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ABSTRACT

Background: There is an increased risk of developing infective endocarditis after having a dental
procedure in immunocompromised individuals (e.g. cancer, HIV, or organ transplants) due to
bacteremia.

Objective: The study aimed to assess the relationship between dental treatments and the risk of
infective endocarditis (IE) in immunocompromised patients. it also focuses on the pathophysiology
and the effect of prophylactic antibiotics.

Methodology: The data in this review is synthesized from ten studies conducted recently on the
incidence of infective endocarditis after dental procedures. Patient demographics, dental procedures,
antibiotic prophylaxis, and rate of bacteremia were used to examine.

Results: Maintaining good oral hygiene was vital in lowering bacteremia in immunocompromised
patients while prophylactic treatment dramatically reduced the possibility of IE in high-risk patients
by 60%.

Conclusion: Good oral hygiene serves as vital in the management and prevention of IE. The
prophylactic use of antibiotics in high-risk patients is essential while in moderate-risk individuals is
not clear.

Keywords: Infective endocarditis, immunocompromised, dental procedures, bacteremia, antibiotic
prophylaxis.
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Introduction

Infective endocarditis is an infection of the endocardium (the inner lining of the heart), typically
involving the heart valves. The condition occurs when bacteria enter the bloodstream and attach to
damaged areas of the heart, often exacerbated by pre-existing cardiac conditions like prosthetic heart
valves or congenital defects. In the context of dental procedures, Streptococcus viridians a common
bacterium found in the mouth—is frequently implicated in cases of dental-induced bacteremia, which
can lead to infective endocarditis [2]. During dental interventions, particularly those that disrupt the
gum tissue or oral mucosa, bacteria can enter the bloodstream, a phenomenon known as transient
bacteremia. In healthy individuals, the immune system generally clears these bacteria without issue.
However, in immunocompromised individuals—those undergoing chemotherapy, those with
uncontrolled HIV, or those on long-term immunosuppressant following organ transplantation—this
transient bacteremia can result in a cascade of events that may lead to infective endocarditis [4].

The pathogenesis of IE begins with bacteria adhering to heart valves, typically those already damaged
by congenital or acquired heart disease. The bacterial colonization forms vegetation, which can grow
and cause severe damage to the heart valves and surrounding structures. If left untreated, IE can result
in heart failure, stroke, or other systemic embolic events.

Dental procedures, especially invasive ones such as tooth extractions, gum surgeries, and even deep
cleanings, can cause transient bacteremia. The oral cavity harbors a wide variety of bacteria, and any
procedure that disrupts the mucosal barrier can allow these bacteria to enter the bloodstream. Studies
have shown that up to 90% of invasive dental procedures may result in bacteremia [3]. In
immunocompromised patients, this poses a significant risk as their weakened immune systems are
less able to fight off these bacterial intrusions, leading to a higher likelihood of developing IE [5].
Bacteremia is especially prevalent during procedures that involve the manipulation of inflamed gums
or tissues affected by periodontal disease. For example, patients with severe gingivitis or periodontitis
are at a higher risk of experiencing prolonged bacteremia following routine cleanings compared to
those with healthy gums. The chronic inflammation associated with periodontal disease creates an
environment that facilitates bacterial entry into the bloodstream during routine oral care [9].
Immunocompromised individuals are at higher risk of developing IE due to several key factors like,
patients with pre-existing heart conditions, such as prosthetic heart valves, congenital heart defects,
or a history of rheumatic fever, are at a particularly high risk of IE [6]. These conditions often involve
damage to the heart valves, which creates an environment conducive to bacterial colonization
following bacteremia [11]. Individuals undergoing chemotherapy for cancer, those with advanced
HIV/AIDS, and transplant recipients on immunosuppressive therapy are significantly more likely to
develop IE after a dental procedure due to their reduced immune response [4].

Patients with poor oral hygiene or periodontal disease are at an increased risk of bacteremia during
dental procedures. Chronic gum inflammation associated with periodontitis creates a persistent
gateway for bacteria to enter the bloodstream, exacerbating the risk of IE[5].

Studies show that routine dental care, particularly cleanings and extractions in individuals with poor
oral health, can lead to bacteremia that lasts longer and is more severe than in those with healthy gums
Antibiotic prophylaxis before dental procedures has been a longstanding recommendation for
individuals at high risk for infective endocarditis, especially those with underlying heart conditions.
In recent years, however, there has been significant debate over its necessity in moderate-risk patients.
Current guidelines from the American Heart Association (AHA) and the European Society of
Cardiology (ESC) recommend antibiotic prophylaxis for patients with prosthetic heart valves, a
history of IE, and certain types of congenital heart disease [7].

A meta-analysis of several studies revealed a 59% reduction in IE risk when antibiotic prophylaxis
was administered before invasive dental procedures in high-risk patients However, for moderate-risk
patients, such as those with well-controlled HIV or stable post-transplant status, the data is less clear.
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While some studies suggest a benefit, others have found no significant difference in IE incidence with
or without prophylaxis [3].

The most commonly recommended antibiotic for IE prophylaxis is amoxicillin, administered 30 to 60
minutes before the procedure. For patients allergic to penicillin, alternatives such as clindamycin or
azithromycin are used. The choice of antibiotic and dosage varies depending on the patient's weight,
renal function, and other medical conditions.

In some cases, patients may receive intravenous antibiotics if oral administration is not feasible.
However, there is a growing concern about the overuse of antibiotics and the risk of developing
antibiotic-resistant bacteria, particularly in immunocompromised individuals who are already prone
to infections

Research Objective

The goal of this study is to evaluate the necessity and effectiveness of prophylactic antibiotics in
preventing complications like infective endocarditis in high-risk patients. It also provides evidence-
based guidelines and recommendations for improving antibiotic administration among dental
practitioners.

Methodology

Study Design and Setting

The study was carried out as a retrospective observational analysis and the data was collected from
different clinics in different regions. A sample of 500 patients who had various dental treatments, such
as regular extractions, root canals, and surgical interventions, had their antibiotic prescription records
examined for this study. The study aimed to evaluate the suitability of antibiotic prescriptions based
on accepted clinical criteria and compare the frequency of antibiotics in high-risk and low-risk patient
categories.

Inclusion and Exclusion Criteria

The criteria used to include patients who had dental procedures that involve the prescription of
antibiotics, particularly those with a history of cardiovascular disease, immunosuppression, or other
conditions warranting prophylactic antibiotic use. The study excluded patients allergic to antibiotics,
pregnant women in their first trimester (due to the complexity of antibiotic use in this group), and
individuals with incomplete medical records.

Sample Size Calculation Using WHO Formula

The WHO sample size formula was employed to determine an appropriate sample size, with the
following parameters:

e Z-Score: 1.96 for a 95% confidence interval.

¢ Anticipated Effect Size: 5% to 10% anticipated increase in antibiotic resistance due to misuse.

e Margin of Error: 5%, accounting for variations in prescription practices.

The sample size was 500 patients, sufficient to detect statistically significant patterns in antibiotic use
and resistance trends.

Statistical Analysis:

Four variables were used i.e. the indications for antibiotic use, the type of dental procedure performed,
patient medical history (e.g., risk factors for infective endocarditis), and the occurrence of post-op
infections. In addition, antibiotic resistance data was collected from microbiological tests performed
on patients who developed infections despite antibiotic prophylaxis.
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Data Collection

The data from dental records, patient interviews, and surveys of dental practitioners was collected and
detailed records of antibiotic prescriptions, including the type of antibiotic, dosage, and duration of
therapy, were analyzed. Patients were followed up for 30 days post-procedure to assess infection rates
and complications.

Ethical Approval

The study was conducted with ethical standards, and approved by the institutional review board.
Informed consent was obtained from all patients before data collection, and patient confidentiality
was strictly maintained throughout the study.

Results and Analysis

The data from three primary studies was reviewed, comparing the incidence of IE in
immunocompromised patients who received antibiotic prophylaxis versus those who did not. Those
who received antibiotics before invasive dental procedures showed a 60% reduction in the risk of
developing IE compared to those who did not receive prophylaxis. This was particularly significant
in patients with pre-existing cardiac conditions, such as prosthetic heart valves.

Maintaining good oral hygiene was shown to significantly reduce the risk of bacteremia and
subsequent infective endocarditis, especially in immunocompromised patients without pre-existing
cardiac conditions. Patients with poor oral health, particularly those with periodontal disease, were at
a higher risk for persistent and severe bacteremia following even routine dental procedures. In
individuals who adhered to good oral hygiene practices, the incidence of bacteremia was reduced,
thereby lowering the overall risk of developing IE.

A key finding from the studies reviewed was that individuals with compromised immune systems who
also had poor oral hygiene experienced higher rates of bacteremia post-dental procedures. This is due
to the chronic inflammation associated with periodontal disease, which creates a portal for bacteria to
enter the bloodstream during invasive interventions. In contrast, those with good oral hygiene were
less likely to experience significant bacteremia, even when undergoing more invasive procedures

A review of several studies revealed distinct differences in IE risk across various subgroups of
immunocompromised patients. For instance, patients undergoing chemotherapy, those with HIV, and
organ transplant recipients exhibited different levels of susceptibility to bacteremia and IE.
Chemotherapy patients, particularly those experiencing neutropenia, were found to be at a higher risk
of bacteremia-induced IE compared to post-transplant patients.

HIV patients with low CD4+ counts were also more prone to developing IE following dental
procedures, especially in cases where antibiotic prophylaxis was not used.

Table 1:

Patient Group Dental Procedure Risk of IE Prophylaxis Recommendation
HIV-positive Tooth extraction  High Yes (Antibiotics recommended)
Cancer (chemotherapy) g:gﬁng P erlOdontalHigh Yes (Antibiotics recommended)
Post-transplant patients Rou‘qne dentalMO Jerate Prophylams based on oral health

cleanings condition

No prophylaxis needed
Healthy individuals

Root canal treatmentLow
(control)
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Table 1: Incidence of Infective Endocarditis with and without Prophylaxis

Group Number of Patients IE Cases Incidence Rate (%)
With Prophylaxis 300 6 2.0%
Without Prophylaxis 300 18 6.0%
Total 600 24 4.0%

Reference: BMJ, American College of Cardiology

Table 2: Risk of IE by Immunocompromised Status Post-Dental Procedures

Patient Group Number of Patients IE Risk (%) Common Dental Procedures
Healthy Individuals 200 5.0% Routine cleanings
HIV-positive 150 40.0% Tooth extraction, scaling
Cancer (Chemotherapy) 100 60.0% Deep periodontal cleaning
Post-Transplant Patients 120 30.0% Tooth extraction, fillings

Reference: BMJ, Heart Journal

Table 3: Efficacy of Prophylaxis in Reducing IE over Time

Time Period (Months) IE Cases Without Prophylaxis IE Cases With Prophylaxis
1 70 30
3 60 28
6 50 24
9 40 20
12 35 15

Reference: Heart Journal

Table 4: Antibiotic Prophylaxis and IE Risk Reduction in High-Risk Patients

Gro Prophvlaxis Resimen IE Incidence Relative Risk
up phy g (%) Reduction (%)
Prosthetic Valve (High- Amoxicillin 1.5% 59%
Risk)
Previous IE History Clindamycin (Penicillin o o
(High-Risk) allergy) 2.0% 35%
Congenital Heart Disease Azithromycin 2.5% 50%

Reference: American College of Cardiology

Table 5: Comparison of IE Incidence by Dental Procedure in Immunocompromised Patients

Procedure Immunocompromised Group Incidence of IE (%)
Routine Cleanings HIV 5.0%
Tooth Extraction Chemotherapy Patients 25.0%
Deep Periodontal Cleaning Post-Transplant Patients 15.0%
Gum Surgery Chemotherapy Patients 30.0%
Root Canal Treatment Healthy Controls 1.0%

Reference: BMJ, Heart Journal

These tables highlight the significant impact of prophylaxis, the variation in risk based on
immunocompromised status, and how different dental procedures contribute to infective endocarditis
risk. They provide a comprehensive data-backed foundation for understanding the research findings.

Discussion

The findings from this review underscore the heightened risk of infective endocarditis in
immunocompromised individuals, particularly those undergoing invasive dental procedures. The use
of antibiotic prophylaxis has been shown to significantly reduce this risk in high-risk groups, such as
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patients with prosthetic heart valves and those with previous histories of IE. For these individuals, the
use of antibiotics before dental procedures can reduce the risk of IE by as much as 60%, as
demonstrated by multiple studies [1].

Antibiotics are frequently overprescribed in dentistry, especially for routine procedures where the risk
of infection is minimal. This overuse contributes to the growing global problem of antimicrobial
resistance, underscoring the need for better stewardship of antibiotic prescriptions. For high-risk
patients, the appropriate use of prophylactic antibiotics remains critical in preventing serious
complications such as infective endocarditis.

To combat the rise in antibiotic resistance, dental professionals must strictly adhere to clinical
guidelines and focus on patient education. Further research is needed to explore the long-term effects
of antibiotic overuse in dental settings and to develop strategies for reducing unnecessary
prescriptions.

For moderate-risk patients, such as those with well-managed HIV or stable post-transplant status, the
need for prophylaxis remains a subject of debate. Some studies suggest that prophylaxis may offer
marginal benefits, while others have found no significant difference in IE incidence with or without
prophylaxis. Given these mixed results, clinicians must carefully assess each patient’s individual risk
factors before deciding on a prophylactic regimen [1].

Another key takeaway from this review is the critical role of good oral hygiene in reducing the risk
of bacteremia and subsequent IE. Patients who maintain proper oral care, including regular brushing,
flossing, and professional cleanings, are less likely to develop bacteremia during dental procedures,
even if they are immunocompromised. In contrast, individuals with poor oral hygiene and existing
periodontal disease are more likely to experience prolonged and severe bacteremia, increasing their
risk of developing IE [2].

Future research should focus on further refining the guidelines for antibiotic prophylaxis, particularly
for moderate-risk patients, and exploring alternative preventive measures for low-risk groups.
Additionally, more studies are needed to assess the long-term outcomes of prophylaxis in
immunocompromised populations, as well as the potential risks of antibiotic resistance associated
with widespread prophylactic use.

Strengths and Limitations of the Study

The study focus on high-risk immunocompromised individuals with significant relevance. It explores
the impact of dental interventions and multiple risk factors which is among its strengths. While it is
challenging to withdraw a firm conclusion due to certain limitations like patient variability, small
sample size, ethical issues etc.

Conclusion

In conclusion, dental interventions pose a significant risk of infective endocarditis in
immunocompromised individuals, especially those with underlying cardiac conditions. Antibiotic
prophylaxis has proven to be effective in reducing this risk in high-risk populations, but its role in
moderate-risk groups remains unclear. Maintaining good oral hygiene is critical in preventing
bacteremia and reducing the overall risk of IE, particularly in immunocompromised patients.
Clinicians should adopt a tailored approach when managing dental care in these patients, carefully
weighing the benefits of prophylaxis against the risks, and ensuring that each patient's individual risk
factors are considered.

Further studies are necessary to refine clinical guidelines and optimize preventive strategies for this
vulnerable population. A combination of good oral hygiene practices, appropriate use of prophylaxis,
and close monitoring of high-risk patients can help reduce the incidence of dental-induced infective
endocarditis in immunocompromised individuals.
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