis: Patients undergoing hemodialysis are at higher risk for healthcare-
associated endocarditis (31).

. Diabetes Mellitus: Diabetes is also identified as a risk factor for nosocomial
endocarditis (31).

. Immunosuppressive Therapy: Patients on immunosuppressive therapy are more prone
to these infections (31).

Common Microorganisms Associated with Nosocomial Endocarditis

The microorganisms responsible for nosocomial endocarditis often differ from those in
community-acquired cases. Common pathogens include:

o Staphylococcus aureus: This is a frequently identified microorganism in healthcare-
associated endocarditis (32, 34, 35).
o MRSA (Methicillin-resistant Staphylococcus aureus): The prevalence of MRSA is

notably higher in healthcare-associated infections compared to community-acquired infections

(34, 35).

. Enterococci: These are also more common in nosocomial endocarditis (32, 34).

o Staphylococcus coagulase-negative: These species are also observed in nosocomial cases
(34, 35).

o Fungi: Fungal infections are also a relevant consideration in this setting (32).

Patient Outcomes in Cases of Nosocomial Endocarditis
Nosocomial endocarditis presents significant challenges in diagnosis and management, often
leading to poorer outcomes. Factors impacting outcomes include:

. Delayed or Difficult Diagnosis: Nosocomial endocarditis can be challenging to
diagnose promptly (35).
. Increased In-Hospital Mortality: Studies indicate a higher in-hospital death rate among

patients with nosocomial endocarditis compared to those with community-acquired infections
(35).

Diagnostic and Therapeutic Strategies in Nosocomial Endocarditis

Early and accurate diagnosis is critical in managing nosocomial endocarditis. Key strategies
include:
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. Early Blood Cultures and Serology: Prompt collection of blood cultures is essential for
identifying the causative microorganism (3).

o PCR (Polymerase Chain Reaction): PCR can be a valuable tool for rapid pathogen
identification (33).

o Early Access to Echocardiography: Echocardiography is crucial for visualizing cardiac
structures and detecting vegetations or abscesses (33).

. Optimisation of a Surgical Approach: Identifying high-risk patients and considering the
need for surgical intervention is critical (33).

. Multidisciplinary Team Discussion: Each case should be discussed by a team of
specialists to determine the best course of action (33).

. Hemodialysis: End-stage renal disease patients on hemodialysis have an increased
incidence of endocarditis (33).

Summary

Hospitalization, as it is, carries with it a definite risk of infection. Healthcare-associated infections
(HAIs) are primarily caused by postoperative staphylococcal wound infections or post-
manipulative urinary tract infections resulting from Gram-negative microorganisms. Other main
risk factors include being over 60 years of age, the presence of indwelling urinary catheters and
central catheters, and invasive procedures such as intravenous infusion, tracheal cannula,
tracheotomy, arteriovenous cannula, deep vein catheterization, ventilator use, and mechanical
ventilation. Healthcare-related risk factors also include chemotherapy, hormone therapy,
hemodialysis, and immunosuppression. Chronic diseases, coma, diabetes mellitus, long-term bed
stay, prolonged antibiotic use, and hospitalizations longer than 15 days have been confirmed as
the primary risk factors for HAIs in hospitalized patients compared to those without HAIs in
various reports.

The interactions between these risk factors and HAIs show that elderly patients, who often
require longterm care, are more likely to have underlying diseases or comorbidities and are
frequently treated with immunosuppressive therapies, according to meta-analysis reports.
Therefore, preventive and control measures should be implemented to mitigate both the
economic burden on patients and the financial burden on hospitals resulting from HAIs.
Nosocomial endocarditis is a less common manifestation of hospital-acquired infection. The
unusually high incidence, clinical course, and subsequent mortality associated with nosocomial
endocarditis have recently gained significant attention. This review has some limitations. First,
the studies included were mostly publications from Chinese journals. Second, most of the
included studies were single-center studies. To obtain more robust findings, multicenter studies
are required. Third, publication bias in terms of adjusted odds ratios (ORs) for all potential risk
factors existed among the included studies, which could have been eliminated by controlling for
potential confounders.

CONCLUSION

Hospitalized patients are predisposed to healthcare-associated infections (HAIs) due to prolonged
hospitalization. The longer a patient stays in the hospital, the more susceptible they become to
acquiring infections. Therefore, patients with extended hospital stays should be placed under
close surveillance to minimize the risk of HAls. Health management systems should prioritize
ensuring safe and brief hospital stays for patients whenever possible. Implementing relevant, cost-
effective prevention and control strategies is essential. These strategies can form an evidence base
that provides valuable information to reduce the occurrence of HAIs.

Multicentric research is warranted to confirm additional risk factors and issues associated with
HAIs. Such studies will provide a broader understanding and further evidence to refine
prevention measures and improve patient outcomes.
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