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ABSTRACT

Pharmacodynamic Potential of Sub-Gingivally Delivered Lovastatin

in The Treatment of Patients with Chronic Localized Moderate
Periodontitis: A Longitudinal Study
Hejal K. Bhamtikar ', Bindu R. Nayar 2, Lalbahadur L. Sadhu 3, Aayushi Gupta 45, Mainul Haque &

INTRODUCTION

Periodontitis is an inflammatory disease caused by specific
bacteria that leads to the progressive destruction of tooth-
supporting tissue. Treatment often includes non-surgical therapy,
but antimicrobials may be needed to target bacteria. However,
antimicrobial resistance can occur. Statins, particularly lovastatin,
have shown promise in reducing inflammation and promoting
bone formation in periodontitis treatment.

Methods

This study included 62 patients (12 males, 50 females) with chronic
localized periodontitis aged 29-41. Patients were randomly divided
into two groups: one treated with lovastatin gel (experiment
group) and the other with a placebo (control group). After baseline
measurements, subgingival scaling and gel application were
performed. Data was analyzed using SPSS software (IBM SPSS
Statistics for Windows, Version 22.0.Armonk, NY: IBM Corp.).

Results

This longitudinal study evaluated the efficacy of subgingival
lovastatin in treating chronic localized moderate periodontitis. The
study included 62 patients with no significant baseline differences.
Significant improvements were observed in the lovastatin-treated
experimental group for sulcus bleeding, pocket probing depth, clinical
attachment, and bone fill (93.5% vs. 29% in the control group)

Conclusion

The study concludes that lovastatin’s local delivery adjunct to
scaling and root planning reduces bleeding pocket depth and
enhances clinical attachment and bone growth. Long-term, more
extensive studies are needed to assess its full benefits.

Keywords

beneath the gums, subgingival, local drug delivery, mouth and
tooth diseases, chronic periodontitis, effectiveness, therapeutic
intervention, a fungal metabolite, lovastatin
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INTRODUCTION

Periodontitis is an inflammatory disease of the
tooth-supporting tissue of the teeth caused by
specific microorganisms resulting in progressive
destruction of the periodontal ligament with
pocket formation, recession, or both !2,
Inflammatory periodontal disease is widely
accepted and caused by dental plaque bacteria
!. The severity of periodontitis mainly depends
on the host’s response to the bacterial invasion
3. The need to quantify the specific bacteria in
periodontal disease started in the 1970s and
has become a prominent area of investigation.
The concept of the plaque hypothesis and
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different forms of periodontal diseases are caused by
specific bacteria >*°. Non-surgical therapy is often the
preferred choice of treatment for periodontal disease.
Still, it may not eliminate the anaerobic infection at the
bottom of the periodontal pocket as it is inaccessible to
the periodontal instruments ¢. The remaining bacteria
at the base of the pocket often recolonize, causing an
inflammatory state ’.

So, researchers came up with the idea of adding
antimicrobials to local and systemic treatment protocols.
This served as an adjunct to mechanical therapy.
Systemic antimicrobials helped eliminate the bacteria
left over after mechanical treatment . However, the
above advantage comes with certain disadvantages,
such as the risk of antibiotic resistance and adverse
effects, which limits its age °. In 1979, Max Goodson
developed a local drug delivery therapeutic agent. This
system overcame most systemic therapy problems,
limiting the drug to its target site and achieving a much
higher concentration '°.

Various antimicrobials have been tried for local
delivery in the subgingival areas, e.g., tetracycline,
chlorhexidine, metronidazole, minocycline,
azithromycin, doxycycline, and ofloxacin '. Local
drug delivery can be used in gels, microspheres, etc.
Multiple vehicles like methylcellulose, Carbopol, and
glycolide polymers have been used and mentioned
in the literature '*'*. Similarly, various studies have
been conducted on the different modes of local drug
delivery of the antimicrobial subgingivally '*. The local
use of antibiotics can lead to chances of resistance
to microorganisms, hence reinfection from the
neighboring sites like the tongue, buccal mucosa, etc.
', Thus, developing an agent that can heal that issue
without antibiotic resistance can be of great utility for
managing chronic localized moderate periodontitis.

Various studies have shown that statins effectively treat
periodontitis by reducing inflammation, promoting bone
formation, and reducing tooth loss in chronic periodontitis.
In addition, the literature has shown the possible effects
of statins on the local inflammatory response associated
with periodontal disease. Individuals taking statin drugs
experience significantly less periodontal inflammation,
as measured by bleeding on probing, despite equivalent
plaque levels, PPD, and smoking status.

Hence, this study assessed the efficacy of subgingivally
delivered lovastatin in treating patients with chronic
localized moderate periodontitis.

MATERIALS AND METHODS

This longitudinal study (LS) was conducted in the
Department of Periodontology, Ahmedabad Dental
College & Hospital, Ahmedabad, Gujarat 382115,
India. It aimed to compare the efficacy of subgingivally
delivered lovastatin as an adjunct to scaling and root
planning in treating patients with chronic localized
moderate periodontitis. “LSs employ continuous or
repeated measures to follow individuals over prolonged
periods—often years or decades. They are generally
observational, with quantitative and/or qualitative
data collected on any combination of exposures
and outcomes, without any external influence being
applied” 7. No attempt was made to do a randomized
control trial (RCT).

Sample Size

The study included 62 patients (12 males and 50 females)
aged 29 to 41, with a mean age of 33.6 years in the test
group and 35.1 years in the control group. Patients of
either sex, systemically healthy, with chronic localized
periodontitis, one or two sites involved with attachment
loss, pocket probing depth of 4 to 7 mm confirmed by
radiograph, and no tooth mobility were included in the
study. The following formula was used to determine the
sample size.

[n=\frac{(Z_{\alpha/2} + Z {\beta})"2 \cdot 2 \cdot \
sigma”2}{d"2} \] (Where Z o/2 is the critical value of
the Normal distribution at o/2).

Patients allergic to the statin group, smokers and
Alcoholics, those with uncontrolled systemic
conditions, pregnant and lactating females, and those
undergoing periodontal treatment in the last 6 months
were excluded from the study.

Study Period

This study was carried out from August 2021 to
February 2023.

Study Design

This is a single-blinded, prospective study. All 62
patients were randomly divided into 2 groups of 31
each (Figure 1). The experimental group consisted of 7
males and 24 females, and the control group consisted
of 5 males and 26 females. The randomization
procedure was done using the coin toss method. Group
One consisted of the patients treated with lovastatin gel,
whereas group 2 patients were treated with carbopol gel
980 [control (placebo) group].
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Paient Selecion as per Inclusion
Criteria
N=62

\ 4

Scaling and Root Planing

Treated with lovastatin gel
N=31

)

Recalled on 7, 15, 30, 60, and 90
Days
Data Recorded

Randomization by Coin Toss
Method

Treated with carbopol gel 980
(placebo group) N=31

'

Figure 1: Flowchart illustrating the methods of this paper.

Notes: This illustration was created using the premium version of Biorender '* (https://www.biorender.com/), with
the License Agreement number NA27MVV5JM, accessed on December 6%, 2024.

lllustration Credit: Aayushi Gupta.

Treatment Procedure

Patients with chronic localized moderate periodontitis
were selected. All the patients underwent supra-gingival
scaling and were recalled after one week. Baseline
measurements like plaque Index [(PI), Loe, 1967] ,
gingival index [(GI), Turesky-Gilmore-Glickman] '*-
2 probing pocket depth (PPD) 222, modified sulcus
bleeding index [(mSBI) by Mombelli, 1987] %%, clinical
attachment level #*, and an intraoral periapical (IOPA)
radiograph > were taken for all the patients. The IOPA
was taken using a calibrated grid and paralleling cone
beam technique. Soon after recording the baseline
measurements, patients were randomly assigned to the
test or the control group using coin toss methods. All
the patients underwent subgingival scaling and root
planning.

Additionally, group one patients were treated with
lovastatin gel (experimental group) and group two
with placebo carbopol gel (control group). The gel was
placed with the help of a syringe and needle in both

groups. Periodontal dressings were placed to protect
the sites. Post placement of the gel, patients were
given oral hygiene instructions using flip charts and
were instructed to refrain from chewing hard or sticky
foods, brushing near the treated areas, and using any
interdental aids for one week. They were also advised
to report any untoward effects. The recall visits were
scheduled on the 7%, 15", 30™ 60", and 90™ day. All
the parameters were recorded on each visit. A trained,
calibrated single examiner did all the measurements
and recordings.

Preparation of Lovastatin Gel (Experimental Group)

A 3 gm Carbopol 980 (Corel Pharma Chem, GJ,
India) was weighed using a balance (Shimadzu Ax100
electronic balance, Shimadzu Forest, Japan) and
transferred in small quantities to a beaker containing
100 ml of distilled water, which was subjected to
continuous stirring using a laboratory scale stirrer
(Eltek, Mumbai, India) at 1000 rpm. This mixture
added 1.2mg of lovastatin powder (Sterling Biotech

ENEVCVI RN /111p://www.banglajol.info/index.php/BIMS
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Ltd, GJ, India). Stirring was done Continuously till the
uniform gel was obtained. This gel was transferred into
previously sterilized, amber-colored glass bottles. The
sterilization was done by autoclaving at 125 degrees
centigrade for 21 minutes at 15 1bs. No preservatives
or flavoring agents were added. The gel was prepared
fresh daily and stored at an ambient temperature for use
within 24 hours.

Preparation of Carbopol Gel (Control Group)

Carbopol powder is typically obtained at 2% w/w and
was sprinkled slowly into distilled water while stirring
continuously to avoid clumping. The solution was
allowed for 2 hours to hydrate appropriately until a
uniform solution was obtained. This is a significant step
in gel formation. Triethanolamine was added slowly
till the pH reached 6.0 to 7.0. After this neutralization,
incorporate preservatives, active ingredients, or other
additives, ensuring they are thoroughly mixed without
destabilizing the gel structure. Once the gel is ready,
transfer it into clean, sterilized containers to avoid
contamination and store it at room temperature.

Statistical Analysis

The data gathered were organized and subjected to
statistical analysis using SPSS software (IBM SPSS
Statistics for Windows, Version 22.0. Armonk, NY:
IBM Corp.). Using the standard probability plot, it was
noted that the clinical parameters follow the distribution
normality. Therefore, an independent t-test was used
for plaque index, bleeding on probing, pocket probing
depth, and clinical attachment level. In contrast,
Fischer’s exact test was done to calculate bone fill. A
two-tailed probability of a value less or equal to 0.05
is considered significant when comparing the mean
between the groups.

Ethical Approval

Patients explained the protocols, procedure, and
other details before the commencement of the study.
Informed consent was obtained from the patients
after presenting all the details related to the research
work. The Institutional Review Board of Ahmedabad
Dental College & Hospital, Ahmedabad, Gujarat
382115, India, approved this study with Reference
No.: GDC/2021/237, Dated 10 June 2021. This study
was planned and conducted under the declaration of
Helsinki (version 2008).

RESULTS

This research was conducted to study the efficacy of
subgingival lovastatin as a local drug delivery agent
with its anti-inflammatory and bone-forming properties
in treating patients with chronic localized moderate
periodontitis. The study subjects consisted of 62
patients with chronic periodontitis. The mean age was
27.26+7.57 in the test group and 31.5+7.4 in the control
group, with 12 males and 50 females.

The mean baseline values for the test and the control
group for all parameters were not statistically significant
(Table 1).

The gingival index did not show statistically significant
results between the test and the control group at any
given interval (Table 2). The mean of the modified sulcus
bleeding index of the test and control groups between 0
to 15 and 0 to 90 days showed a significant variance.
The change between 0 to 30 days and 0 to 60 days in the
same parameter was non-significant (Table 2).

The mean pocket probing depth of the test and control
groups between 0 to 15, 0 to 30, and 0 to 60 days were
non-significant. The change between 0 to 90 days in the
same parameter was significant (Table 2). The mean
clinical attachment levels of the test and control groups
between 0 to 15, 0 to 30, and 0 to 60 days were non-
significant. The change between 0 to 90 days in the
same parameter was significant (Table 2). Bone fills
were 93.5% of the test group and 29% of the control
group (Figure 2) and (Figure 3).

Percentage

Figure 2: The Bar Chart Illustrating the Bone Fill in
Both Groups.

Notes: Illustration Credit: Aayushi Gupta.
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Figure 3: A: The area marked in green shows the placement of Lovastatin (Test Group). B: Bone formation is seen in
the marked area (Test Group). C: The area marked in green shows the placement of the placebo gel (Control Group).
D: Very Mild bone formation was seen in the marked area but was less than in the test group (Control Group).

DISCUSSION

Non-surgical therapy is the cornerstone of periodontal
treatment, and local drug delivery plays a vital role
Y. The advantages of using a subgingival local drug
delivery system include achieving high intrasulcular
drug concentration, avoiding its systemic side effects,
and better patient compliance 2. Inflammation is the
immune response to any injury . In Gingival tissue,
clinically, the inflammation is presented as gingivitis *°.
The progression of gingivitis to periodontitis depends
on tissue hemostasis *'. It is becoming increasingly clear
that a key objective of treating inflammatory diseases is
restoring tissue to its homeostasis *.

Anti-inflammatory agents in vogue reduce inflammation
and do not bring about a resolution, which is our desired
goal. Therefore, a timely and appropriate host response,
whether naturally occurring or induced through the

supplementation of host modulatory agents, is essential
to prevent the transition of an acute inflammatory
response into a chronic condition and enhance the
chances of restoring homeostasis. Apart from the
NSAIDs, traditionally used to eliminate inflammation, a
new class of lipid-lowering drugs, 3- hydroxy 2-methyl
glutaryl coenzyme A reductase inhibitor, have been tried
in recent years **. They act as competitive inhibitors
of HMG-CoA reductase and are extensively used in
medicine to lower cholesterol, providing an effective
strategy for treating hyperlipidemia and atherosclerosis
34, Studies have shown the effect of statins on bone
regeneration when combined with calcium sulfate as a
career or used alone 3*3¢. Morris et al. 3¢ investigated
the effect of injectable simvastatin on three types of
periodontal defects in beagle dogs: intrabony defects,
Class II furcation defects, and edentulous alveolar
ridges.

LN\EV BV XY /i1tp://www.banglajol.info/index.php/BJMS
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Histomorphometric analysis revealed a 29% increase
in ridge thickness with simvastatin. However, bone
height loss and furcation defects were observed in
interproximal areas. They bring about bone growth
by increasing osteogenic gene expression 7. Statins
initiate restoration of tissue hemostasis through the
resolution pathway as these agents can increase the
production of 15-epi-lipoxins (15-epi-LxA4) and
bring resolution of the acute inflammation 8. 15-epi-
lipoxins are a more bioactive form of native lipoxins,
exhibiting enhanced pro-resolving properties *°. They
are generated during an acute inflammatory response
by activating the lipoxin pathway, facilitated by lipid
mediators of inflammation in the presence of aspirin .
Even though many studies show the anti-inflammatory
effect of systemically taken Simvastatin and other
statins, scarce data are available concerning the local
delivery of statins in periodontal management #-4,
For a drug to effect adequately, the first and foremost
requirement is that it must be delivered to the site along
with an appropriate career at an adequate concentration.
Secondly, the drug must be able to leach out from the
carrier into the surrounding milieu for a considerable
period. Ideally, this drug leaching must be continued for
4 hours at a significant concentration to get the desired
effect. Thus, the ideal concentration of the carrier and
the drug must be developed. This clinical study aimed
to find the efficacy of subgingivally delivered lovastatin
as an adjunct to scaling and root planning in treating
patients with chronic localized moderate periodontitis
Compared to the placebo gel.

Bleeding on probing appears to be the early signs of
periodontal inflammation, followed by a change in
color or visual signs of inflammation *. Also, it is
an objective sign. Non-inflamed sites rarely bleed
4, Bleeding on probing is not a reliable indicator of
progressive attachment loss but an excellent predictor
of periodontal stability *. In the present study, the
difference in modified sulcus bleeding index between
0 to 15 days was 0.50+0.81 in the test group and
0.09+0.77 in the control group with a t-value of 2.04
and p-value equal to 0.045, which was significant. On
the 30th and 60th day, the mean of the test group was
0.98+0.63 and 0.66+0.64, 1.27+0.54 and 1.22+0.53,
respectively, which was non-significant.

Contrary to this, on the 90th day, the difference between
the test and the control group was significant (p-value
0.033). The considerable result at these intervals could be

because of the anti-inflammatory properties of lovastatin
gel on gingiva tissues. The reduction in bleeding on
probing is consistent with the finding by Suresh et al.,
who stated that individuals taking locally applied statin
drugs had significantly less periodontal inflammation
as measured by a decrease in BOP despite equivalent
plaque levels, PPD and smoking status *’. The reduction
in gingival bleeding aligns with the findings of Sakoda
et al., who concluded that simvastatin exhibits an anti-
inflammatory effect on human oral epithelial cells.
This effect is independent of its cholesterol-lowering
properties and is achieved by reducing IL-1-induced
production of inflammatory cytokines, such as IL-6 and
IL-8, in human oral epithelial cells *. The resolution of
inflammation seen after statin therapy is attributed to
decreased leukocyte migration *°. Statins can suppress
neutrophil transendothelial migration and chemotaxis,
which helps explain their anti-inflammatory effects *°.
The anti-inflammatory effect of statins on monocytes
and macrophages is attributed to their ability to reduce
the expression of intercellular adhesion molecule-1
and the secretion of interleukin-6 induced by
lipopolysaccharides *'. They observed that statins reduce
the Cox 2 and MMP 9 expression and their activity *%.
Statin triggered biosynthesis of the anti-inflammatory
and pro-resolving mediator 15-epi-LXA4 5%,

At any interval, the gingival index showed no
statistically significant change in either the test or
control group. The possible reason for not getting
similar results between the mSBI and GI could be
due to the methods used to assess the gingival index
and modified sulcus bleeding index, as the GI is used
to evaluate the severity of gingival inflammation. In
contrast, the mSBI assesses the severity of bleeding, a
sign of gingival inflammation, and the difference in the
scoring criteria.

There was also a gain in clinical attachment level in
the test group on the 90th day. The mean difference in
the test group was 1.32 mm and 0.87 mm in the control
group. As the study subjects selected were without a
gingival recession, the probing pocket depth and clinical
attachment level were the same. The more significant
reduction in pocket depth and clinical attachment level
gain and modified sulcus bleeding index following the
findings of various studies 5, which state that local
simvastatin in the treatment of chronic periodontitis can
lead to a more significant gain in CAL with decreased in
the pocket depth, bleeding on probing, and gingival index.
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A more excellent bone fill was observed between 0
and 90 days in the test group. This finding aligns with
various studies reporting that simvastatin promotes
osteoblastic activity and inhibits osteoclastic activity
by stimulating bone morphogenetic protein (BMP)-
induced osteoblast differentiation **°7. It has been
shown to counteract the suppressive effects of tumor
necrosis factors and prevent the inhibition of BMP-2.
Additionally, it enhances alkaline phosphatase activity
and mineralization while increasing the expression of
bone sialoprotein, osteocalcin, and type I collagen .
It has been reported that statins stimulate the release
of vascular endothelial growth factor (VEGF) in a
dose-dependent manner and may promote osteoblast
differentiation and bone nodule formation by enhancing
VEGEF expression in bone tissue *.

Simvastatin  significantly increased the mRNA
expression of bone morphogenic protein 2 (BMP-2),
vascular endothelial growth factor (VEGF), alkaline
phosphatase, type I collagen, bone sialoprotein, and
osteocalcin (OCN) in non-transformed osteoblastic
cells (MC3T3-E1), while simultaneously suppressing

the gene expression of collagenase-1 and collagenase-3
60,61

Limitations of the Study

The present study has limitations, including the need
to conduct more research at different hospitals. Patients
from different population strata should be included in
the clusters. Long follow-ups are required for a more
affirmative result.

CONCLUSIONS

It can be concluded from the present study that
lovastatin’s local drug delivery can be used as an
adjunct to scaling and root planning by reducing the
severity of bleeding, pocket depth reduction, and gain

in clinical attachment level. It also promoted significant
bone growth. The period may need longer to evaluate
the long-term benefits of the desired results. Long-
term studies with larger sample sizes are required to
assess the benefit of lovastatin local drug delivery, its
release pattern, minimum inhibitory concentration,
whether multiple doses are needed, and its effect on
inflammation.
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