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Abstract:

Introduction: Loss of periodontal attachment may be the outcome of periodontitis, a
host-mediated disease linked to microbial dysbiosis. Patients with renal insufficiency
often have this oral health issue. The main therapy for renal failure is hemodialysis (HD).
Given the rising incidence of periodontitis and renal failure, it is essential to comprehend
their relationships and consequences.

The purpose of this scoping review is to investigate the connection between HD and
periodontitis as well as the effects of periodontal health on clinical outcomes and oral
health quality of life in HD patients.

Method: Extension for Systemic and Meta-Analyses in Scoping Reviews (PRISMA-ScR).
Up to 2024, peer-reviewed English-language papers were found by searching Medline,
Embase, Scopus, and grey literature. Thematic analysis was used to summarize the data.
Findings: Of the 81 papers that were included, the majority were from Asia and Europe.
Among HD patients, the prevalence of periodontitis varied from 36.27% to 99.06%. The
results showed links between periodontitis and higher chances of comorbid conditions
such metabolic syndrome, cardiovascular disease (CVD), and other systemic diseases.
Conclusion: Patients on HD often develop periodontitis, which is linked to poor
systemic and dental health outcomes. The absence of longitudinal research to draw
conclusions about causality and the variability in case definitions are limitations of the
available data. The study suggests longitudinal research and established diagnostic
standards to guide integrated care strategies.
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1. INTRODUCTION

Reduced renal function in chronic kidney disease (CKD) may lead to end-stage renal
disease (ESRD) and renal replacement therapy [1]. Renal failure is rising globally, and
dialysis is the main therapy for long-term survival [2]. The majority of renal failure patients
(82%), utilize haemodialysis (HD) [3]. While HD prolongs life, it increases morbidity,
mortality, and reduces
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QoL relative to the general population [4, 5].

Chronic host-mediated inflammatory periodontitis with microbial dysbiosis may cause
periodontal attachment loss [6]. More than a billion individuals worldwide are affected by
this public health issue, especially older persons [7, 8]. Periodontitis may cause extensive
periodontal pockets, alveolar bone resorption, tooth mobility, and tooth loss, affecting
mastication, speech, and QoL [9]. Periodontitis is one of the most common disorders
globally, with documented global increases.

prevalence [10]. Interestingly, periodontitis is linked to cardiovascular disease (CVD),
diabetes, hypertension, and CKD [11].

A growing body of research shows that renal failing patients, especially those undergoing
HD, have a greater rate of periodontitis [12, 13]. Immune system suppression, prolonged
systemic inflammation, and oral pathophysiological alterations such salivary flow and
composition may cause this [14, 15].

Poor oral hygiene, limited meals, medication side effects, and malnutrition tend to
compromise HD patients' dental care [16-18]. Thus, this must be included in these
patients' clinical care. Furthermore, poor peri-odontal health may have non-oral effects.
Previous studies have shown that periodontitis microorganisms can spread into the
bloodstream and impair systemic markers of inflammation like C-reactive protein (CRP),
potentially causing CVDs and mortality in renal failure patients [19, 20]. Periodontitis may
potentially cause renal impairment and increase mortality in long-term HD patients [20].
These studies demonstrate that periodontal health directly affects clinical outcomes.
With an aging population, more people needing dialysis, and the high prevalence of
periodontitis in HD patients, it's important to understand the relationship between the two
to develop evidence-based recommendations to improve HD patients' clinical outcomes.
Despite an increasing body of literature linking periodontitis, renal failure, and dialysis, no
recent reviews have examined HD and periodontitis. Thus, this scoping study examined
the relationship between periodontitis and HD in ESRD patients. The specific objectives
were to (i) report the prevalence of periodontitis in HD patients, (ii) identify associated oral
and systemic complications, (iii) evaluate OHRQoL in HD patients with periodontitis, and
(iv) examine the impact of periodontal treatment on HD patients' clinical outcomes.

2. METHODS

1.1. Search Strategy. This scoping review followed the Joanna Briggs Institute (JBI) Scoping
Review Methodology and reported using PRISMA-ScR [21]. Med-line, Embase, and
Scopus were searched systematically for relevant English-language literature up to
December 2023. In addition to the database search, grey literature was searched. We picked
primary research on people, including interventional (e.g., clinical trials) and observational
(e.g., cohort and case-control studies). In-vitro, animal, review, and editorial research were
omitted. To cover the vast literature, no data constraints were used. MeSH terms and
keywords including periodontal disease, periodontitis, health, alveolar bone loss, dialysis,
HD, and renal dialysis were employed using wildcards and Boolean operators (Figure S1).
1.2. Selection Process. Duplicates were deleted from database-searched records in
EndNote. Two reviewers independently checked the titles and abstracts of the chosen
publications for research relevance. Reviewers independently read selected entire texts and
resolved differences with two more. were studies were patients with renal failure on HD
and those with periodontitis or peri-odontal characteristics. Patients not on HD, those on
HD without chronic renal failure, such as acute kidney damage, and those without
periodontal health markers were excluded. The PRISMA flowchart (Figure 1) shows search
and study selection outcomes.
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Data Extraction and Analysis (1.3). Four independent reviewers used Excel to extract data
from chosen papers. Name of first author, year of publication, place of origin, research
design, participant characteristics, renal and peri-odontal parameters are retrieved from
chosen papers. Differences were settled via conversation. Google Sheets generated article
summaries. Data was analyzed thematically and summarized into five categories.

2. RESULTS

Summary of Studies. This review comprised 81 papers from the article selection process
(Figure 1, Table S1). Figure 2A shows that Asia (29.6%) and Europe (23.5%) were studied
more than the Middle East (22.2%), South America (14.8%), North America (4.9%), Africa
(2.5%), and multi-region (2.5%). Cross-sectional (69%), case—control (13.6%), cohort
(11.1%), and clinical trials (6.2%) were the most prevalent research designs (Figure 2B).
The publication year analysis showed that most were published between 2013 and 2023,
with a concentration between 2017 and 2020 (Figure 3).

2.2. Periodontitis prevalence and severity. In HD patients, periodontitis prevalence ranges
from 36.27% to 99.06% (Table S2) [23—37]. Table S1 shows that these studies diagnosed
periodontitis using distinct case criteria. Different periodontal measures and classifications
may explain the large variance in prevalence reported. Patients' ages also affected
periodontitis prevalence. In one research, periodontitis was rare in 30—39-year-olds but
88.9% in 70-79-year-olds [38]. In another research, younger participants aged 16-19 had
lower Community Periodontal Index treatment needs (CPITN) scores compared to older
patients aged =45 [39].

Studies have shown that HD patients had more periodontal disease than healthy controls
in terms of probing pocket depth (PPD), attachment loss, gingival bleeding, bone loss, and
periodontal inflamed surface area [40—44]. A Chinese research found that HD patients had
2.5-fold more sextants with PPD 24 mm and fourfold more clinical attachment loss (CAL)
=6 mm compared to healthy controls [45]. Another Polish investigation found that HD
patients had more severe peri-dontis than the normal population [25].
Some investigations found no significant link between HD and periodontitis, with no
significant variations in periodontal measures between HD and non-HD ESRD patients
[46, 47]. Interestingly, numerous studies have shown a positive correlation between HD
duration and periodontitis severity [27, 48—51], whereas others have found contradicting
data [52-54].

Oral Complications (2.3). HD patients with periodontitis often have xerostomia, increased
plaque and calculus, and dental caries (Table S3) [55—60]. A large international, prospective
research indicated 40% of HD patients with moderate-to-severe periodontitis had high
DMFT scores, dental erosion, dry mouth, and oral discomfort [23]. Oral problems also
occurred.

Thrush, oral herpes, precancerous mucosal leukoplakia, and erythroplakia [42].
Additionally, salivary pH and red complex bacteria were raised, reducing salivary flow rates
[23, 61, 62]. In addition, HD patients exhibit greater amounts of pro-inflammatory
cytokines such TNF-o and I1.-8 in their gingival crevicular fluid (GCF) compared to healthy
controls [63]. These inflammatory cytokines were also positively correlated with clinical
periodontal measures in HD patients [63]. This review likewise found no significant
variations in inflaimmatory cytokine levels between HD-treated and non-treated CKD
patients [46]. Another research found that HD patients had more HSV-1 in saliva and GCF
than healthy individuals [42].

2.4. Comorbidities and Mortality. Periodontal health and other systemic health issues in
HD patients have been linked to unfavorable outcomes, including higher mortality (Table
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S4) [64—66]. Some studies have linked HD patients with moderate-to-severe periodontitis
to higher all-cause mortality, whereas others have not [67, 68]. A research found that HD
patients with moderate-to-severe periodontitis had 5.3 times the risk of CVD mortality
compared to those with mild or healthy periodontium [69]. Diabetics also have lower
periodontal health [70]. Additionally, HD patients with moderate-to-severe periodonti-tis
had a 2.736-fold greater incidence of metabolic syndrome than healthy controls [71, 72].
HD patients with periodontitis had higher CRP, IL-6, and 1L-8 levels, according to many
studies [46, 63, 73, 74].

HD patients with severe periodontitis had a 2.64 times higher risk of malnutrition and
inflammation.

MIA components [75] and lower serum albumin levels [76—78] than individuals without
significant pain. Poor nutritional status, measured by higher subjective global assessment
(SGA) ratings, was associated with increased mortality, with each one-unit increase
equating to a 62% greater risk of death [79]. A research on HD patients and sarcopenia
and periodonti-tis found no correlation [80].

2.5. Overall Health Quality of Life. Periodontitis may cause alveolar bone resorption, tooth
mobility, and tooth loss, affecting mastication, speech, and OHRQoL (Table S5) [9].
Studies show that HD patients have significant rates of edentulism and poor oral hygiene
[58]. HD patients also scored significantly worse on the Geriatric Oral Health Assessment
Index (GOHAI-1), typically scoring around 40 (25th percentile [81]). Multiple studies have
shown worse oral hygiene and decreased QoL in HD patients with severe periodontitis
[31, 32, 82]. HD individuals with periodontitis exhibited lower SF-36 health survey ratings
and higher probing depth (PD), gingival index (GI), and plaque index scores [26, 83, 84].
The Oral Health Impact Profile (OHIP-14) also showed poorer ratings for HD patients
than healthy controls [26]. Importantly, a research found that HD patients with
periodontitis prioritize systemic health above dental health [53]. Mental health issues
including sadness and anxiety are also common in this demographic [206].
2.6. Periodontal Treatment Effects. HD periodontal therapy reduces systemic
inflammation. Multiple studies have shown that periodontal treatment lowers serum CRP,
blood urea nitrogen, and serum albumin (Table S6) [77, 85-88]. A few studies have shown
no significant effect of periodontal therapy on mortality, albumin, or creatinine {89, 90].
Periodontal therapy also improved HD patients' estimated glomerular filtration rates
(eGFR) and decreased endothelial function marker asymmetric dimethylarginine (ADMA)
[91]. In addition, extensive periodontal care reduces the incidence of infectious illnesses
such acute and subacute infective endocarditis, pneumonia, and osteomyelitis in HD
patients [13]. Studies show that HD patients struggle to maintain dental health and manage
periodontitis [44, 92].

1.1. Search Strategy. This scoping review followed the Joanna Briggs Institute (JBI)
Scoping Review Methodology and reported using PRISMA-ScR [21]. Med-line, Embase,
and Scopus were searched systematically for relevant English-language literature up to
December 2023. In addition to the database search, grey literature was searched. We picked
primary research on people, including interventional (e.g., clinical trials) and observational
(e.g., cohort and case-control studies). In-vitro, animal, review, and editorial research were
omitted. To cover the vast literature, no data constraints were used. MeSH terms and
keywords including periodontal disease, periodontitis, health, alveolar bone loss, dialysis,
HD, and renal dialysis were employed using wildcards and Boolean operators (Figure S1).
1.2. Selection Process. Duplicates were deleted from database-searched records in
EndNote. Two reviewers independently checked the titles and abstracts of the chosen
publications for research relevance. Reviewers independently read selected entire texts and
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resolved differences with two more. were studies were patients with renal failure on HD
and those with periodontitis or peri-odontal characteristics. Patients not on HD, those on
HD without chronic renal failure, such as acute kidney damage, and those without
periodontal health markers were excluded. The PRISMA flowchart (Figure 1) shows search
and study selection outcomes.

Data Extraction and Analysis (1.3). Four independent reviewers used Excel to extract data
from chosen papers. Name of first author, year of publication, place of origin, research
design, participant characteristics, renal and peri-odontal parameters are retrieved from
chosen papers. Differences were settled via conversation. Google Sheets generated article

summaries. Data was analyzed thematically and summarized into five categories.
2. Results

2.1. Summary of Studies. This review comprised 81 papers from the article selection
process (Figure 1, Table S1). Figure 2A shows that Asia (29.6%) and Europe (23.5%) were
studied more than the Middle East (22.2%), South America (14.8%), North America
(4.9%), Africa (2.5%), and multi-region (2.5%). Cross-sectional (69%), case—control
(13.6%), cohort (11.1%), and clinical trials (6.2%) were the most prevalent research designs
(Figure 2B).
The publication year analysis showed that most were published between 2013 and 2023,
with a concentration between 2017 and 2020 (Figure 3).
2.2. Periodontitis prevalence and severity. In HD patients, periodontitis prevalence ranges
from 36.27% to 99.06% (Table S2) [23—37]. Table S1 shows that these studies diagnosed
periodontitis using distinct case criteria. Different periodontal measures and classifications
may explain the large variance in prevalence reported. Patients' ages also affected
periodontitis prevalence. In one research, periodontitis was rare in 30—39-year-olds but
88.9% in 70-79-year-olds [38]. In another research, younger participants aged 16-19 had
lower Community Periodontal Index treatment needs (CPITN) scores compared to older
patients aged >45 [39].
Studies have shown that HD patients had more periodontal disease than healthy controls
in terms of probing pocket depth (PPD), attachment loss, gingival bleeding, bone loss, and
periodontal inflamed surface area [40—44]. A Chinese research found that HD patients had
2.5-fold more sextants with PPD 24 mm and fourfold more clinical attachment loss (CAL)
=6 mm compared to healthy controls [45]. Another Polish investigation found that HD
patients had more severe peri-dontis than the normal population [25].
Some investigations found no significant link between HD and periodontitis, with no
significant variations in periodontal measures between HD and non-HD ESRD patients
[46, 47]. Interestingly, numerous studies have shown a positive correlation between HD
duration and periodontitis severity [27, 48—51], whereas others have found contradicting
data [52-54].
Oral Complications (2.3). HD patients with periodontitis often have xerostomia, increased
plaque and calculus, and dental caries (Table S3) [55—60]. A large international, prospective
research indicated 40% of HD patients with moderate-to-severe periodontitis had high
DMFT scores, dental erosion, dry mouth, and oral discomfort [23]. Oral problems also
occurred.

Thrush, oral herpes, precancerous mucosal leukoplakia, and erythroplakia [42].
Additionally, salivary pH and red complex bacteria were raised, reducing salivary flow rates
[23, 61, 62]. In addition, HD patients exhibit greater amounts of pro-inflammatory
cytokines such TNF-o and IL-8 in their gingival crevicular fluid (GCF) compared to healthy
controls [63]. These inflaimmatory cytokines were also positively correlated with clinical
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periodontal measures in HD patients [63]. This review likewise found no significant
variations in inflaimmatory cytokine levels between HD-treated and non-treated CKD
patients [46]. Another research found that HD patients had more HSV-1 in saliva and GCF
than healthy individuals [42].
2.4. Comorbidities and Mortality. Periodontal health and other systemic health issues in
HD patients have been linked to unfavorable outcomes, including higher mortality (Table
S4) [64-66]. Some studies have linked HD patients with moderate-to-severe periodontitis
to higher all-cause mortality, whereas others have not [67, 68]. A research found that HD
patients with moderate-to-severe periodontitis had 5.3 times the risk of CVD mortality
compared to those with mild or healthy periodontium [69]. Diabetics also have lower
periodontal health [70]. Additionally, HD patients with moderate-to-severe periodonti-tis
had a 2.736-fold greater incidence of metabolic syndrome than healthy controls [71, 72].
HD patients with periodontitis had higher CRP, IL-6, and IL.-8 levels, according to many
studies [406, 63, 73, 74].
HD patients with severe periodontitis had a 2.64 times higher risk of malnutrition and
inflammation.

MIA components [75] and lower serum albumin levels [76—78] than individuals without
significant pain. Poor nutritional status, measured by higher subjective global assessment
(SGA) ratings, was associated with increased mortality, with each one-unit increase
equating to a 62% greater risk of death [79]. A research on HD patients and sarcopenia
and periodonti-tis found no correlation [80].
2.5. Overall Health Quality of Life. Periodontitis may cause alveolar bone resorption, tooth
mobility, and tooth loss, affecting mastication, speech, and OHRQoL (Table S5) [9].
Studies show that HD patients have significant rates of edentulism and poor oral hygiene
[58]. HD patients also scored significantly worse on the Geriatric Oral Health Assessment
Index (GOHAI-1), typically scoring around 40 (25th percentile [81]). Multiple studies have
shown worse oral hygiene and decreased QoL in HD patients with severe periodontitis
[31, 32, 82]. HD individuals with periodontitis exhibited lower SF-36 health survey ratings
and higher probing depth (PD), gingival index (GI), and plaque index scores [26, 83, 84].
The Oral Health Impact Profile (OHIP-14) also showed poorer ratings for HD patients
than healthy controls [26]. Importantly, a research found that HD patients with
periodontitis prioritize systemic health above dental health [53]. Mental health issues
including sadness and anxiety are also common in this demographic [26].
2.6. Periodontal Treatment Effects. HD periodontal therapy reduces systemic
inflammation. Multiple studies have shown that periodontal treatment lowers serum CRP,
blood urea nitrogen, and serum albumin (Table S6) [77, 85-88]. A few studies have shown
no significant effect of periodontal therapy on mortality, albumin, or creatinine [89, 90].
Periodontal therapy also improved HD patients' estimated glomerular filtration rates
(eGFR) and decreased endothelial function marker asymmetric dimethylarginine (ADMA)
[91]. In addition, extensive periodontal care reduces the incidence of infectious illnesses
such acute and subacute infective endocarditis, pneumonia, and osteomyelitis in HD
patients [13]. Studies show that HD patients struggle to maintain dental health and manage
periodontitis [44, 92].
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1.1. Search Strategy. This scoping review followed the Joanna Briggs Institute (JBI)
Scoping Review Methodology and reported using PRISMA-ScR [21]. Med-line, Embase,
and Scopus were searched systematically for relevant English-language literature up to
December 2023. In addition to the database search, grey literature was searched. We
picked primary research on people, including interventional (e.g., clinical trials) and
observational (e.g., cohort and case-control studies). In-vitro, animal, review, and editorial
research were omitted. To cover the vast literature, no data constraints were used. MeSH
terms and keywords including periodontal disease, periodontitis, health, alveolar bone
loss, dialysis, HD, and renal dialysis were employed using wildcards and Boolean
operators (Figure S1).

1.2. Selection Process. Duplicates were deleted from database-searched records in
EndNote. Two reviewers independently checked the titles and abstracts of the chosen
publications for research relevance. Reviewers independently read selected entire texts
and resolved differences with two more. were studies were patients with renal failure on
HD and those with periodontitis or peri-odontal characteristics. Patients not on HD,
those on HD without chronic renal failure, such as acute kidney damage, and those
without periodontal health markers were excluded. The PRISMA flowchart (Figure 1)
shows search and study selection outcomes.

Data Extraction and Analysis (1.3). Four independent reviewers used Excel to extract
data from chosen papers. Name of first author, year of publication, place of origin,
research design, participant characteristics, renal and peri-odontal parameters are
retrieved from chosen papers. Differences were settled via conversation. Google Sheets
generated article summaries. Data was analyzed thematically and summarized into five
categories.

2. RESULTS

2.1. Summary of Studies. This review comprised 81 papers from the article selection
process (Figure 1, Table S1). Figure 2A shows that Asia (29.6%) and Europe (23.5%)
were studied more than the Middle East (22.2%), South America (14.8%), North America
(4.9%), Africa (2.5%), and multi-region (2.5%). Cross-sectional (69%), case—control
(13.6%), cohort (11.1%), and clinical trials (6.2%) were the most prevalent research
designs (Figure 2B).

The publication year analysis showed that most were published between 2013 and 2023,
with a concentration between 2017 and 2020 (Figure 3).

2.2. Periodontitis prevalence and severity. In HD patients, periodontitis prevalence ranges
trom 36.27% to 99.06% (Table S2) [23—37]. Table S1 shows that these studies diagnosed
periodontitis using distinct case criteria. Different periodontal measures and
classifications may explain the large variance in prevalence reported. Patients' ages also
affected periodontitis prevalence. In one research, periodontitis was rare in 30—39-year-
olds but 88.9% in 70—79-year-olds [38]. In another research, younger participants aged
16-19 had lower Community Periodontal Index treatment needs (CPITN) scores
compared to older patients aged =45 [39].

Studies have shown that HD patients had more periodontal disease than healthy controls
in terms of probing pocket depth (PPD), attachment loss, gingival bleeding, bone loss,
and periodontal inflamed surface area [40—44]. A Chinese research found that HD
patients had 2.5-fold more sextants with PPD 24 mm and fourfold more clinical
attachment loss (CAL) =26 mm compared to healthy controls [45]. Another Polish
investigation found that HD patients had more severe peri-dontis than the normal
population [25].
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Some investigations found no significant link between HD and periodontitis, with no
significant variations in periodontal measures between HD and non-HD ESRD patients
[46, 47]. Interestingly, numerous studies have shown a positive correlation between HD
duration and periodontitis severity [27, 48—51], whereas others have found contradicting
data [52-54].

Oral Complications (2.3). HD patients with periodontitis often have xerostomia,
increased plaque and calculus, and dental caries (Table S3) [55—60]. A large international,
prospective research indicated 40% of HD patients with moderate-to-severe periodontitis
had high DMFT scores, dental erosion, dry mouth, and oral discomfort [23]. Oral
problems also occurred.

Thrush, oral herpes, precancerous mucosal leukoplakia, and erythroplakia [42].
Additionally, salivary pH and red complex bacteria were raised, reducing salivary flow
rates [23, 61, 62]. In addition, HD patients exhibit greater amounts of pro-inflammatory
cytokines such TNF-a and IL-8 in their gingival crevicular fluid (GCF) compared to
healthy controls [63]. These inflammatory cytokines were also positively correlated with
clinical periodontal measures in HD patients [63]. This review likewise found no
significant variations in inflammatory cytokine levels between HD-treated and non-
treated CKD patients [46]. Another research found that HD patients had more HSV-1 in
saliva and GCF than healthy individuals [42].

2.4. Comorbidities and Mortality. Periodontal health and other systemic health issues in
HD patients have been linked to unfavorable outcomes, including higher mortality (Table
S4) [64-66]. Some studies have linked HD patients with moderate-to-severe periodontitis
to higher all-cause mortality, whereas others have not [67, 68]. A research found that HD
patients with moderate-to-severe periodontitis had 5.3 times the risk of CVD mortality
compared to those with mild or healthy periodontium [69]. Diabetics also have lower
periodontal health [70]. Additionally, HD patients with moderate-to-severe periodonti-tis
had a 2.736-fold greater incidence of metabolic syndrome than healthy controls [71, 72].
HD patients with periodontitis had higher CRP, IL-6, and IL-8 levels, according to many
studies [406, 63, 73, 74]. HD patients with severe periodontitis had a 2.64 times higher risk
of malnutrition and inflammation.

MIA components [75] and lower serum albumin levels [76—78] than individuals without
significant pain. Poor nutritional status, measured by higher subjective global assessment
(SGA) ratings, was associated with increased mortality, with each one-unit increase
equating to a 62% greater risk of death [79]. A research on HD patients and sarcopenia
and periodonti-tis found no correlation [80].

1.2, 2.5. Overall Health Quality of Life. Periodontitis may cause alveolar bone
resorption, tooth mobility, and tooth loss, affecting mastication, speech, and OHRQoL
(Table S5) [9]. Studies show that HD patients have significant rates of edentulism and
poor oral hygiene [58]. HD patients also scored significantly worse on the Geriatric Oral
Health Assessment Index (GOHAI-1), typically scoring around 40 (25th percentile [81]).
Multiple studies have shown worse oral hygiene and decreased QoL in HD patients with
severe periodontitis [31, 32, 82]. HD individuals with periodontitis exhibited lower SF-36
health survey ratings and higher probing depth (PD), gingival index (GI), and plaque
index scores [26, 83, 84|. The Oral Health Impact Profile (OHIP-14) also showed poorer
ratings for HD patients than healthy controls [26]. Importantly, a research found that HD
patients with periodontitis prioritize systemic health above dental health [53]. Mental
health issues including sadness and anxiety are also common in this demographic [26].
2.6. Periodontal Treatment Effects. HD periodontal therapy reduces systemic
inflammation. Multiple studies have shown that periodontal treatment lowers serum CRP,
blood urea nitrogen, and serum albumin (Table S6) [77, 85-88]. A few studies have shown
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no significant effect of periodontal therapy on mortality, albumin, or creatinine [89, 90].
Periodontal therapy also improved HD patients' estimated glomerular filtration rates
(eGFR) and decreased endothelial function marker asymmetric dimethylarginine
(ADMA) [91]. In addition, extensive periodontal care reduces the incidence of infectious
illnesses such acute and subacute infective endocarditis, pneumonia, and osteomyelitis in
HD patients [13]. Studies show that HD patients struggle to maintain dental health and
manage periodontitis [44, 92].

3. DISCUSSION

Most HD patients had moderate-to-severe periodontitis, according to this scoping study.
Existing evidence shows that HD patients are more likely to develop xerostomia and dental
caries. Periodontitis in HD patients has been linked to systemic complications, mortality,
and OHRQoL. Due to these oral health concerns, specific oral care techniques are needed
to reduce health and QoL risks. The beneficial health benefits of periodontal therapy on
HD patients indicate a way to manage oral and systemic health. Due to inconsistent and
poor-quality data and high variability of periodontitis case definitions in the included
studies, the existing evidence cannot make causal conclusions or provide evidence-based
therapeutic recommendations.

CKD and periodontitis prevalence rises with age [93, 94]. CKD-related systemic
inflammation and immune dysregulation can accelerate periodontal destruction, while
chronic periodontal infection further contributes to systemic inflammation in older adults,
according to previous studies.

renal deterioration and inflammation [95]. This may explain why older HD patients have
more periodontitis than younger ones. Periodontitis in HD patients increases mortality
risks, CVD mortality, metabolic syndrome mortality, and pneumonia-related mortality,
which are similarly linked with advanced age [66, 67, 69, 71]. Even though data is
inconsistent, integrated dental care techniques in HD patient treatment may lower
comorbidities, mortality, and OHRQoL [77, 85—88]. Comorbidities, age-related oral health
issues, and patients' attitudes and perceptions of oral hygiene might make treating oral
health difficult [71, 81].

The literature was hampered by periodontitis case definition heterogeneity. Most studies
did not provide diagnostic critetia or employ uneven PPD/CAL levels. This discrepancy
hinders study comparability and may explain the significant prevalence range. To improve
results synthesis, future study should use current categories as the 2017 Classification of
Peri-odontal and Peri-Implant Diseases and Conditions [96]. Confounders, such as
systemic comorbidities in HD patients with ESRD, are not considered or adjusted for,
which lowers the quality of the data given in these trials. The prevalence of cross-sectional
and observational research restricts causal conclusions and evidence-based therapeutic
recommendations. Despite Australia and New Zealand's high CKD rates, Oceania has few
studies [90]. Future research should prioritize varied groups like indigenous peoples. had
excessive CKD and periodontitis rates [96, 97].

Most HD patients had moderate-to-severe periodontitis, according to this scoping study.
Existing evidence shows that HD patients are more likely to develop xerostomia and dental
caries. Periodontitis in HD patients has been linked to systemic complications, mortality,
and OHRQoL. Due to these oral health concerns, specific oral care techniques are needed
to reduce health and QoL risks. The beneficial health benefits of periodontal therapy on
HD patients indicate a way to manage oral and systemic health. Due to inconsistent and
poor-quality data and high variability of periodontitis case definitions in the included
studies, the existing evidence cannot make causal conclusions or provide evidence-based
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therapeutic recommendations.
CKD and periodontitis prevalence rises with age [93, 94]. CKD-related systemic
inflammation and immune dysregulation can accelerate periodontal destruction, while
chronic periodontal infection further contributes to systemic inflammation in older adults,
according to previous studies.

renal deterioration and inflammation [95]. This may explain why older HD patients have
more periodontitis than younger ones. Periodontitis in HD patients increases mortality
risks, CVD mortality, metabolic syndrome mortality, and pneumonia-related mortality,
which are similarly linked with advanced age [66, 67, 69, 71]. Even though data is
inconsistent, integrated dental care techniques in HD patient treatment may lower
comorbidities, mortality, and OHRQoL [77, 85—88]. Comorbidities, age-related oral health
issues, and patients' attitudes and perceptions of oral hygiene might make treating oral
health difficult [71, 81].

The literature was hampered by periodontitis case definition heterogeneity. Most studies
did not provide diagnostic critetia or employ uneven PPD/CAL levels. This discrepancy
hinders study comparability and may explain the significant prevalence range. To improve
results synthesis, future study should use current categories as the 2017 Classification of
Peri-odontal and Peri-Implant Diseases and Conditions [96]. Confounders, such as
systemic comorbidities in HD patients with ESRD, are not considered or adjusted for,
which lowers the quality of the data given in these trials. The prevalence of cross-sectional
and observational research restricts causal conclusions and evidence-based therapeutic
recommendations. Despite Australia and New Zealand's high CKD rates, Oceania has few
studies [90]. Future research should prioritize varied groups like indigenous peoples.
had excessive CKD and periodontitis rates [96, 97].

Most HD patients had moderate-to-severe periodontitis, according to this scoping study.
Existing evidence shows that HD patients are more likely to develop xerostomia and dental
caries. Periodontitis in HD patients has been linked to systemic complications, mortality,
and OHRQoL. Due to these oral health concerns, specific oral care techniques are needed
to reduce health and QoL risks. The beneficial health benefits of periodontal therapy on
HD patients indicate a way to manage oral and systemic health. Due to inconsistent and
poor-quality data and high variability of periodontitis case definitions in the included
studies, the existing evidence cannot make causal conclusions or provide evidence-based
therapeutic recommendations.
CKD and periodontitis prevalence rises with age [93, 94]. CKD-related systemic
inflammation and immune dysregulation can accelerate periodontal destruction, while
chronic periodontal infection further contributes to systemic inflammation in older adults,
according to previous studies. renal deterioration and inflammation [95]. This may explain
why older HD patients have more periodontitis than younger ones. Periodontitis in HD
patients increases mortality risks, CVD mortality, metabolic syndrome mortality, and
pneumonia-related mortality, which are similarly linked with advanced age [66, 67, 69, 71].
Even though data is inconsistent, integrated dental care techniques in HD patient treatment
may lower comorbidities, mortality, and OHRQoL [77, 85-88]. Comorbidities, age-related
oral health issues, and patients' attitudes and perceptions of oral hygiene might make
treating oral health difficult [71, 81].

The literature was hampered by periodontitis case definition heterogeneity. Most studies
did not provide diagnostic ctitetia or employ uneven PPD/CAL levels. This discrepancy
hinders study comparability and may explain the significant prevalence range. To improve
results synthesis, future study should use current categories as the 2017 Classification of
Peri-odontal and Peri-Implant Diseases and Conditions [96]. Confounders, such as
systemic comorbidities in HD patients with ESRD, are not considered or adjusted for,
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which lowers the quality of the data given in these trials. The prevalence of cross-sectional
and observational research restricts causal conclusions and evidence-based therapeutic
recommendations. Despite Australia and New Zealand's high CKD rates, Oceania has few
studies [96]. Future research should prioritize varied groups like indigenous peoples. had
excessive CKD and periodontitis rates [96, 97].

Most HD patients had moderate-to-severe periodontitis, according to this scoping study.
Existing evidence shows that HD patients are more likely to develop xerostomia and dental
caries. Periodontitis in HD patients has been linked to systemic complications, mortality,
and OHRQoL. Due to these oral health concerns, specific oral care techniques are needed
to reduce health and QoL risks. The beneficial health benefits of periodontal therapy on
HD patients indicate a way to manage oral and systemic health. Due to inconsistent and
poor-quality data and high variability of periodontitis case definitions in the included
studies, the existing evidence cannot make causal conclusions or provide evidence-based
therapeutic recommendations.
CKD and periodontitis prevalence rises with age [93, 94]. CKD-related systemic
inflammation and immune dysregulation can accelerate periodontal destruction, while
chronic periodontal infection further contributes to systemic inflammation in older adults,
according to previous studies.

renal deterioration and inflammation [95]. This may explain why older HD patients have
more periodontitis than younger ones. Periodontitis in HD patients increases mortality
risks, CVD mortality, metabolic syndrome mortality, and pneumonia-related mortality,
which are similarly linked with advanced age [66, 67, 69, 71]. Even though data is
inconsistent, integrated dental care techniques in HD patient treatment may lower
comorbidities, mortality, and OHRQoL [77, 85-88]. Comorbidities, age-related oral health
issues, and patients' attitudes and perceptions of oral hygiene might make treating oral
health difficult [71, 81].

The literature was hampered by periodontitis case definition heterogeneity. Most studies
did not provide diagnostic criteria or employ

uneven PPD/CAL levels. This discrepancy hinders study comparability and may explain
the significant prevalence range. To improve results synthesis, future study should use
current categories as the 2017 Classification of Peri-odontal and Peri-Implant Diseases and
Conditions [96]. Confounders, such as systemic comorbidities in HD patients with ESRD,
are not considered or adjusted for, which lowers the quality of the data given in these trials.
The prevalence of cross-sectional and observational research restricts causal conclusions
and evidence-based therapeutic recommendations. Despite Australia and New Zealand's
high CKD rates, Oceania has few studies [96]. Future research should prioritize varied
groups like indigenous peoples. had excessive CKD and periodontitis rates [96, 97].

Most HD patients had moderate-to-severe periodontitis, according to this scoping study.
Existing evidence shows

that HD patients are more likely to develop xerostomia and dental caries. Periodontitis in
HD patients has been linked to systemic complications, mortality, and OHRQoL. Due
to these oral health concerns, specific oral care techniques are needed to reduce health
and QoL risks. The beneficial health benefits of periodontal therapy on HD patients
indicate a way to manage oral and systemic health. Due to inconsistent and poor-quality
data and high variability of periodontitis case definitions in the included studies, the
existing evidence cannot make causal conclusions or provide evidence-based therapeutic
recommendations.

CKD and periodontitis prevalence rises with age [93, 94]. CKD-related systemic
inflammation and immune dysregulation can accelerate periodontal destruction, while
chronic periodontal infection further contributes to systemic inflaimmation in older
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adults, according to previous studies.

renal deterioration and inflammation [95]. This may explain why older HD patients have
more periodontitis than younger ones. Periodontitis in HD patients increases mortality
risks, CVD mortality, metabolic syndrome mortality, and pneumonia-related mortality,
which are similarly linked with advanced age [66, 67, 69, 71]. Even though data is
inconsistent, integrated dental care techniques in HD patient treatment may lower
comorbidities, mortality, and OHRQoL [77, 85-88]. Comorbidities, age-related oral
health issues, and patients' attitudes and perceptions of oral hygiene might make treating
oral health difficult [71, 81].

The literature was hampered by periodontitis case definition heterogeneity. Most studies
did not provide diagnostic criteria or employ

uneven PPD/CAL levels. This discrepancy hinders study comparability and may explain
the significant prevalence range. To improve results synthesis, future study should use
current categories as the 2017 Classification of Peri-odontal and Peri-Implant Diseases
and Conditions [96]. Confounders, such as systemic comorbidities in HD patients with
ESRD, are not considered or adjusted for, which lowers the quality of the data given in
these trials. The prevalence of cross-sectional and observational research restricts causal
conclusions and evidence-based therapeutic recommendations. Despite Australia and
New Zealand's high CKD rates, Oceania has few studies [96]. Future research should
prioritize varied groups like indigenous peoples. had excessive CKD and periodontitis
rates [96, 97].

4. CONCLUSION

Periodontitis is shown to be more prevalent among patients with end-stage renal disease
(ESRD) who are receiving HD, and it is associated with comorbid diseases, overall health-
related quality of life (OHRQoL), and death. The evidence shows that periodontal therapy
in HD patients may help lower inflammatory indicators and improve biological parameters,
despite the fact that this evidence is limited. An interdisciplinary approach may be helpful
in reducing complications and improving outcomes; however, there are inconsistencies in
the case definition of periodontitis in the current literature, as well as a lack of clinical trials
and longitudinal studies, as well as conflicting evidence. These factors highlight the
necessity of well-designed prospective studies that use standardised periodontal assessment
protocols in order to improve the understanding of the causal relationship between
periodontitis and HD, as well as the underlying biological mechanisms.
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