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Periodontal disease (PD), a widespread non-communicable disease, affects over
90% of the global population with no known cure. Current management
strategies focus on stabilization of disease progression, which is successfully
achieved to a limited extent. Yet the never-ending battle of bacteria and the
gingiva involves a complex interplay between genetic, microbial and
environmental factors, demanding innovative approaches to improve
prevention and stabilisation of this disease. Glucose is the body's source of
energy and research has shown that dysregulation of the glucose metabolism
impacts PD establishment and progression, as well as impact development of
systemic non communicable diseases. Metformin, a drug known for its
efficacy in diabetes treatment via controlling glucose metabolism, also
demonstrated cardioprotective effects, increased longevity, and anti-
inflammatory properties. Metformin has been used in gel format in clinical
trials for PD non-surgical treatment, however, its systemic use in
normoglycemic individuals with PD is less explored. A recent study presented
compelling evidence of Metformin's preventive potential, impacting PD and
markers of systemic health involved in metabolic health liked to improvement
of lifespan. Therefore, this review discusses the aspects of ageing as a concept
in the periodontium and the potential benefits of modulating glucose
metabolism through Metformin to prevent PD, indirectly preventing systemic
conditions involved in multi-morbidity, addressing a critical gap in current
management. It also examines the choice between implementation of
behaviour change and/or medication as strategy to add to current oral
hygiene strategies. Finally, it discusses the ethical implications of prescribing
systemic medication in dentistry.
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GRAPHICAL ABSTRACT

The never-ending battle between gingiva and biofilm. Characters of the illustration: Yellow fighter, Bac; Red fighter, Gingiva; Toothbrush, Coach Toothy;
Bone with cap, Coach Bony; Round Tablet with Lightening sign, Coach Metformin; Orange circle in the audience, Glucose; Purple triangle in the

audience, Insulin; Yellow round crusty characters in the audience, Bacteria.

I AM Gouna GET
YOU NEXT, BONE!

Introduction

Periodontal disease (PD), in any form, affects over 90% of the
global population (1). Unfortunately, PD has no cure known to
date, and the only treatment available is to stabilize it to avoid
progression. Given that PD develops as a result of gene-
environmental interaction, a cure will only be available when
capacity-altering, biologically based interventions are safe and
compatible with the demands of distributive justice (2, 3). In
light of PD’s epidemiology and complex pathogenesis, seeking to
implement curative strategies may not be currently the best way
to tackle the global burden of the disease. Therefore, it becomes
clear that there is a need to enhance prevention and stabilization
of PD via the development of novel and accessible strategies to
complement current methodologies.

PD is a non-communicable disease (NCD) with direct links to
systemic health, including some life-threatening diseases, such as
cardiovascular diseases, diabetes, and obesity (4). Commonly,
these conditions develop during one’s lifespan, and the risk of
these conditions tends to increase with age, influenced by a
combination of genetic, environmental, and lifestyle factors (5).
A significant proportion of the population develops PD at a
younger age (30 years old) when compared to other systemic
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NCD (6, 7). Given the similarities of the host’s metabolic-
mediated inflammatory response driving PD progression and
other NCD, early systemic management of PD may reduce the
impact of these systemic diseases on individuals, improving
public health.

With the increasing life expectancy and a growing proportion
of elderly individuals in the general population, there is a
pressing need to comprehend the reasons behind the escalating
susceptibility to
associated with ageing, making it a key concern in public health.

chronic morbidity, disability, and frailty
Given the high prevalence of PD and its association with ageing,
further understanding on how ageing affects the oral tissues and
microbiome is essential to evolve dentistry beyond current
standard of practice, where management of disease does not
account for ageing.

Most recently, glucose metabolism modulation has been
indicated as a key enhancer of longevity by decreasing NCD
incidence (8-10), and in PD literature, it is widely known that
dysregulation of glucose metabolism accelerates PD progression.
Biofilm build-up and glycaemic peaks are both transient
physiological factors of human physiology, and current PD
management strategies do not tackle glycemia nor impact on
Therefore, this article

overall systemic NCD prevention.

frontiersin.org


https://doi.org/10.3389/fdmed.2024.1415960
https://www.frontiersin.org/journals/dental-medicine
https://www.frontiersin.org/

Neves et al.

investigates the potential of implementation of glucose metabolism
modulation on PD management as a form of oral-systemic
preventive strategy. Although many pharmacological glucose
modulatory drugs exist in the market, in this article we offer a
rationale for the implementation of Metformin use in the clinics,
as this is a cost effective and globally available medication used
as a first-line treatment for type 2 diabetes. Additionally, we
further discuss the global health impact of dentists prescribing
medication to treat oral disease and improve general health.

Ageing in the periodontium

The aging process within the periodontium, encompassing the
gingiva, cementum, periodontal ligament, and alveolar bone,
involves several interconnected biological phenomena. Collagen
changes, primarily associated with alterations in the composition,
density, and structure of collagen fibres, emerge as a common
theme affecting both the gingiva and the periodontal ligament
(11, 12). This
modifications with age, impacting the overall health and resilience

crucial ~ structural component undergoes
of these tissues. Diminished vascularity and blood supply
constitute another shared factor, influencing the gingiva and
This

compromise oxygen and nutrient delivery, affecting tissue health

periodontal ligament. reduction in blood flow can
and repair (13, 14). Additionally, both tissues are subject to the
influence of chronic inflammation and immune changes associated
with aging. This inflammaging phenomenon dysregulate the
immune response and can contribute to increased susceptibility to
periodontal diseases and impaired tissue healing in both the
gingiva and periodontal ligament (15). These shared factors impact
these support and

underscoring the interconnected nature of the aging process within

tissues  structural regenerative potential,
the periodontium.

Nevertheless, tissue-specific factors also contribute to the aging
of individual components of this structure. For cementum,
mineralization changes and reduced cellular activity emerge as
key factors affecting its hardness and resilience. Moreover,
accumulation of microdamage, influenced by mechanical stresses
and normal masticatory forces, further compromises the structural
integrity of cementum and periodontal ligament (16, 17). Finally,
ageing influences the alveolar bone due to reduced bone turnover
[20], changes in mineralization (18), altered cellular activity (19),
hormonal shifts (20), and responsiveness to mechanical loading
(21), altogether leading to a complex interplay of factors affecting
bone density and quality. Most specifically, and in need of further
investigation, hormonal fluctuations, especially in postmenopausal
women, have been linked to changes in periodontal tissues that
are more favourable to periodontal disease breakdown (22).

Plaque and glycemia during the
lifespan: secrete double agents?

The presence of the oral microbiome is natural in every human
being; therefore, the formation of plaque-biofilm is a natural

Frontiers in Dental Medicine

10.3389/fdmed.2024.1415960

biological process. Humans without oral hygiene intervention
naturally accumulate plaque-biofilm around teeth, leading to
PD (23); therefore, plaque levels need to be decreased to
below the threshold of natural accumulation to prevent PD
disease and development.

Similarly, blood sugar levels naturally fluctuate all day long,
spiking when food is consumed. Continuous glucose build-up in
the blood stream can, over time, cause damage to human health
even in normoglycemic humans, therefore, maintaining blood
glucose at stable levels improve metabolic health preventing
issues such as insulin resistance, obesity, and Type 2 diabetes
(24); all of which have a direct impact on PD progression (4).

The catalyst for transitioning from stable chronic gingivitis to
destructive periodontitis is still uncertain, yet it is understood
that PD initiates due to biofilm accumulation, and inflammation
is the mediator of the disease progression (25). Given the
constant bacterial challenge from natural biofilm accumulation,
the periodontal cells are subject to persistent oxidative stress and
DNA damage (26, 27). Energy is necessary for constant DNA
repair, precise cell turnover, and inflammatory regulation of the
periodontal tissues. Glycolysis is the cellular metabolic pathway
responsible for the breakdown of glucose to generate energy.
Recent research suggests that glycolysis intermediates play a role
in supporting DNA repair processes (28), however, little is
known about this in the periodontal tissues. Yet, it is possible to
infer that cellular glycolysis is important for periodontal stability
as the impairment of a fine-tuned glycolytic cascade, due to
insulin resistance or lack of it, leads to increased risk of
periodontitis breakdown (29). Further, continuous fluctuation of
high peaks of blood glucose levels in the lifespan have been
found to influence the development of conditions that share
inflammatory risk factors with PD (30).

Although the biological interaction between glucose metabolism
and plaque is not yet fully connected and elucidated, further
investigations of these two natural daily fluctuant biological
processes may unveil key information about the pathogenesis of
PD. Moreover, systemic glucose modulatory strategies could be the
missing link to enhancing PD prevention and simultaneously
mitigating against other NCDs over one’s lifespan.

Current state of metformin use

Metformin is a cost-effective, globally available, and renowned
medication used as a first-line treatment for type 2 diabetes (31).
It operates by enhancing insulin sensitivity in the body’s cells,
thereby facilitating improved glucose utilization. Its appeal arises
from its proven ability to regulate blood glucose levels without
causing undue hypoglycemia, a common concern with some
other antidiabetic medications.

Epidemiological studies have drawn the attention of researchers
to therapeutic benefits of Metformin beyond glycemic control.
Metformin has been associated with a range of cardioprotective
effects, reduced incidence of cancer and mortality, and increase
of longevity (31, 32). Adjoining these processes is the ability
of Metformin to modulate the

suppress inflammation,
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gastrointestinal microbiota, enhance osteoblast differentiation,
repress osteoclast activity, and regulate stem cell aging, all of
which indicate potential to highly impact PD management.

Aside from a wide range of in vitro research investigating the
effects of Metformin on the periodontium, several clinical studies
exist looking at local administration of Metformin gel when
treating periodontitis (non-surgically), including non-diabetic
patients (Table 1). Despite these positive findings, there was still
no recommendation for topical metformin gel use in the
management of stages I-III periodontitis by the European
Federation of Periodontology and American Academy of
Periodontology guidelines (44), due to it being an off-label use of
the medication without a published formulation of the gel.

Repurposing systemic metformin as an
oral-systemic preventive medicine

PD management is in need of a holistic approach to addresses
its immediate symptoms and underlying systemic risk factors as a
preventive measure, prior to their establishment. Little is known
about the systemic use of Metformin on the periodontium of
normoglycemic humans. However, systemic Metformin has been
shown in vivo to improve bone levels in a periodontal treatment
model (45), and in a clinical trial to improve the gingival
fluid
preventing weight gain in class 1 obese pregnant women (46).

crevicular inflammatory  surrogates, simultaneously
These research pieces indicate that systemic Metformin use has
potential to impact both oral and systemic management of
complex NCD in normoglycemic humans.

Further in a recent study, Neves et al. (47) investigated the
efficacy of Metformin in preventing and managing PD and its
in healthy,

normoglycemic animals and humans (Figure 1). The in vivo

underlying associated risk factors, non-obese,
results showed that systemic Metformin use prior to inoculation
of Porphyromonas gingivalis (P. gingivalis), halted P.gingivalis-
associated periodontal bone loss, modulating the composition of
the oral microbiome. Further, since Metformin is considered a
longevity drug, the study also investigated the role of Metformin
in preventing age-related periodontal bone loss, finding that
long-term systemic Metformin use reduced 54% of age-related
periodontal bone loss. Using single-cell RNA sequencing analysis,
Neves et al. (47) revealed that systemic use of Metformin
modulated the cellular energy metabolism related to glycolysis
and mitochondrial function, as well as differentiation capacity of
in the gingiva. This resulted in enhanced preventive capacity
against periodontal disease establishment, affecting the host-
microbiome axis, even in the presence of dysbiosis.

Apart from the effect on the periodontium, the study also
investigated how preventive systemic Metformin impacted
systemic associated risk factors, such as blood glucose levels and
weight gain. The animals managed with Metformin maintained
significantly lower blood glucose levels compared to controls in
it demonstrated that PD

induction increased systemic blood glucose levels, a feature of the

all in vivo models. Furthermore,

disease that could potentially further explain the destructive
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synergy between PD and Diabetes. With regards to body weight,
the in vivo results corroborate with the human weight gain
prevention study, as animals on long term systemic Metformin
were four times lighter than those on water.

Translationally, Neves et al. (47) ran the first randomized
control trial using systemic Metformin as an adjunct to
periodontal disease treatment in normoglycemic and non-obese
humans, as a first step to investigate the potential use of
Metformin in PD management. Using 850 mg of Metformin once
daily for 10 days, the study revealed comparable adverse effects to
placebo and notable impacts on clinical periodontal parameters
(overall additional PPD reduction of 0.3 mm and 1.09 mm in
pockets >7 mm), similar to those of antibiotic therapies (48).
Furthermore, systemic Metformin treatment modulated systemic
inflammation (IL-6 —0.9 pg/ml, hsCRP —2.15 mg/L), and systemic
glucose metabolism, significantly enhancing insulin sensitivity
compared to placebo. These findings suggest a potential for
Metformin to modulate co-morbidity risk factors and reduce age-
related chronic conditions, laying a foundation for innovative
approaches in PD management with Metformin supplementation
and this grant application.

The study also found that systemic Metformin treatment
modulated systemic inflammation and the glucose metabolism,
independently of any dietarian intake. Metformin administered
as an adjunct to periodontal treatment stabilised fasting glucose
and hsCRP, and improved insulin sensitive, which together are
markers associated with better metabolic health resulting in
lower likelihood of age-related chronic conditions.

Medication or behaviour change?

Innovation in PD management demands a critical decision
between implementing behavioural changes and medications,
significantly impacting public health strategy. Patients striving to
control their condition require a comprehensive approach,
merging individual agency, preventive measures, and a holistic
long-term well-being strategy.

Embracing lifestyle modifications, such as adopting a balanced
diet, engaging in regular physical activity, and managing stress,
can yield a myriad of benefits that extend beyond glucose
Unlike
individuals to actively participate in their health journey,

control. medications, behaviour change empowers
fostering long-term habits that promote overall well-being.
Medications, on the other hand offer a targeted and often swift
approach to managing risk factors and mitigating the progression
The in NCD

prevention lies in their ability to address specific biochemical

of various conditions. benefit of medications
pathways or physiological processes, providing a reliable and
measurable approach to managing risk factors.

Currently, oral hygiene (OH) stands as the sole strategy
preventing PD establishment. However, its efficacy hinges on
patient adherence, proficient OH techniques, and manual
dexterity. OH proves limited for PD cases related to systemic
diseases, genetic predisposition, or alterations in the oral
environment due to detrimental habits.
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TABLE 1 Clinical research—non surgical.

Adjunct to subgingival instrumentation

Study
characteristics

Author/ Design
year

Age
range/
sex

Smoking
status

Population

Diagnosis/
definition

Details on NSPT

Intervention, |

N pts/sites
with
outcomes

Mode of delivery

Comparison, C

N pts/sites
with
outcomes

Mode of
delivery

Measures

Main outcomes

Follow-
up
time
points

Significant
intergroup findings,
p < 0.05

Arslaan P 30-505 Not reported | LChP, 7mm > | Excluded PI >2 or mSBI >2 | 28 1% MET gel (MET added to | 28 1% alendronate gel | PD Day 45, | 1<C p=0.011 (day 45)
et al. (33) MEF both PD >3 mm, or those using mouthwash gel containing poloxamer (formulation not day 90 1< C p<0.001 (day 90)
included, 5 mm > CAL used prior to SRP. 407, laponite, sodium reported) on day 0 | CAL Day 45, | I1<C p<0.001 (day 45)
ratio not >1 mm No details provided on benzoate and 2% and 45 day 90 1<C p<0.001 (day 90)
reported SRP. carboxylmethylcellulose) on TNFa in GCF | Day 90 1<C p=0.036 (day 90)
day 0 and 45 (ELISA)
Bashir SM 25-55; Non- ChP, >3 sites of | Supra/subgingival scaling | 16 sites Normal saline irrigation + 16 sites Cl: Normal saline | PD 1 month, | I& Cl& C2p<0.001
et al. (34) MF equal | smokers PD >5mm Single visit SRP until root 1% MET gel (MET added to irrigation + 3 months, | (3 months)
but N pts +RAL >3 mm | surface smooth + clean. gellan/mannitol gel periodontal 6 months | & Cl & C2 p<0.001
not + Radiographic | Gracey curettes/US. containing glycerine, dressing for 7 days (6 months)
reported BL No prescription antiplaque sucralose, citric acid, 16 sites C2: Normal saline | RAL 1 month, | 1& Cl & C2 p<0.001
agents. methylparaben and sodium irrigation + 1.2% 3 months, | (3 months)
Advised not to brush citrate) + periodontal simvastatin gel 6 months | I« Cl & C2 p<0.001
dressing. dressing for 7 days (simvastatin added (6 months)
Advised modified Bass to gel containing
technique, soft bristled methylcellulose) +
brush and fluoridated periodontal
toothpaste BD. dressing for 7 days
Shah et al. | SM 20-60; Non- ChP, PD 5- SRP one week before local | 20 (20 sites) 1% MET gel (formulation 20 (20 sites) 0.2% CHX gel PD 1 month, | I<C p<0.05 (1 month)
(35) 15M5F smokers 7 mm present | drug delivery. No details on not reported) + periodontal (Cevitec) + 3 months | 1< C p<0.05 (3 months)
bilaterally, No | SRP provided. dressing (Coe-pacTM) for periodontal RCAL 1 month, | I<C p<0.05 (1 month)
vertical defects | Advised not to brush near 1 week. dressing (Coe- 3 months | 1< C p<0.05 (3 months)
the area or use interdental pacTM) for 1
aids for 1 week after local week.
drug delivery.
Mirza P 30-50; Not reported | Moderate Excluded PI >2 or mSBI >2 | 28 1% MET gel (MET added to | 28 200mg PD Day 45, 1< C p=0.011 (day 45)
et al. (36) 31M26 LChP, 7mm> | or those who used gel containing poloxamer doxycycline day 90 1< C p<0.001 (day 90)
PD >3 mm, mouthwashes during the 407, laponite and sodium capsule STAT on | CAL Day 45, 1< C p<0.001 (day 45)
5 mm > CAL study. benzoate) day 0 and 100mg day 90 1<C p<0.001 (day 90)
>1 mm No details provided on OD for 14 days TNFa in GCF | Day 90 1<C p=0.009 (day 90)
SRP. (ELISA)
Pundir SM >25 Non- ChP, PD SRP with Hand/US. 40 (40 sites) 1% MET gel (MET added to | 40 (40 sites) Placebo gel PD 3 months, | I<C p=0.002 (3 months)
et al. (37) smokers >5 mm Advised no brushing/ gellan/mannitol gel (formulation not 6 months, | 1< C p=0.001 (6 months)
interdental aids in treated containing citric acid, reported) 9 months
areas 1 week. sucralose, propylparaben CAL 3 months, | 1< C p=0.001 (3 months)
Supragingival scaling at and methylparaben) 6 months, | 1< C p=0.001 (6 months)
recalls 9 months | I<C p=0.047 (9 months)

(Continued)
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TABLE 1 Continued

Adjunct to subgingival instrumentation

Study
characteristics

Author/ ' Design
year

Age

range/

sex

Smoking | Diagnosis/
definition

status

Population

Details on NSPT

Intervention, |

N pts/sites

with
outcomes

Mode of delivery

Comparison, C

N pts/sites
with
outcomes

Mode of
delivery

Measures

Main outcomes

Follow-
up
time
points

Significant
intergroup findings,
p <005

Maatouq | P 30-60; Non- ChP, PD Phase I therapy (not 10 1% MET gel (MET added to | 5 C1: Healthy PD 6 weeks | C1 <C2p<0.001 (6 weeks)
et al. (38) 11M24F smokers >4 mm specified). gel containing gingivae, no C3 <C2 p<0.001 (6 weeks)
No details provided on carboxymethyl cellulose treatment 1> Cl1 p<0.001 (6 weeks)
SRP. polymer, 0.18% including no SRP 1< C2 p=0.013 (6 weeks)
OH maintenance measures methylparaben and 1>C3 p=0.015 (6 weeks)
(not specified) once weekly propylene glycol) applied | 19 C2: No placebo, | CAL 6 weeks | C1<C2p <0.001 (6 weeks)
for 6 weeks following SRP. once weekly for 6 weeks SRP only but C1<C3 p<0.001 (6 weeks)
Soft plaque removed with repeated once C3<C2 p=0.004
cotton pledget at final visit weekly for 6 weeks (6 weeks)
before GCF collection. I>Cl p<0.001 (6 weeks)
1> C3 p=0.004 (6 weeks)
10 C3: 2% ALP in GCF | 6 weeks C1<C2 p=0.005
clindamycin gel (DGKC (6 weeks)
(clindamycin standard C3<C2 p=0.004
added to gel enzymatic (6 weeks)
containing colorimetric 1> C1 p=0.029 (6 weeks)
carboxymethyl method) 1>C3 p=0.036 (6 weeks)
cellulose polymer,
0.18%
methylparaben
and propylene
glycol)
Mushtag | P 25-55 Non- ChP, PD Complete phase I therapy | 15 (multiple 1% MET gel (MET added to | 15 (multiple No placebo, SRP | PD reduction | 1 month | I>C p=0.001 (baseline-1
et al. (39) smokers >5mm, CAL | performed (not specified). | mandibular/ gellan/mannitol gel mandibular/ only reported | month)
>4 mm Advised no brushing/ maxillary sites | containing citric acid, maxillary sites CAL gain 1 month | I>C p=0.001 (baseline-1
interdental aids near per patient) sucralose, methylparaben, per patient) reported | month)
treated areas for 1 week. propylparaben, sodium
citrate and raspberry
flavour)
Hasan P >20 Not reported | Periodontal SRP one quadrant per week | 10 I1: 1% MET gel (MET added | 10 ClI: No treatment, | PD Day 30 11 <C1 p<0.001 (day 30)
et al. (40) diseases (not for 4 consecutive weeks. to 2% hydroxyethyl cellulose including no SRP 11 <C2 p<0.001 (day 30)
specified) gel containing methyl 12<C1 p<0.001 (day 30)
paraben sodium, 12 <C2 p<0.001 (day 30)
propylparaben sodium, AL Day 30 | 11<Cl p<0.001 (day 30)
EDTA and triethanolamine) 11<C2 p<0.001 (day 30)
applied 48hrs after each SRP 12<C1 p<0.001 (day 30)
visit 12 < C2 p<0.001 (day 30)
10 12: 1% MET mouthwash 10 C2: No placebo, TNFa in GCF | Day 30 C2<C1 p<0.001 (day 30)
(MET in mouthwash SRP only (ELISA) 11 <C1 p<0.001 (day 30)

(Continued)
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TABLE 1 Continued

Adjunct to subgingival instrumentation

Study Main outcomes

characteristics

Population Intervention, | Comparison, C

Mode of Measures | Follow-
delivery up

Author/ ' Design Details on NSPT

year

Age
range/

Smoking | Diagnosis/
status definition

N pts/sites
with

Mode of delivery

N pts/sites
with

Significant
intergroup findings,

sex

outcomes

containing triethanolamine,
glycerin, food dye and
sodium benzoate) used at
the end of each SRP visit

outcomes

time
points

p<0.05

11<C2 p<0.001 (day 30)
11 <12 p<0.001 (day 30)

12<Cl p<0.001 (day 30)
12<C2 p<0.001 (day 30)

triethanolamine) on day
1 and day 30

in GCF
(ELISA)

PGE2 in GCF | Day 30 11 <C1 p <0.001 (day 30)
(ELISA) 11<C2 p<0.001 (day 30)
11 <12 p<0.001 (day 30)
12<Cl1 p<0.001 (day 30)
12 <C2 p<0.001 (day 30)
NO in GCF | Day 30 | I1<CI p<0.001 (day 30)
(ELISA) 11<C2 p<0.001 (day 30)
12<C1 p<0.001 (day 30)
12<C2 p<0.001 (day 30)
12 <I1 p<0.001 (day 30)
Kasseem | P 36-55; Not reported | Moderate-to- No details provided on SRP | 10 (10 0.6% MET multiple layer 10 (10 No placebo, SRP | PD 6 months | I<C p<0.05
et al. (41) MF both severe ChP, 2-3 interproximal | mucoadhesive film (MET interproximal | only CAL 6 months | 1< C p=0.05
included, interproximal sites) added to film containing 6% | sites)
ratio not sites/quadrant sodium
reported with PD carboxymethylcellulose and
>5 mm, >20 4% thiolated sodium
teeth present alginate)
Santo P Not Not reported | ChP, PD>3 mm | No details provided on SRP | 8 (upper first | 1% MET gel (MET added to | 8 (upper first | Placebo gel PD 1 month | NS
Grace and reported in 20 sites, >20 molar or, if gellan/mannitol gel molar or, if (formulation not | CAL 1 month | NS
Sankari teeth present missing, upper | containing glycerine, missing, upper | reported)
(42) 7 teeth only) sucralose, citric acid, 7 teeth only)
methylparaben and sodium
citrate)
Sreedhar | SM 34-64; Non- ChP, One site | No details provided on 15 (1 I1: 1% MET gel (MET added | 15 (1 Placebo gel on day | PD 3 months | 12 < C p=0.003 (3 months)
et al. (43) 9IM6F smokers PD >5 mm per | SRP. quadrant) to gel containing carbopol | quadrant) 1 and day 30
>3 quadrants | Advised brushing/rinsing 934P, 0.01% benzalkonium (formulation not
with plain water only. chloride and reported)
Selected quadrants cleaned triethanolamine) on day 1
with wet guaze to remove and placebo gel on day 30.
supragingival plaque day | 15 (1 12: 1% MET gel (MET added CAL 3 months | 12 < C p=0.002 (3 months)
30. quadrant) to gel containing carbopol 12<11 p=0.025 (3
934P, 0.01% benzalkonium months)
chloride and ICTP levels 3 months | I1 <C p=0.000 (3 months)

12 <C p=0.000 (3 months)
12 <11 p=0.000
(3 months)
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Clinically, when considering adding to current PD prevention
management strategies, dentists can emphasize the essential role
of lifestyle changes in NCD prevention and PD impact.
Moreover, our class can and should work in collaboration with
Nutritionists despite the lack of consensus on the optimal PD
management diet. However, dentistry’s exclusive reliance on
behavioural change, coupled with additional dietary-focused
policies targeted at PD prevention to complement OH may
overwhelm and discourage patients, especially those from less
fortunate backgrounds focused on sustenance rather than dieting.
It may also not be of additive effect to those who have no health
services provided in their vicinity due to lack of health care
workforce. Given dentistry’s lack of a medication arsenal for
PD’s
providing chemoprophylactic agents to control risk factors

inflammatory biochemistry in secondary prevention,
complements ongoing behavioural change efforts, preventing PD
onset or progression and targeting NCD risk factors, ultimately
impacting lifespan positively. This integrated approach addresses
multifaceted  challenges and fortifying

access  disparities,

comprehensive PD management.

Where is the line between dentistry
and medicine?

An
medication for oral diseases is whether dentistry is crossing the

important consideration when strategizing systemic

ethical boundary of its scope of practice. The boundary between
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medicine and dentistry lies in the direction of activity and the
object of treatment, diagnosis and prevention. Medicine focuses on
diseases of the entire human body, while dentistry focuses on the
oral cavity and face, which have unique symptoms and
management strategies. However, when an oral disease treatment
has the scope to prevent systemic diseases, this boundary becomes
blurry. While specific medical ethics may not directly apply to
dental practice, fundamental values such as ethics, loyalty, and
fiduciary relations should align across both professions (49). Here
we try to shed light on the discussion about the autonomy within
dentistry for prescription of systemic medication.

Medical practitioners can find sings of oral diseases but are not
responsible for treating dental problems and so, should not attempt
to manage a condition requiring dental skills unless they have
appropriate training (50). Similarly, dentists can find signs of
more severe disease when treating the oral cavity but also should
not be responsible for treating the condition, requiring referring
the patient to an appropriate medical practitioner. However, PD
is highly common (more common than cardiovascular diseases),
detrimental to wellbeing, affects quality of life and is directly
linked to systemic health, including some life-threatening diseases
(51). Therefore, when considering the impact of systemic
PD and
preventing systemic diseases, it could be argued that not

interventions to prevent and manage indirectly
intervening is sign of neglect to overall health.

Crossing the boundary of oral-systemic health intervention is
not a novelty in dentistry, dentists already prescribe systemic
medications for various conditions related to oral health or

frontiersin.org
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systemic health concerns with oral manifestations. Yet, systemic
medication prescription also comes with risk of misconduct, an
example of this, is the misuse of antibiotics by dentists (52).
Therefore, for systemic interventions to be rolled out for clinical
use, tight collaboration with practitioners of medicine is essential
for a safe practice. However, the current lack of autonomy to
prescribe alternative medications for management of PD disease
could hinder the progress and effectiveness of oral-systemic
health With the
collaboration ~ with  medical

intervention. necessary safeguards and

professionals, autonomy in
prescribing medications to enhance oral health interventions
would empower dentists to contribute significantly to the

prevention and management of systemic diseases at global level.

Future directions for metformin
repurposing

The integration of systemic Metformin prescription for
management and treatment of PD still needs further investigations
and discussion for a concentre widespread repurposing. Larger
trials need to be done and investigations of the dose response for
to be
prescription dosage is currently based on stabilising dysregulated

PD management needs ascertained, as Metformin
systemic glucose metabolisms, not multi morbidity prevention in
normoglycemic patients. Further optimisation of the length of
prescription is still to be ascertained so that the treatment can
positively impact oral-systemic disease development and
progression. Given that signs of multimorbidity prevention was
seen when using Metformin for PD management, the surrogate
markers of these conditions, such as systemic glucose levels, lipid
levels, and inflammatory trends on normoglycemic patients with
PD needs to be further investigated. Finally, investigations on
patients with geriatric conditions associated with physical
impairment affecting oral hygiene activities are needed as they
could benefit from the indirect impact of Metformin use for PD
management. Together, these steps could lead to integration of PD
disease management with Metformin as a mean to manage age-
related morbidities prior to their development over a lifespan,
impacting the global incidence of PD associated risk factors, such

as cardiovascular disease, obesity, diabetes, and cognitive decline.

Conclusion

Here, we contextualize PD within the broader framework of
non-communicable diseases (NCDs), highlighting its significant
impact on systemic health and its association with ageing,
underscoring the interconnectedness of PD with systemic health
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