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Abstract

Background: Cardiovascular disease and periodontitis commonly coexist, and cardiovascular
pharmacotherapy may affect periodontal tissues and clinical indices, thereby influencing treatment planning.
Objective: To synthesize clinically relevant associations between major cardiovascular medication classes and
periodontal status and to translate these findings into practical considerations for periodontal care. Summary of
evidence: Calcium channel blockers provide the most consistent signal, with a strong association with drug-
induced gingival overgrowth. Enlargement can promote pseudo-pocketing, impair plaque control, and intensify
gingival inflammation; expression is modified by local biofilm burden and supportive periodontal care. Statins
show a plausible host-modulatory signal; observational studies and adjunctive trials report improvements in
inflammatory parameters and, in selected settings, modest additional reductions in probing depth and clinical
attachment gain, but heterogeneity and risk of bias limit certainty. Evidence for ACE inhibitors/angiotensin
receptor blockers, beta-blockers, and diuretics is limited and often mediated by xerostomia, frailty, and oral health
behaviors. Antiplatelet and anticoagulant therapy mainly affects bleeding-based indices; increased bleeding on
probing does not necessarily indicate greater attachment loss. Polypharmacy can amplify xerostomia and
complicate home care, while bleeding-based indices may be misleading without concurrent attachment and
radiographic endpoints for assessment. Conclusions: Cardiovascular medications can alter periodontal
presentation and complicate longitudinal monitoring. Medication-aware history taking (agent, dose, duration,
combinations), interpretation anchored in attachment and bone measures, and tailored management of gingival
overgrowth, bleeding risk, and xerostomia are recommended. Future research should apply standardized
periodontal outcomes and detailed exposure definitions in longitudinal designs and, in pragmatic trials, evaluate
whether optimized periodontal care in cardiovascular-medicated patients improves systemic inflammatory and
vascular biomarkers.
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1. Introduction atherosclerotic  cardiovascular  disease

Periodontitis is a chronic, biofilm-
associated inflammatory disease
characterized by dysbiotic microbial
communities and a host response that drives
connective tissue breakdown and alveolar
bone loss. Beyond its local consequences,
periodontitis has been consistently linked to
systemic  inflammatory burden and
cardiometabolic risk profiles that cluster
within the same individuals and
communities. Over the past decade, the
evidence base linking periodontal disease to
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(ASCVD) has broadened (including genetic
epidemiology, vascular surrogate
outcomes, and interventional periodontal
studies), prompting an updated American
Heart Association (AHA) scientific
statement in December 2025 [1]. This
update builds on the AHA’s 2012
statement, which concluded that
periodontitis is associated with
atherosclerotic vascular disease while
underscoring that proof of a causal,
independent relationship remained
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incomplete at that time [2]. Joint
periodontal—cardiology consensus efforts
have further refined clinical messaging,
emphasizing shared risk factors, plausible
mechanistic pathways, and the need for
coordinated prevention strategies [3, 4].
Against this background, an
adjacent and clinically consequential
question has received more fragmented
attention: how cardiovascular
pharmacotherapy relates to periodontal
status. The relevance is self-evident in daily
practice. Cardiovascular diseases and their
risk factors are highly prevalent among age
groups most affected by periodontitis, and
long-term pharmacotherapy is the rule
rather than the exception. As a result, many
periodontal ~ patients  present  with
polypharmacy regimens that include
antihypertensives, lipid-lowering agents,
antithrombotics, and antianginal or heart-
failure medications. These drugs may
influence periodontal tissues directly (e.g.,
gingival enlargement, altered inflammatory
signaling, changes in bone metabolism) or
indirectly (e.g., xerostomia-mediated shifts
in biofilm ecology, reduced oral hygiene
performance due to systemic symptoms, or
bleeding patterns that affect periodontal
indices). Importantly, “periodontal status”
in research and clinical settings is often
operationalized using measures such as
bleeding on probing (BOP), probing depth,
clinical attachment level, plaque indices,
and radiographic bone levels; several
cardiovascular medication classes can
modify one or more of these parameters in
ways that confound interpretation if
medication exposure is ignored.
Cardiovascular medications may
also shape the periodontal phenotype
through  well-described adverse drug
reactions. Calcium channel blockers
(CCBs)—particularly dihydropyridines—
are among the most established causes of
drug-induced gingival overgrowth.
Contemporary reviews summarize decades
of clinical reports and mechanistic
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hypotheses,  noting  that  gingival
enlargement is multifactorial and interacts
with local plaque-induced inflammation
and patient susceptibility [5]. Clinically,
this phenotype can deepen pseudo-pockets,
complicate plaque control, and amplify
inflammatory indices, thereby worsening
apparent periodontal status even when
attachment loss is not proportionally
increased. Conversely, antihypertensive
and diuretic regimens are frequently
implicated in xerostomia/hyposalivation,
which can alter biofilm composition,
increase gingival inflammation, and cause
mucosal discomfort. Population-based
clinical data show that medication burden is
a strong predictor of xerostomia; in a
primary care  sample,  xerostomia
prevalence rose markedly among patients
using multiple medications [6]. In an
elderly cohort, xerostomia was more
frequent among those treated for
hypertension, with CCBs and diuretics
showing prominent associations [7].
Although xerostomia is not a periodontal
diagnosis, it is a relevant upstream modifier
of plaque  accumulation,  gingival
inflammation, and patient-reported oral
function—elements that ultimately
influence periodontal status and treatment
response.

Another major interface involves
hemostasis and periodontal inflammation
metrics. Antiplatelet and anticoagulant
therapies are increasingly common among
patients with coronary artery disease, atrial
fibrillation,  prosthetic  valves, and
thromboembolic disorders. These
medications do not “cause” periodontitis,
yet they may influence bleeding propensity
and the clinical appearance of gingival
tissues, complicating the interpretation of
BOP as a proxy for periodontal
inflammation. Recent clinical work
assessing intraoral bleeding time during
professional hygiene suggests that patients
on vitamin K antagonists and dual
antiplatelet therapy can exhibit prolonged
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bleeding compared with controls, even in
routine care settings [8]. From a safety and
management perspective, major dental
guidance documents generally emphasize
that, for most patients, routine dental
interventions can be performed without
altering anticoagulant or antiplatelet
therapy, provided appropriate local
hemostatic measures and risk-based
planning are used [9, 10]. This creates a
practical imperative for periodontal
clinicians: periodontal assessment and
therapy must integrate medication-
informed bleeding risk while maintaining
diagnostic fidelity (i.e., distinguishing
pharmacologically accentuated bleeding
from inflammation-driven bleeding).
Finally, some cardiovascular
medication classes have been investigated
for potentially favorable periodontal
effects. Statins are the clearest example,
given their pleiotropic anti-inflammatory
and immunomodulatory properties and
longstanding interest in their effects on
bone and host response. Systematic review
evidence suggests that statins—especially
when delivered locally as adjuncts—may
improve  periodontal  clinical  and
radiographic parameters when added to
conventional periodontal therapy, although
study heterogeneity and risk-of-bias
considerations remain essential [11]. These
observations raise a broader conceptual
point: cardiovascular drugs may not only
introduce adverse oral effects; they may
also modulate periodontal disease activity
and treatment response in therapeutically
relevant ways, particularly in patient
subgroups with heightened systemic
inflammation or metabolic comorbidity.
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This narrative review focuses on
the bidirectional clinical interface between
cardiovascular ~ pharmacotherapy  and
periodontal status. Specifically, it aims to
(1) explain why medication effects matter
when interpreting periodontal indices and
trajectories; (2) summarize the mechanistic
pathways through which major
cardiovascular drug classes may influence
gingival and periodontal tissues; and (3)
contextualize the evidence to support
interdisciplinary decision-making and risk
communication in everyday periodontal
care. The ultimate goal is not to
“medicalize” periodontal diagnosis but to
sharpen it—by recognizing that, in the
contemporary  cardiovascular  patient,
medications are often part of the
periodontal phenotype.

2. Drug-Class—Specific Effects
on Periodontal Tissues and Clinical
Parameters

2.1 Antihypertensives

2.1.1 Calcium channel blockers
(CCBs)

Among cardiovascular  drug—
periodontal interactions, CCB-associated
gingival enlargement is the most
consistently described and clinically
recognizable entity. Gingival overgrowth
has been reported with dihydropyridines
(classically nifedipine and, less frequently,
amlodipine) and with non-dihydropyridines
such as diltiazem and verapamil [5, 12].
Across reports, nifedipine has generally
been associated with a higher prevalence
and/or more pronounced enlargement than
other agents, although estimates vary
widely by population and case definition
[12](Figure 1).
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From a periodontal perspective,
the relevance of drug-induced gingival
overgrowth (DIGO) lies less in “true”
attachment loss and more in how tissue
enlargement alters local ecology and
clinical measurements. Overgrown
interdental papillae and thickened marginal
gingiva may deepen pseudo-pockets,
complicate oral hygiene, and increase
plaque retention. These changes can elevate
bleeding scores and probing depths, thereby
worsening apparent periodontal status and
potentially accelerating secondary
inflammatory periodontal breakdown in
susceptible patients [14]. A recurring theme
is  effect modification by local
inflammation: enlargement tends to be
more severe when plaque control is
inadequate and pre-existing gingival
inflammation is present [14].

Clinically, this interaction has two
practical implications. First, periodontal
charting in CCB users should interpret
increased probing depth in the context of
gingival margin position and clinical
attachment level (CAL), rather than
assuming that deeper pockets necessarily
indicate progression of attachment loss.
Second, periodontal therapy and meticulous
plaque control are not merely supportive
measures; they often represent the central
modifiable determinant of enlargement
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Figure 1. Histological view of nifedipine-inducéd gingi.val‘c;vergrowth [13]

severity, regardless of whether medical
substitution is feasible [5].

2.1.2 Beta-blockers

Beta-blockers do not have a
characteristic periodontal lesion
comparable to DIGO; the more relevant
link is through salivary function and, less
commonly, sensory adverse effects.
Reduced unstimulated salivary flow has
been documented in patients taking beta-
blockers, a plausible pathway to increased
plaque  accumulation and  gingival
inflammation over time [15]. Rare reports
also describe smell/taste disturbances
associated with cardiovascular agents
(including beta-blockers in combination
regimens), which may indirectly affect diet
choices and oral hygiene behaviors in
selected patients [16].

The clinical signal here is
therefore indirect: among beta-blocker
users reporting oral dryness, increased
plaque and gingival inflammation may
reflect a xerostomia-mediated shift in the
local environment rather than a medication-
specific periodontal pathology. In such
cases, periodontal risk assessment benefits
from documenting salivary symptoms
alongside standard indices (plaque, BOP,
probing depth, CAL), while acknowledging
that the periodontal literature on beta-
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blockers is comparatively sparse and often
confounded by comorbidity burden.

2.1.3 ACE inhibitors / ARBs

ACE inhibitors (ACEIs) and
angiotensin receptor blockers (ARBs) are
often discussed in periodontal medicine for
their vascular and anti-inflammatory
profiles; however, clinical evidence linking
these agents to periodontal status remains
inconsistent. Some observational data
suggest a higher prevalence and/or greater
extent of periodontitis among ACEI users
[17]. In contrast, other cross-sectional
studies have examined whether ACEIs are
associated with differences in attachment
loss severity, with results warranting
cautious interpretation given study design
and confounding [18].

A parallel body of preclinical and
translational work has proposed that
inhibition of tissue renin—angiotensin
pathways may influence periodontal
inflammation and bone remodeling [19].
These mechanistic signals are biologically
interesting but cannot be assumed to
translate into  clinically meaningful
differences in probing depth or CAL in
routine  care, particularly  because
antihypertensive prescribing is strongly
correlated with age, smoking history,
metabolic risk, and access to care—each of
which independently influences
periodontal  outcomes.  Consequently,
ACEI/ARB exposure is best treated as a
potential modifier or marker within
multifactorial risk models rather than as a

deterministic ~ driver of  periodontal
deterioration or protection.

2.1.4 Diuretics

Diuretics are  among  the
cardiovascular medications most
consistently associated with reduced

salivary flow and xerostomia. Clinical
studies have reported significant reductions
in salivary flow rate and measurable
changes in salivary composition among
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patients taking diuretics [20, 21]. In a
periodontal context, xerostomia is relevant
because reduced salivary clearance and
buffering can promote plaque
accumulation, intensify gingival
inflammation, and complicate home care—
factors that may worsen gingival indices
and, indirectly, periodontal stability [22].
Electrolyte shifts are sometimes
cited as potential contributors to impaired
healing in frail patients, but the periodontal
consequences are more plausibly mediated
by xerostomia, altered oral comfort, and
functional limitations in oral hygiene. For
clinicians, it is therefore reasonable to treat
diuretic-associated dryness as a modifiable
co-factor (supportive salivary measures,
intensified plaque control strategies,
tailored recall) rather than as an
independent periodontal diagnosis.

2.2 Lipid-lowering therapies

2.2.1 Statins

Statins occupy a distinctive
position because they have been
investigated not only for adverse oral
effects but also for potential adjunctive
periodontal benefits. Observational studies
have reported fewer signs of periodontal
inflammatory lesions among statin users
than among non-users, although these
associations are vulnerable to confounding
(health-seeking ~ behavior,  healthcare
access, comorbidity  patterns)  and
indication bias [23]. More recent
longitudinal analyses have examined
whether statin exposure is associated with
tooth loss trajectories in periodontitis,
underscoring the need to interpret effect
estimates within complex clinical contexts
[24].

The most consistent
“interventional” signal in the periodontal
literature concerns locally delivered statins
as adjuncts to scaling and root planing
(SRP). Systematic reviews and meta-
analyses of randomized trials generally
report improvements in probing depth
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reduction, clinical attachment gain,
bleeding indices, and intrabony defect
measures when  subgingival  statin
formulations are added to SRP [25, 26]
That said, the evidence base is
heterogeneous: trials differ in statin type
(often  simvastatin, atorvastatin, or
rosuvastatin), dose, delivery vehicle, defect
morphology, follow-up duration, and
baseline disease severity. Many studies are
small and single-center—features that can
inflate  effect estimates and limit
generalizability [27, 28].

From a clinical standpoint, current
data support a cautious interpretation: local
statin adjuncts appear promising in selected
scenarios (notably intrabony defects and
highly inflamed sites), but they should not
be presented as a routine substitute for
biofilm control, risk-factor management,
and conventional periodontal therapy. For
systemic  statin use, any putative
periodontal benefit remains best framed as
a potential modifier of host response rather
than a predictable improvement in CAL or
radiographic bone levels.

2.3 Antithrombotic therapy

2.3.1 Antiplatelet agents

Antiplatelet therapy (e.g., aspirin,
P2Y 12 inhibitors) primarily intersects with
periodontal assessment through bleeding-
based indices rather than through a direct
effect on periodontal destruction. Bleeding
on probing (BOP) is widely used to indicate
gingival inflammation, yet it is also
sensitive to probing force, local tissue
fragility, and systemic  hemostatic
conditions [29, 30]. In patients taking
antiplatelets, increased gingival bleeding
may therefore reflect altered hemostasis

superimposed on plaque-induced
inflammation and should not be
overinterpreted as evidence of new

attachment loss in the absence of changes in
CAL, pocket depth patterning, and
radiographic findings [29].
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This distinction matters clinically
because BOP can increase while
periodontal attachment remains stable,
especially in well-maintained patients. In
practice, periodontal monitoring for
patients on antiplatelets benefits from
emphasizing CAL trajectories and site-
specific pocket depth changes, using BOP
as a contextual marker rather than a sole
indicator of disease activity.

2.3.2 Anticoagulants

For anticoagulants (warfarin and
direct-acting oral anticoagulants
[DOACs]), the periodontal relevance is
twofold: interpretation of bleeding indices
and management of bleeding risk during
instrumentation and surgery. Clinical work

in routine professional care settings
suggests that certain
anticoagulant/antiplatelet regimens can

prolong intraoral bleeding time compared
with controls [8]. This reinforces the need
to interpret bleeding endpoints cautiously
and, where possible, to distinguish
inflammatory bleeding from
pharmacologically amplified bleeding.
Regarding procedural
management, widely used dental guidance
emphasizes that, for most patients,
anticoagulant or antiplatelet therapy does
not need to be interrupted for dental
interventions, provided local hemostatic
measures and appropriate planning are in
place [9, 10]. Evidence syntheses focused
on DOAC:s in oral surgery similarly support
continuation or minimal modification for
low-risk procedures, with individualized
planning for higher-risk surgeries [31].
Translating this to periodontology, non-
surgical therapy and periodontal charting
are generally feasible without altering
anticoagulants, while surgical periodontal
procedures  warrant  structured  risk
assessment (procedure invasiveness, local
inflammation, renal function for DOAC
pharmacokinetics, and coordination with
the prescribing physician when indicated).
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2.4 Antianginal and heart-
failure therapies

For several antianginal and heart
failure drug categories, direct periodontal
endpoints are understudied, and reported
oral effects are often nonspecific. Nitrates
have limited direct evidence linking them to
periodontal indices. In contrast, some
rhythm- and heart failure regimens are
associated with oral adverse effects—
particularly  xerostomia  and  taste
disturbances—which ~ may  indirectly
influence plaque control and dietary
patterns [32]. Case-based literature also
describes sensory disturbances in the
context of cardiovascular drug exposure
(including  antiarrthythmic  regimens),
though these appear uncommon and are not
specific to periodontal destruction [16].

Because these effects are typically
indirect, their periodontal significance is
most apparent in patients who report
functional impacts (dryness, altered taste,
burning symptoms) that compromise oral
hygiene. In such cases, periodontal
management is less about attributing
disease to a drug class and more about
recognizing  symptom-mediated  risk
amplification and addressing it proactively.

2.5 Polypharmacy and
multimorbidity

In contemporary cardiovascular
care, the “medication effect” on periodontal

status  often reflects polypharmacy.
Multiple  xerogenic  medications can
cumulatively reduce salivary flow and
increase subjective oral dryness, thereby
promoting plaque accumulation, gingival
inflammation, and discomfort during oral
hygiene. Large multicenter datasets of
patients with xerostomia show measurable
associations between medication
burden/polypharmacy and reduced salivary
flow rates [33]. More broadly, medication-
induced xerostomia is now recognized as a
common clinical entity in highly medicated
older populations, with implications for
oral function and disease vulnerability
[34].

Multimorbidity  adds  further
complexity. Cardiovascular  disease
severity, frailty, reduced manual dexterity,
dietary  shifts, and socioeconomic
constraints may all worsen plaque control
and periodontal outcomes, independent of
medication pharmacodynamics. As a result,
cardiovascular medication exposure can
serve as a proxy for overall risk and care
complexity rather than a single-cause
explanation for periodontal findings.

Table 1 provides an overview of
the cardiovascular medication classes most
relevant to periodontal practice and
summarizes the typical periodontal
manifestations, the clinical indices most
likely to be affected, and the practical
implications  for  examination  and
management.

Table 1. Cardiovascular medication classes and their most relevant periodontal implications.

Medication class Predominant periodontal- Likely impact on Practical periodontal
(examples) relevant effect(s) clinical indices implications
Calcium channel Drug-induced gingival Increased PPD via Interpret with CAL plus
blockers overgrowth (DIGO), often pseudo-pockets; gingival margin
(nifedipine, inflammation-modified increased plaque position; intensify
amlodipine; retention; increased plaque control and
diltiazem, BOP/gingival indices; supportive care;
verapamil) CAL may be consider surgical
unchanged initially correction if persistent;
communicate with
prescriber if severe

DOI : 10.62610/RJOR.2025.4.17.1



Romanian Journal of Oral Rehabilitation

Vol. 17, No.4 October-December 2025

Medication class

Predominant periodontal-

Likely impact on

Practical periodontal

(examples) relevant effect(s) clinical indices implications
ACE inhibitors / No consistent signature Mixed findings; small Interpret cautiously;
ARBs (e.g., periodontal lesion; possible effects often prioritize standardized

lisinopril; losartan)

host-response/vascular
modulation; confounding
common

overshadowed by
comorbidity burden

outcomes (CAL/PPD
plus radiographic bone
levels) and confounder
control in research;
focus clinically on
overall risk profile and
maintenance

Beta-blockers (e.g.,
metoprolol,
bisoprolol)

Occasional xerostomia and/or
sensory changes; indirect
behavioral effects

Potential increased
plaque and gingival
inflammation if dryness
impairs hygiene

Screen for dry mouth
and functional
limitations; tailor
hygiene aids and recall
intervals if plaque
control is compromised

Diuretics (e.g.,

Xerostomia/hyposalivation;

Indirect increase in

Integrate xerostomia

furosemide, oral comfort changes plaque and gingival management with
thiazides) inflammation; caries periodontal
risk may increase maintenance and caries
prevention; consider
higher fluoride
exposure and shorter
recall in high-risk
patients
Statins Potential anti- In some studies: Avoid overpromising;
(atorvastatin, inflammatory/host-modulatory | reduced BOP/gingival treat as a potential
simvastatin, signal; adjunct literature for indices; modest modifier of
rosuvastatin) local delivery additional PPD inflammatory
reduction and CAL gain | phenotype;
(heterogeneous) conventional
periodontal therapy
remains foundational
Antiplatelets Increased bleeding tendency Higher BOP and Do not equate bleeding
(aspirin; (hemostasis effect rather than procedural bleeding with progression;
clopidogrel, disease effect) without necessary anchor monitoring in
ticagrelor) increase in CAL or CAL/PPD patterns and
radiographic bone loss | radiographs; plan local
hemostasis
Anticoagulants Increased or prolonged BOP and procedural Non-surgical therapy
(warfarin; DOACs: | bleeding during bleeding may be usually feasible; use
apixaban, instrumentation and surgery amplified; periodontal structured risk
rivaroxaban, destruction not assessment for surgery;
dabigatran, necessarily increased avoid independent
edoxaban) interruption advice;

emphasize local
hemostatic measures

Antianginal / heart-
failure therapies
(nitrates;
antiarrhythmics;
others)

Limited direct periodontal
endpoints; possible
xerostomia/taste changes in
some regimens

Indirect effects via
discomfort and hygiene
changes

Treat as symptom-
mediated risk
amplification; focus on
supportive care and
preventive integration

13
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Medication class Predominant periodontal-

Likely impact on Practical periodontal

non-CV drugs) complex care pathways

(examples) relevant effect(s) clinical indices implications
Polypharmacy Additive xerostomia; Worsened plaque Manage the broader
(multiple CV plus frailty/dexterity limitations; control and risk network

inflammatory indices;
confounding dominates

(symptoms, function,
hygiene support,
individualized recall);
interpret medication
associations as
modifiers/markers
rather than single
causes

gingival overgrowth; PPD, probing pocket depth.

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BOP,
bleeding on probing; CAL, clinical attachment level; DOAC, direct oral anticoagulant; DIGO, drug-induced

3. Clinical Evidence Synthesis

3.1 Outcomes used in studies

Across studies linking
cardiovascular (CV) medication exposure
to periodontal status, the choice of outcome
is not trivial: it often determines whether an
association is  detectable, clinically
interpretable, or heavily confounded.

CAL/PPD  versus  gingival
inflammation outcomes. Clinical
attachment level (CAL) and probing pocket
depth (PPD) are foundational -clinical
measures used to define the severity and
complexity of periodontitis and are
embedded in contemporary staging/grading
frameworks [4]. However, CAL and PPD
behave differently: CAL is a cumulative
marker of prior breakdown, whereas PPD is
influenced by both attachment loss and the
current position of the gingival margin. In
drug-related presentations (e.g., gingival
overgrowth), PPD may increase through
“pseudo-pocketing” even when true
attachment loss has not progressed,
complicating cross-study comparisons that
rely solely on PPD thresholds.

Gingival indices (e.g., gingival
index, plaque index) and bleeding on
probing (BOP) reflect inflammatory
expression and hygiene-dependent disease
activity. BOP is widely used in supportive
periodontal care because its persistent
absence is associated with periodontal
stability, whereas its presence is less
specific for future breakdown [29]. This
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asymmetry matters when medications
influence gingival bleeding tendency: a
“signal” in BOP can be amplified without a
parallel change in CAL.

BOP is particularly vulnerable
in antithrombotic cohorts. Antiplatelet
agents and anticoagulants can prolong or
increase bleeding during instrumentation
and peri-procedural care [8]. As a result,
BOP (and patient-reported bleeding) may
be inflated relative to biofilm-driven
inflammation, especially when studies do
not standardize probing force, timing
relative to medication intake, and
concurrent use of adjunctive hemostatic
measures. This does not make BOP
unusable in anticoagulated patients, but it
does mean that BOP must be interpreted
alongside  plaque levels,  gingival
appearance, and hard-tissue outcomes
(CAL/radiographic bone loss) rather than
treated as a standalone proxy for worsening
periodontitis.

Radiographic bone loss and
tooth loss are “harder” endpoints—
useful but imperfect. Radiographic bone
loss (RBL) can serve as a pragmatic
alternative when CAL is unavailable and is
explicitly incorporated into current staging
approaches  [35]. Yet radiographic
protocols vary (bitewing vs periapical vs
panoramic; thresholds for “bone loss™), and
the endpoint may lag behind short-term
inflammatory changes that medication
might plausibly modulate.
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Tooth loss is sometimes used as a
long-term endpoint in periodontal cohorts
and is incorporated into periodontitis
staging when attributable to periodontal

disease [35]. However, tooth loss is
etiologically heterogeneous in many
datasets  (caries, fracture, prosthetic

planning, patient preference), and even in
well-maintained periodontitis cohorts, the
event rate can be low [36], limiting power
to detect medication-related differences
unless sample sizes and follow-up are
substantial.

Why heterogeneity persists.
Beyond clinical reasoning, heterogeneity
arises from differences in disease case
definitions and thresholds, which can
dramatically shift prevalence estimates and
alter observed associations with established
risk factors (e.g., smoking) [37, 38].
Systematic assessments of the
observational periodontal literature have
repeatedly emphasized inconsistent case
definitions and incomplete adjustment for
key confounders [39].

3.2 What the evidence suggests

Rather than cataloguing individual
studies, an evidence map suggests a small
number of comparatively robust signals
amid broader uncertainty.

Most consistent association:
calcium channel blockers (CCBs) and
gingival overgrowth. The link between
CCB use—especially dihydropyridines
such as nifedipine—and drug-induced
gingival overgrowth is well established and
repeatedly replicated across clinical series
and observational studies [5, 12].
Importantly, plaque-induced inflammation
acts as a cofactor: poorer plaque control and
existing gingival inflammation increase the
likelihood and severity of overgrowth.
Clinically, this can manifest as pseudo-
pockets, increased plaque-retention niches,
and compromised self-performed
hygiene—conditions that may secondarily
elevate gingival inflammation and, over

DOI : 10.62610/RJOR.2025.4.17.1

15

time, contribute to
progression if not addressed.

Moderate/variable association:
statins and improved inflammatory
periodontal markers. Statins have a
plausible anti-inflammatory and bone-
modulatory rationale, and both
observational studies and interventional
adjunctive trials report improvements in
periodontal parameters in some settings
[25]. The interventional literature 1is
heterogeneous—statin type, delivery route
(systemic vs local), follow-up duration,
baseline disease severity, and risk profile
vary markedly—and recent syntheses note
risk-of-bias concerns in many trials [26]. In
practical terms, the signal is “promising but
not  definitive”:  improvements in
inflammatory indices and PPD/CAL may
occur in selected populations, but the
magnitude and generalizability remain
uncertain.

Indirect or limited evidence
links ACE inhibitors/ARBs, beta-
blockers, and diuretics to oral effects—
often mediated by xerostomia and
multimorbidity. For several
antihypertensive  classes, the  most
reproducible oral pathway in the literature
is salivary dysfunction rather than a

periodontitis

distinctive periodontal lesion.
Xerostomia/hyposalivation is  reported
overall to  be  associated  with

antihypertensive use [22], and diuretic
exposure has been linked to measurable
changes in salivary flow and composition in
controlled settings [20]. Beta-blocker
exposure has also been examined in relation
to salivary parameters and oral function
[15]. The periodontal relevance is largely
indirect: dry mouth can increase plaque
accumulation and the risk of gingival
inflammation by impairing oral clearance,
altering dietary patterns, and causing
discomfort that undermines oral hygiene.
At the same time, medication use in these
classes strongly correlates with age,
comorbidity burden, and functional
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limitations—making it difficult to separate
a pharmacologic effect from the broader
“multimorbidity =~ phenotype”  without
rigorous adjustment.

Interpretation challenge rather
than disease effect: antithrombotics and
bleeding. Antiplatelet and anticoagulant
therapy can increase bleeding during dental
procedures, yet most guidance supports
continuing therapy for most dental
interventions, using local hemostatic
measures. This reflects that bleeding is
typically manageable and that the
thrombotic risk from interruption may be
substantial [9, 10]. Clinically, this means

heightened bleeding on probing or during
instrumentation should not be
automatically “translated” into greater
periodontal breakdown. Where studies use
BOP-heavy outcome definitions,
anticoagulant/antiplatelet cohorts may
appear worse even if CAL and radiographic
endpoints do not differ meaningfully.

Table 2 summarizes the
periodontal outcome measures most
commonly used in studies of cardiovascular
medication exposure and explains why
apparently conflicting findings are common
across the literature.

Table 2. Periodontal outcomes used in cardiovascular-medication studies and how medication

exposure can distort interpretation.

Outcome Typical measures | What it captures | How CV medications | Interpretation
category best can influence it safeguards
(without true (clinical +
progression) research)
Gingival BOP; gingival Current Antithrombotics can Standardize
inflammation index; bleeding inflammatory increase bleeding probing force;
outcomes scores expression and tendency; gingival interpret BOP
short-term overgrowth can with plaque and
changes increase gingival
inflammation/bleeding | phenotype; avoid
through plaque BOP-only
retention definitions of
worsening in
antithrombotic
cohorts
Periodontal CAL; PPD (site- Cumulative DIGO can increase Record gingival
destruction level); breakdown (CAL) | PPD via pseudo- margin position;
outcomes staging/grading and pocket pockets; gingival prioritize CAL
endpoints environment margin shifts can alter | change over time;
(PPD) PPD without CAL report site-level
change trajectories rather
than single
thresholds
Radiographic Radiographic Hard-tissue Short follow-up can Standardize
outcomes bone loss; defect loss/repair and miss early radiographic
fill; bone level longer-term inflammatory shifts; technique and
change structural change | imaging protocol scoring; align
variability affects reporting with
comparability classification
frameworks; pair
with CAL/PPD
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Outcome Typical measures | What it captures | How CV medications | Interpretation
category best can influence it safeguards
(without true (clinical +
progression) research)
Long-horizon Tooth loss; tooth Net clinical Etiology often mixed | Attribute tooth
endpoints retention; consequence over | (caries, fracture, loss carefully; use
periodontal tooth | years prosthetics); cause-specific
loss influenced by access tooth loss where
to care and treatment | possible; adjust
preferences for dental
attendance and
baseline
restorative status
Patient-reported Dry mouth Symptom burden | Xerogenic regimens Include symptom
outcomes severity; oral and functional and polypharmacy screening;
function; oral constraints increase dryness and measure salivary
health-related hygiene difficulty flow where
quality of life feasible; integrate
preventive
strategies and
supportive care
planning
Abbreviations: BOP, bleeding on probing; CAL, clinical attachment level; CV, cardiovascular; DIGO, drug-
induced gingival overgrowth; PPD, probing pocket depth.

3.3 Bias and confounding

Because cardiovascular
pharmacotherapy is prescribed within
tightly  patterned clinical  contexts,
pharmaco-periodontal — associations are

especially prone to bias.

Core confounders that must be
modeled, not merely reported. Smoking,
diabetes, obesity, and socioeconomic status
(SES) are simultaneously associated with
(1) cardiovascular disease burden and
medication intensity and (ii) periodontitis
prevalence, severity, and response to
therapy [38]. If these variables are omitted
or mismeasured, residual confounding can
easily dominate minor medication effects.

Oral health behaviors and
access to care are frequent “hidden”
drivers. Dental attendance patterns,
insurance coverage, interdental cleaning
habits, and baseline oral hygiene vary
systematically with both SES and chronic
disease management. Many datasets
capture CV prescriptions precisely but
poorly capture plaque control and
preventive dental care; this asymmetry
tends to over-attribute differences in
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gingival indices to medications rather than
to hygiene behaviors and professional
maintenance exposure.

Confounding by indication is
often the central threat. Medication
exposure often reflects the underlying
severity or phenotype of disease (e.g., heart
failure, polypharmacy, high vascular risk),
which, in turn, independently predicts
poorer oral health through frailty, dietary
changes, and reduced dexterity. Classic
pharmacoepidemiology describes this as
confounding by indication and
recommends design and analysis strategies
such as restriction, active comparators, and
careful multivariable adjustment [40]. In
periodontal terms, “more drugs” may
simply mean “more systemic disease,” and
systemic disease may drive both oral
hygiene decline and inflammatory burden.

Reverse causality and cross-
sectional inflation of associations. A large
share of the literature is cross-sectional:
periodontal measurements and medication
status are assessed at the same time point.
In such settings, severe periodontitis may
correlate with poorer cardiometabolic
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health and consequent intensification of
pharmacotherapy, creating a plausible
reverse pathway that inflates medication—
periodontal associations. Without
temporality (and ideally incident exposure
designs), causal interpretation should
remain cautious even when associations are
statistically significant [39].

4. Clinical
Dental Practice

4.1 Medication history at intake

In periodontal patients with
cardiovascular comorbidity, a medication-
focused history is most useful when it
anticipates how drugs can alter periodontal
appearance, measurements, and procedural
risk. At a minimum, clinicians should
document calcium channel blockers (given
their  association with  drug-induced
gingival overgrowth), all antithrombotic
agents (including whether the patient is on
single or dual therapy and the indication),
and the regimen’s overall ‘“xerogenic
burden,” ideally paired with a brief
symptom screen for dry mouth and oral
functional limitations [5]. For
antithrombotics, the goal is not only to list
the drug but also to capture the context that
shapes bleeding risk and the consequences
of interruption. Practical frameworks and
drug-specific considerations are
summarized in major dental guidance
documents [9, 10].

Implications for

4.2 Periodontal examination and

interpretation

In patients receiving
antithrombotic  therapy, bleeding on
probing should be interpreted as a

contextual marker rather than a standalone
surrogate for disease progression. Bleeding
on probing has established clinical utility
for monitoring, but its specificity for future
breakdown is limited, and its expression
can be amplified when hemostasis is
pharmacologically altered

[41]. Accordingly, diagnosis and
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longitudinal monitoring should emphasize

measures that more directly reflect
destruction or change over time,
particularly site-specific clinical

attachment level and radiographic bone
levels, while documenting plaque levels
and gingival phenotype. A parallel
interpretive pitfall arises in suspected drug-
induced gingival overgrowth, where
probing depths may increase through
pseudo-pocketing; careful recording of the
gingival margin position and attachment

level helps avoid overestimating the
severity of periodontitis in this setting.
4.3 Management of drug-

induced gingival overgrowth in calcium
channel blocker users

When gingival overgrowth is
suspected in a calcium channel blocker
user, initial management should focus on
controlling  local inflammation and
improving plaque control, as gingival
inflammation is a key cofactor in the
expression and severity of overgrowth [5].
In practical terms, this entails structured

oral hygiene instruction, intensified
supportive ~ periodontal  care, and
professional  debridement to reduce

inflammatory enlargement and improve
access for self-performed plaque control. If
overgrowth compromises function,
aesthetics, or periodontal instrumentation
despite adequate inflammation control,

surgical correction (e.g.,
gingivectomy/gingivoplasty) may  be
indicated as part of comprehensive

management [42]. Communication with the
prescribing physician may be appropriate
when enlargement is severe or recurrent,
particularly if periodontal consequences are
substantial and a therapeutically acceptable
substitution exists; such communication is
strongest when it documents objective
findings (pseudo-pockets, bleeding,
impaired hygiene access) and the patient's
impact [42].
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44  Bleeding management
during SRP and periodontal surgery

For patients on antiplatelet agents
and anticoagulants, the central clinical
principle is to avoid uncoordinated advice
to stop or modify therapy. Major dental
guidance emphasizes that, for most
patients, antithrombotic therapy does not
need to be altered before dental
intervention, with management relying
instead on procedure planning and local
hemostatic measures [9, 10]. This is
especially important in individuals in whom
interruption carries substantial thrombotic
risk. Clinicians should therefore adopt a
structured risk assessment that integrates
procedure invasiveness, local tissue
inflammation, and patient-level bleeding
modifiers (including drug combinations).
SDCEP provides decision-support
resources for routine primary care use,
including considerations for timing,
bleeding risk stratification, and post-
procedure instructions [10]. Empirically,
prolonged intraoral bleeding during
professional hygiene has been observed
with specific antithrombotic regimens (e.g.,
vitamin K antagonists and dual antiplatelet
therapy), reinforcing the practical need to
confirm hemostasis before discharge and to
deliver clear post-operative guidance [8].
Patient-facing  explanations can be
supported by educational summaries from
professional organizations, which
underscore that minor oozing may be more
frequent yet typically manageable.

4.5 Xerostomia management
and preventive integration

Because xerostomia is a common
consequence of medication burden and is
relevant to both gingival inflammation and
caries risk, it should be explicitly addressed
in supportive periodontal care. Systematic
reviews describe  medication-induced
salivary gland dysfunction as a frequent and
clinically  consequential entity and
emphasize the value of structured
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assessment and symptom-directed
management [43, 44]. In cardiovascular
patients, antihypertensive therapy has been

evaluated for its association with
xerostomia and salivary flow, with the
practical takeaway that dry mouth

symptoms warrant attention even when
causal attribution to a single drug class is
uncertain  [22]. Supportive measures
commonly include hydration counseling,
avoidance of irritating rinses, saliva
substitutes, and saliva-stimulation
strategies when appropriate; the ADA
provides pragmatic patient-care summaries
for xerostomia that can be incorporated into
counseling workflows [45]. Importantly,
dryness management should be linked to
caries prevention in high-risk patients,
including professionally applied fluoride
varnish and prescription-strength home-use
fluoride options, as indicated. The ADA
topical fluoride clinical practice guideline
provides evidence-based recommendations
for patients at elevated caries risk [46].

5. Research Gaps and Future
Directions

A central limitation of the current
literature is the predominance of cross-
sectional or retrospectively assembled
observational designs, in which
cardiovascular medication exposure and
periodontal status are measured
contemporaneously and often without
adequate adjustment for core confounders.
This makes temporality difficult to
establish and increases susceptibility to
confounding by indication, whereby
medication use reflects the severity and
phenotype of cardiovascular disease and
multimorbidity rather than a direct
pharmacologic effect on periodontal tissues
[47]. More longitudinal studies are needed
that explicitly model smoking exposure,
diabetes status, adiposity, and
socioeconomic  gradients, and that
incorporate behavioral determinants such
as oral hygiene practices and attendance at
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preventive dental care [39]. Where feasible,
pharmacoepidemiologic approaches that
better align the time origin with treatment
initiation—such as active-comparator,
new-user designs—should be prioritized to
reduce bias from healthy-user -effects,
frailty, and treatment-duration artifacts
[48].

A second significant gap is the
heterogeneity of outcomes and exposures.
Periodontal “status” is variably defined
across studies using gingival indices, BOP,
PPD thresholds, CAL-based definitions,
radiographic bone loss, or tooth loss
endpoints, and is sometimes not clearly
aligned with contemporary classification
frameworks. Greater standardization would
materially improve comparability and
interpretability. Using agreed clinical
outcomes that distinguish inflammatory
expression from cumulative breakdown—
particularly CAL and PPD recorded with

consistent protocols, alongside
radiographic bone assessment where
appropriate—would align medication—

periodontal research with the current
staging and grading framework and reduce
misclassification [35]. Similarly,
medication exposure should be defined
beyond “use versus non-use” by reporting
drug class and molecule, dose, duration,
timing relative to periodontal assessment,
switching patterns, and co-medication
profiles; without these details, true dose—
response relationships and class-versus-
agent effects remain difficult to detect. The
need for clearer case definitions and more
consistent reporting of confounders has
been highlighted in systematic reviews of
the periodontal literature [39].

Mechanistic  and  interaction
studies are a third priority, particularly
those that explicitly evaluate drug—
microbiome—host-response  relationships.
Periodontitis is now widely conceptualized
as a dysbiosis-driven inflammatory disease
in which the microbial community structure
and host response are mutually reinforcing,
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rather than a condition caused by a small
number of discrete pathogens [49]. Within
this framework, cardiovascular medications
could plausibly influence the expression of
periodontal disease by affecting gingival
vasculature, salivary function, immune
signaling, and tissue remodeling. These
effects may vary by baseline dysbiosis,
genotype, and systemic inflammatory state.
Future studies that integrate clinical
periodontal phenotyping with microbiome
profiling and host-response biomarkers
(local and systemic) would help clarify
whether observed associations reflect true
biologic modification of periodontal
disease activity or are primarily mediated
by behavioral and functional pathways.
Finally, pragmatic interventional
studies are needed to move beyond
association and test clinically actionable
pathways. A key question is whether
optimizing periodontal care in
cardiovascular-medicated patients—who
are often older, multimorbid, and at higher

inflammatory burden—can yield
meaningful improvements in systemic
biomarkers and vascular measures.
Periodontal intervention trials have

reported changes in systemic inflammatory
and vascular function endpoints, including
C-reactive protein and endothelial function,
though effects can be time-dependent and
influenced by treatment intensity and
patient selection [50]. Randomized studies
have also evaluated the effects of
periodontal therapy on cardiovascular risk
biomarkers and vascular structure,
including carotid intima-media thickness
progression [51]. The 2025 AHA scientific
statement underscores the expansion of
evidence in this area, including
interventional studies and
vascular/inflammatory surrogate outcomes
[1]. A logical next step is to embed
periodontal optimization strategies into
cardiovascular care pathways and evaluate
endpoints that matter to both disciplines—
systemic inflammatory biomarkers, blood
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pressure control, vascular function and
structure, and (where feasible) clinical
cardiovascular events—while
simultaneously  tracking  standardized
periodontal outcomes.

6. Conclusions

Cardiovascular pharmacotherapy
meaningfully intersects with periodontal
status, most often by altering how
periodontal disease presents and how
clinical indices should be interpreted in
medicated, multimorbid patients. The most
consistent drug—tissue association remains
calcium channel blocker-related drug-
induced gingival overgrowth, in which
local inflammation and plaque control
strongly influence clinical expression and,
if unaddressed, can contribute to pseudo-
pocketing and secondary periodontal
deterioration.

For other medication classes, the
evidence is more heterogeneous and often
indirect.  Statins show a potential
periodontal benefit in some adjunctive and
observational studies, but effect estimates
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