Volume 7 Issue 1 @ January - February 2019 IJIRMPS | ISSN: 2349-7300

Oral Health as a Critical Factor in Nosocomial
Infection Control: An Interdisciplinary Approach

Ahmed R. Alotaibi!, Fatimah S. Alotaibi?, Faisal M. Alsonbul?,
Ahad N. Albulayhid*, Nada A. Alfaraj®, Manal A. Alonazi®, Alaa A. Alkhars’

Health Affairs at the Ministry of National Guard

Abstract

Hospital-acquired infections (HAIs) remain a significant challenge in healthcare, with dental plaque
emerging as a potential reservoir for nosocomial pathogens. This cross-sectional study investigated
the prevalence of pathogenic dental plaque and its association with HAIs in 200 patients (100 ICU and
100 general ward) at a tertiary hospital. Pathogens were isolated and analyzed for resistance patterns.
The results showed a higher prevalence of pathogenic plague in ICU patients (70%) compared to
general ward patients (45%), with Pseudomonas aeruginosa and Staphylococcus aureus as the
dominant pathogens. Antibiotic resistance was highest in Pseudomonas aeruginosa (40%). ICU
patients also exhibited a higher rate of nosocomial infections (55% vs. 25%). These findings
underscore the importance of integrating oral hygiene protocols into infection control practices to
mitigate HAISs.
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Introduction

Hospital-acquired infections (HAIS), or nosocomial infections, remain a global challenge, significantly
increasing patient morbidity, mortality, and healthcare costs (Klevens et al., 2007; Vincent et al., 2009).
These infections are often caused by opportunistic pathogens thriving in compromised host environments,
particularly in high-risk hospital units such as intensive care units (ICUs).

Dental plaque has emerged as a potential reservoir for these pathogens, especially in hospitalized patients
with poor oral hygiene or those undergoing mechanical ventilation. Studies have identified biofilm-
associated microorganisms, including Pseudomonas aeruginosa and Staphylococcus aureus, in dental
plaques of hospitalized patients, linking them to ventilator-associated pneumonia (Scannapieco, 2006; El-
Solh et al., 2003). The translocation of these pathogens from the oral cavity to the lower respiratory tract
poses a significant risk of secondary infections.

Despite advancements in infection control, oral health management remains underutilized in hospital
protocols aimed at reducing HAIs. Emerging evidence suggests that incorporating routine dental hygiene
practices into patient care may significantly reduce the microbial load associated with HAIs (Zuanazzi et al.,
2010). This study aims to investigate the role of dental plaque as a reservoir for nosocomial pathogens,
emphasizing the need for an interdisciplinary approach to infection prevention.
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Literature Review

Hospital-acquired infections (HAIS) are a significant burden on healthcare systems, with studies estimating
that they affect 5-10% of hospitalized patients in developed countries (Klevens et al., 2007). Among the
various sources of HAIs, dental plaque is emerging as a critical yet underexplored reservoir of pathogens.
Dental plaque, a biofilm composed of microbial communities embedded in a self-produced extracellular
matrix, provides a protected environment for the proliferation of both commensal and pathogenic
microorganisms (Scannapieco, 2006).

Dental Plaque as a Pathogen Reservoir

Several studies have linked the oral cavity, particularly dental plaque, to systemic infections in hospitalized
patients. Zuanazzi et al. (2010) demonstrated that dental plaque could harbor respiratory pathogens such as
Pseudomonas aeruginosa, Klebsiella pneumoniae, and Staphylococcus aureus. These pathogens, often
implicated in ventilator-associated pneumonia (VAP), are thought to translocate from the oral cavity to the
lower respiratory tract, especially in patients undergoing mechanical ventilation (EI-Solh et al., 2003). This
finding is supported by Fiske et al. (2004), who reported a higher prevalence of respiratory pathogens in the
oral cavities of intubated ICU patients compared to non-intubated patients.

Impact of Oral Hygiene on Nosocomial Infections

Maintaining oral hygiene in hospitalized patients has shown promising results in reducing the microbial load
associated with HAIs. For instance, Grap et al., (2003) reported a significant reduction in the incidence of
VAP following the implementation of routine oral care protocols, including chlorhexidine mouth rinses.
Similarly, Scannapieco et al. (2009) highlighted that mechanical debridement of dental plaque could reduce
colonization by respiratory pathogens, underscoring the importance of integrating oral hygiene practices into
patient care protocols.

Interdisciplinary Approaches to Infection Control

The role of dental professionals in hospital infection control is gaining recognition. Studies advocate for an
interdisciplinary approach involving dentists, nurses, and infection control specialists to develop and
implement effective oral care strategies. Garcia et al. (2009) emphasized that training nursing staff in basic
oral hygiene techniques could enhance patient outcomes and reduce the risk of HAIs. Despite these findings,
oral health management remains underprioritized in most hospital infection control programs, necessitating
further research and advocacy (Al Rababah et al., 2018).

Microbiological Evidence

Microbiological investigations have provided compelling evidence linking dental plaque to HAls.
Anaerobic and facultative anaerobic bacteria isolated from dental plaque, such as Porphyromonas gingivalis
and Fusobacterium nucleatum, have been associated with systemic infections, including endocarditis and
sepsis (Taylor et al., 2004). Additionally, molecular techniques have confirmed the genetic similarity
between respiratory pathogens in dental plague and those isolated from tracheal aspirates in VAP patients,
further supporting the oral-respiratory link (Tsan et al., 2010).
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Challenges and Gaps

While the relationship between dental plaque and HAIs is well-documented, challenges remain in
translating these findings into clinical practice. Barriers include a lack of standardized oral care protocols,
limited training of healthcare staff in oral health maintenance, and resistance to interdisciplinary
collaboration (Binkley et al., 2004). Furthermore, most studies focus on ICU patients, leaving gaps in
understanding the broader implications of oral health in general hospital populations.

The evidence underscores the significant role of dental plaque as a reservoir for nosocomial pathogens,
contributing to HAIs. Effective oral hygiene protocols and interdisciplinary care models are critical to
mitigating this risk. However, further research is needed to develop standardized guidelines and overcome
implementation barriers. Addressing these gaps could enhance infection control efforts and improve patient
outcomes in tertiary care settings.

Methodology
Study Design

This study employed a cross-sectional observational design to investigate the role of dental plaque as a
reservoir for nosocomial pathogens. It was conducted over a six-month period at a tertiary hospital, focusing
on patients admitted to intensive care units (ICUs) and general wards.

Study Population

The study included adult patients (aged 18 years or older) hospitalized for at least 48 hours. Patients with
pre-existing oral infections unrelated to hospitalization or those on prophylactic antibiotics prior to
admission were excluded. A total of 200 patients were enrolled, comprising 100 ICU patients and 100
general ward patients.

Ethical Considerations

Ethical approval was obtained from the hospital’s ethics committee, and written informed consent was
secured from all participants or their legal guardians. All procedures were conducted following the
Declaration of Helsinki's ethical guidelines.

Data Collection

1. Oral Examination:
o A dentist conducted an oral examination using sterile equipment to assess oral hygiene and
dental plaque accumulation, measured using the Plaque Index (Silness and Loe, 1964).
o Plaque samples were collected from the buccal surfaces of molars using sterile curettes.
2. Microbial Sampling and Identification:
o Plaque samples were immediately transferred to the hospital’s microbiology laboratory.
o Samples were cultured on blood agar, MacConkey agar, and Sabouraud agar for bacterial and
fungal isolation.
o Microbial identification was conducted using biochemical tests and automated systems, such
as VITEK® 2 (bioMérieux, USA).
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o Antibiotic susceptibility testing was performed using the Kirby-Bauer disc diffusion method.
3. Patient Clinical Data:
o Data on patient demographics, comorbidities, length of hospital stay, use of mechanical
ventilation, and antibiotic use were collected from medical records.
4. Nosocomial Infections:
o Evidence of nosocomial infections, including ventilator-associated pneumonia (VAP),
bloodstream infections, and urinary tract infections, was documented using CDC criteria.

Outcome Measures

The primary outcome was the prevalence of potential nosocomial pathogens in dental plague. Secondary
outcomes included:

1. The association between dental plaque pathogens and nosocomial infections.
2. Differences in microbial profiles between ICU and general ward patients.
3. Antibiotic resistance patterns in isolated microorganisms.

Data Analysis

« Data were analyzed using SPSS (version 25.0).

« Descriptive statistics (mean, median, and percentages) were used to summarize the characteristics of
the study population.

e The chi-square test was used to compare the prevalence of pathogens between ICU and ward
patients.

o Logistic regression analysis was conducted to identify factors associated with the presence of
nosocomial pathogens in dental plaque.

Results Validation

To ensure reliability, all laboratory procedures were conducted in duplicate. The study also incorporated
external quality controls for microbial identification and antibiotic susceptibility testing.

Limitations

e The cross-sectional design limited the ability to establish causation.
o Sampling was restricted to hospitalized patients at a single tertiary hospital, which may limit the
generalizability of findings.

Findings
Summary of Findings

The study analyzed 200 patients, split equally between ICU and general ward patients, to investigate the role
of dental plaque in harboring nosocomial pathogens. Key findings are summarized below:

Total Patients with Pathogenic||Nosocomial Infections||Most Common

Patient Group o - ients Plaque (%) Observed (%) Pathogen
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Patient Grou Total Patients with Pathogenic||Nosocomial Infections||Most Common
P Patients  ||Plaque (%0) Observed (%) Pathogen
ICU Patients 100 70% 55% Pseudomonas
aeruginosa
I W taphyl
Ger.1era ard 100 45% 250 Staphylococcus
Patients aureus

Interpretation: ICU patients had a higher prevalence of pathogenic dental plaque and nosocomial
infections compared to general ward patients. This suggests a stronger association between dental plaque
and nosocomial infections in critically ill patients.

Pathogen Prevalence in Dental Plaque

Pathogen ICU Patients (%0)|/General Ward Patients (%0)
Pseudomonas aeruginosa||35 20

Staphylococcus aureus  ||20 30

Klebsiella pneumoniae |10 10

Candida albicans 5 5

Interpretation:

o Pseudomonas aeruginosa was the dominant pathogen in ICU patients (35%), highlighting its
significant role in nosocomial infections in critically ill patients.

« Staphylococcus aureus was more prevalent in general ward patients (30%), possibly due to less
intensive infection control measures compared to ICU settings.

Antibiotic Resistance Patterns
Pathogen Resistant Strains (%)

Pseudomonas aeruginosa|40

Staphylococcus aureus |30

Klebsiella pneumoniae (|25
Candida albicans 10

Interpretation:

o Pseudomonas aeruginosa exhibited the highest antibiotic resistance (40%), which is concerning
given its prevalence in ICU patients.
« Candida albicans had the lowest resistance (10%), indicating fewer antifungal resistance issues.

Discussion

The findings of this study underscore the critical role of dental plaque as a reservoir for nosocomial
pathogens, particularly in hospitalized patients. The results revealed a significantly higher prevalence of
pathogenic dental plague and nosocomial infections in ICU patients compared to general ward patients. This
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section discusses the implications of these findings, their alignment with existing literature, and their
potential impact on clinical practice.

Dental Plaque as a Reservoir for Nosocomial Pathogens

The study found that 70% of ICU patients harbored nosocomial pathogens in their dental plaque, compared
to 45% of general ward patients. This disparity aligns with prior research suggesting that critically ill
patients are more prone to oral biofilm formation and microbial translocation due to immunosuppression,
prolonged hospital stays, and mechanical ventilation (Scannapieco, 2006). Pseudomonas aeruginosa, the
most common pathogen in ICU patients, is a well-documented cause of ventilator-associated pneumonia
(VAP) (EI-Solh et al., 2003). This reinforces the need for routine oral care in ICU settings to mitigate the
risk of pathogen translocation from the oral cavity to the respiratory tract.

Pathogen Distribution Across Patient Groups

The distribution of pathogens differed between ICU and general ward patients. Pseudomonas aeruginosa
was more prevalent in ICU patients (35%), while Staphylococcus aureus dominated in general ward patients
(30%). These findings suggest that ICU patients may be exposed to a different microbial environment,
possibly due to invasive procedures and broader antibiotic use. The similarity in the prevalence of Klebsiella
pneumoniae and Candida albicans across both groups indicates that these pathogens are likely ubiquitous in
hospital environments and not specific to ICU conditions.

Antibiotic Resistance Patterns

The high resistance rates observed in Pseudomonas aeruginosa (40%) and Staphylococcus aureus (30%) are
concerning. These results align with global trends of increasing antibiotic resistance in nosocomial
pathogens (Vincent et al., 2009). The relatively low resistance in Candida albicans (10%) offers a silver
lining, suggesting that antifungal agents remain effective for managing fungal infections. These findings
emphasize the urgency of implementing robust antibiotic stewardship programs and tailoring empirical
therapies based on local resistance patterns.

Implications for Infection Control

The study highlights the potential of oral health interventions in reducing nosocomial infections. Evidence
from prior research supports the integration of oral hygiene protocols, such as mechanical plaque removal
and the use of chlorhexidine mouth rinses, into routine patient care to reduce microbial load (Grap et al.,
2003). Training nursing staff in basic oral care procedures could bridge existing gaps in care delivery,
particularly in ICU settings where patients are often unable to perform self-care (Garcia et al., 2009).

Strengths and Limitations

This study provides valuable insights into the relationship between dental plague and nosocomial infections
in a tertiary hospital setting. However, several limitations warrant consideration. The cross-sectional design
restricts the ability to establish causation, and the study's focus on a single institution may limit the
generalizability of findings. Future research should employ longitudinal designs to evaluate the causal
relationship between oral hygiene interventions and nosocomial infection rates across diverse hospital
settings.
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Future Directions

1. Intervention Studies: Investigate the effectiveness of targeted oral care protocols in reducing
nosocomial infections.

2. Microbiome Analysis: Use molecular techniques to better understand the composition and dynamics
of oral biofilms in hospitalized patients.

3. Policy Integration: Advocate for the inclusion of oral health professionals in multidisciplinary care
teams in tertiary hospitals.

Conclusion

This study highlights the critical role of dental plaque as a reservoir for nosocomial pathogens and its
association with hospital-acquired infections, particularly in ICU patients. The findings underscore the need
for integrating routine oral hygiene practices into infection prevention strategies and tailoring interventions
to address antimicrobial resistance patterns. A collaborative approach involving dentists, nurses, and
infection control specialists could significantly improve patient outcomes and reduce the burden of HAIs in
tertiary care hospitals.
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