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ABSTRACT

The present study was conducted to assess whether atorvastatin (ATV) alone could improve 
periodontal parameters and reduce inflammation and bone resorption in generalized chronic 
periodontitis (gCP) patients with hyperlipidemia.  One hundred and two subjects were classified 
into three groups: Group I included 34 gCP patients with hyperlipidemia and maintained on a 
daily dose of 20 mg atorvastatin  at least  for 6 months. Group II  comprised  34 gCP patients with  
hyperlipidemia and not taking any hypolipidemic drugs. Group III consisted of 34 normolipidemic 
individuals with gCP.  The periodontal parameters including plaque index (PI), bleeding on 
probing (BOP), gingival index (GI), probing depth (PD) and clinical attachment loss (CAL) were 
recorded and compared. Unstimulated whole saliva and blood samples were harvested from all 
subjects. Salivary levels of interleukin-1beta (IL-1β) and receptor activator of nuclear kappa B 
ligand (RANKL) were evaluated by enzyme-linked immunosorbent assay (ELISA) technique. The 
blood samples were used to assess the lipid profile for all patients including total cholesterol (TC), 
triglycerides (TG), low-density lipoprotein-cholesterol (LDL-C) and high-density lipoprotein-
cholesterol (HDL-C). The results demonstrated significantly greater decrease of periodontal 
parameters and salivary IL-1β and RANKL levels in group I compared to other groups. BOP, 
PD and CAL were positively correlated with the levels of salivary IL-1β, TC, TG and LDL-C 
whereas HDL-C measurements were negatively associated with BOP, PD and CAL.  In conclusion, 
ATV could be a viable therapeutic modality in gCP management, due to its anti-inflammatory 
and antiosteopathic effects. Salivary IL-1β and RANKL could serve as reliable biomarkers in 
periodontal disease.
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INTRODUCTION 

In a recent consensus report, chronic periodonti-
tis (CP) has  been defined as a chronic multifactorial 
inflammatory disease affecting the tooth supporting 
apparatus.(1) CP is initiated by certain anaerobic bac-
teria and characterized by progressive destruction of 
the periodontal tissues leading eventually to tooth 
loss.(2) It can also be classified among important 
global health problems because it affects the quality 
of life as it leads to tooth loss, causes masticatory 
dysfunction, deteriorates aesthetics, and impacts 
general systemic health.(3) The majority of periodon-
tal tissue destruction results from an exaggerated 
immunoinflammatory host response to periodonto-
pathogenic bacteria and not by their direct effect.
(2) The host response to these pathogens results in 
the release of a vast array of pro-inflammatory cy-
tokines including tumor necrosis factor-α (TNF-α), 
interleukin-1beta (IL-1β) and prostaglandin-E2 
(PGE2).(4) These cytokines can activate a bunch of 
other mediators which lead to matrix degradation 
of the periodontium, and induce bone resorption by 
stimulating differentiation of new osteoclasts.(5) 

Few decades ago, several drugs such as non-
steroidal anti-inflammatory drugs (NSAIDs), 
tetracyclines, and bisphosphonates have been 
assessed as host-modulatory therapeutics in 
the treatment of periodontitis.(6)  Unfortunately, 
NSAIDs, used either systemically or topically, 
did not yield significant clinical benefits and 
have serious adverse effects.(7) Tetracyclines 
demonstrated acceptable results when combined 
with non-surgical periodontal therapy; however, 
a variety of potential adverse events accompany 
tetracycline therapy, particularly photosensitivity.
(8) However, bisphosphonates were found to provide 
some improvements in periodontal parameters,  
their long term use was recently questioned due to 
the increased risk of osteonecrosis of the jaws after 
exodontia.(9)  Thus, periodontists and researchers all 

over the world are continually seeking for new host 
modulatory therapeutics to be used as adjunctive 
treatments for periodontal disease.(2)

Recent investigations have revealed that 
patients suffering from periodontal disease have 
elevated serum levels of total cholesterol (TC), 
low density lipoprotein cholesterol (LDL-C), and 
triglycerides (TG), when compared to individuals 
with healthy periodontium.(10)  On the other hand, 
hyperlipidemic subjects have shown significant 
incidence of periodontal disease in comparison 
to normolipidemic control individuals. Thus, a 
bidirectional relationship is likely to be found 
between periodontal disease and hyperlipidemia.(11) 

Nowadays, atorvastatin (ATV) is considered 
one of the most commonly used hypolipidemic 
drugs that belong to the statins family.(12)  Statins 
are inhibitors of 3-hydroxy-3-methylglutaryl 
coenzyme A reductase (HMG-CoA reductase) 
which competitively and reversibly inhibit the 
mevalonate formation, which is the precursor of 
cholesterol synthesis.(13)  Statins are now known 
by their efficacy in reducing the serum cholesterol 
levels, safety and great tolerability.(14) It was proved 
that statins reduce the serum levels of low density 
lipoprotein cholesterol (LDL-C).(15) Furthermore, 
various investigators presented a strong convincing 
evidence that statins also have anti-inflammatory 
effect, in addition to their lipid-lowering  
properties.(16) More importantly, statins possess 
several potential pleiotropic effects such as 
antioxidant , immunomodulatory, and antithrombotic 
effects.(17,18) They also promote angiogenesis,(19) 
enhance osteoblastic differentiation,(20) and inhibit 
osteoclast formation.(21) Therefore, the clinical 
benefits obtained from use of statins are greater than 
estimated. 

To-date, an increased interest in saliva as a 
diagnostic biologic fluid has emerged among 
researchers.(22) In the context of periodontal disease,  
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unstimulated whole saliva is reported to reflect 
the soluble mediator composition of the gingival 
tissues, gingival crevicular fluid, and saliva in 
patients with periodontal disease.(23)  Potential 
biomarkers of periodontal disease were previously 
identified in saliva and shown to be specific for 
the unique physiologic and pathologic aspects of 
periodontitis.(24)  Changes in the concentrations of 
these biomarkers have diagnostic and therapeutic 
significance.(25) For instance, salivary levels of 
interleukin-1beta (IL-1β) were shown to be elevated 
in periodontitis patients and correlated positively 
to the clinical parameters, including bleeding on 
probing (BOP), pocket depth (PD) and clinical 
attachment loss (CAL).(26) 

Recently, the receptor activator of nucle-
ar factor kappa B ligand (RANKL) was linked 
with periodontal tissue destruction and bone  
remodeling.(27)  When it binds to its receptor RANK 
found on the surface of osteoclast precursors, gen-
eration of new osteoclasts occur.(28)  Moreover, 
binding of RANKL to RANK on mature osteoclasts 
enhances their adherence to bone surfaces and sup-
presses osteoclast apoptosis.(29) Bostanci et al.  re-
ported that the concentration of RANKL in gingi-
val crevicular fluid (GCF) is significantly increased 
in association with periodontal disease.(30) Hence, 
we hypothesized that atorvastatin with its anti-in-
flammatory and antiosteopathic properties could 
improve the periodontal parameters and reduce the 
salivary levels of IL-1β and RANKL in gCP pa-
tients with hyperlipidemia who are controlled with 
atorvastatin. 

Therefore, the purpose of this study was to 
assess whether atorvastatin alone could improve 
periodontal parameters and resolve inflammation 
and bone resorption in hyperlipidemic patients  
with gCP.

PATIENTS AND METHODS

Study Population

A total of 154 hyperlipidemic individuals and 87 
normolipidemic subjects  were recruited from King 
Abdulaziz general hospital in Taif city, Saudi Arabia 
to the Periodontics clinic, Faculty of Dentistry at 
Taif University between January and May, 2017 for 
screening and selection of eligible subjects in order 
to participate in the present study. The inclusion 
criteria included all subjects who had moderate to 
severe generalized chronic periodontitis (gCP) based 
on Armitage classification (31) with an age range 
from 40-60 years old. Eligible individuals were 
non-smokers and had no history of any systemic 
diseases such as diabetes mellitus, hypertension, 
autoimmune diseases and cancer. The selected 
participants did not receive any previous treatment 
for gCP at least in the last 6 months, did not take 
any antibiotics or non-steroidal anti-inflammatory 
drugs for 3 months before commencement of the 
study. The enrolled patients were classified into 
three groups: 

Group I (CP+ATV) which included 34 gCP 
patients with hyperlipidemia and maintained on 
a daily dose of 20 mg atorvastatin  at least  for 6 
months. 

Group II  (CPH), comprised 34 gCP patients with  
hyperlipidemia and not taking any hypolipidemic 
drugs.

Group III (CPN) consisted of 34 normolipidemic 
individuals with gCP.

All study participants signed informed consents. 
The study was approved by the Institutional Review 
Board (IRB) of Taif University.

Periodontal Assessment 

The following clinical periodontal indices were 
assessed in study groups: the plaque index (PI) (32) , 
bleeding on probing (BOP) recorded as percentage, 
gingival index (GI) (33), probing depth (PD) and 
clinical attachment loss (CAL). 
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Saliva Collection

Saliva samples were collected in the morning 
between 8 to 10 a.m. from all participants after 
fasting overnight. All participants were asked not to 
take any drinks except water after getting up. Whole 
unstimulated saliva samples were harvested by 
expectoration into 5 mL sterile polypropylene tubes 
before recording the clinical measurements. All 
saliva samples were centrifuged to remove debris, 
and immediately frozen and stored at -80οC until 
evaluation time. 

Biochemical Assessment

Immediately after saliva collection, 4 mL of 
venous blood samples were withdrawn from the 
antecubital fossa of the arm under complete aseptic 
condition from all patients. The blood samples were 
left to clot for 20 minutes. Then blood samples were 
centrifuged at 3000 rpm for 10 minutes. Clear sera 
were separated and used for lipid profile analysis 
which includes total cholesterol (TC), triglycerides 
(TG) and HDL-C, using specific kits supplied by 
SPINREACT (Sant Esteve de bas (GI), Spain). 
Low-density lipoprotein-cholesterol (LDL-C) was 
calculated by using Friedewald equation: LDL-
C=Total cholesterol- HDL-TG/5 (mg/dL).(34)

The two important aspects of periodontal 
disease, inflammation and bone destruction, were 
evaluated in the patient population by determining 
the salivary levels of IL-1β; an important mediator 
of tissue destruction in inflammatory diseases, 
and RANKL; that promotes bone resorption 
through the activation of osteoclasts. Both analytes 
were determined in saliva by enzyme-linked 
immunosorbent assay (ELISA). Saliva samples 
were pipetted into clean microcap tubes and 
centrifuged at 10,000 × g for 5 minutes. Then, the 
supernatants were transferred to clean microcap 
tubes and used immediately for ELISA assay. 
Human-RANKL and IL-1β ELISA development 
kits (R&D systems, Abingdon Science Park 
Abingdon, UK) were used to quantify these 
molecules in saliva samples according to the 

manufacturers’ recommendations. The results of 
salivary RANKL and IL-1β assays are expressed as 
concentrations in picograms per milliliter.

Statistical Analysis of Data

Data were analyzed using IBM SPSS software 
package version 19. The mean and standard 
deviation were used to describe quantitative data 
after testing normality via Kolmogorov-Smirnov 
test. The ANOVA test was used to compare between 
normally distributed data of the three study groups. 
Moreover, Pearson’s correlation test was used to 
assess the correlation between each two normally 
distributed quantitative variables. The significance 
of the yielded results was considered at 5% value. 

RESULTS

A total of 68 out of 154 hyperlipidemic 
individuals suffering from gCP were selected for 
participation in the study; 34 participants (group 
I; CP+ATV group) were maintained on a daily 
dose of 20 mg atorvastatin for a minimum period 
of 6 months with an age range 41-58 years and 
female participants represented 50% in this group. 
The other 34 individuals who were not taking any 
drugs for hypercholesterolemia represented group 
II (CPH group) with an age range 43-57 years and 
females constituted 47% in the group. A third group 
(CPN group) included 34 out of 87 normolipidemic 
individuals with gCP with an age range 40-55 years. 
Female patients constituted 55% in CPN group. 

The demographics, clinical and lipid profile 
features of the study groups were indicated in table 
1. There were no statistically significant variations 
among groups regarding age, sex and number of 
existing teeth. In group I (CP+ATV group), the 
average duration of atorvastatin intake was 16.8±3.4 
months, whereas the value was zero for the other 
groups, p=0. 

Table 1 also shows the lipid profile data of 
all groups.  Group II (CPN) showed significant 
differences with comparison to group I and III 
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regarding the levels of total cholesterol (TC), 
triglycerides (TG), HDL-C and LDL-C (p< 0.001). 
However, there were no statistically significant 
differences between group I and III regarding the 
afore-mentioned biochemical analytes (p> 0.05). 

Table 2 demonstrates the mean values (±SD) of 
plaque index (PI), gingival index (GI), bleeding on 
probing percentage (BOP) as percentage, probing 
depth (PD) and clinical attachment loss (CAL) 
of all study groups. The PI values showed non- 
significant differences among groups, p>0.05. 

However, the mean GI values of group I, II and III 
were 0.9 ± 0.3, 1.5± 0.2 and 1.3 ± 0.4; respectively. 
Statistically, a significant variation of GI values 
of group I was noted compared to other groups, p 
<0.01. In a similar pattern, BOP in group I showed a 
statistically significant variation when compared to 
group II and III, p <0.01. More importantly, PD and 
CAL measurements of group I showed statistically 
significant differences in comparison to group II and 
III, p<0.01. In addition, group II had no statistically 
significant differences of GI, BOP, PD and CAL 
values when compared to group III, p>0.05.

TABLE (1) Patients demographics, clinical and lipid profile features

Variable
Group I

 (CP+ATV)
n=34

Group II
(CPH)
n=34

Group III
(CPN)
n=34

p-value

Age (years) 48.2±4.7 47.9±5.1 45.3±7.2 NS

Age range (minimum-maximum) 41-58 43-57 40-55 NS

Female, n (%) 17 (50) 16 (47) 19 (55) NS

Teeth (n) 19.2±3.7 21.3±2.9 20.7±2.6 NS

Duration of atorvastatin intake (months) 16.8±3.4* 0 0 0

Total Cholesterol (TC) (mg/dL) 182.3±9.2 231.4±7.6* 174.8±6.1 < 0.001

Triglycerides (TG) (mg/dL) 141.4±9.3 179.6±13.8* 136.2±11.7 < 0.001

HDL-C (mg/dL) 54.3±5.8 37.4±4.1* 57.4±4.1 < 0.001

LDL-C (mg/dL) 76.2±9.5 124.3±11.9* 69.2±7.8 < 0.001

*p= ANOVA test (statistically significant when p< 0.05).  NS denotes non-significant variation (p> 0.05).

TABLE (2) The average values (± SD) of full mouth periodontal indices of study groups

Parameter
Group I

(CP+ATV)
n=34

Group II
(CPH)
n=34

Group III
(CPN)
n=34

PI 1.9 ± 0.3 2.1 ± 0.2 2.2 ± 0.1

GI 0.9 ± 0.3* 1.5± 0.2 1.3 ± 0.4

BOP (%) 42 ± 19* 73 ± 14 67 ± 17

PD (mm) 3.89 ± 0.73* 4.56 ± 0.61 4.39 ± 0.48

CAL (mm) 4.76 ± 0.92* 5.16 ± 0.54 5.09 ± 0.74

*p= ANOVA test (p< 0.01).
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Table 3 displays the comparison between the 
average salivary IL-1β and salivary RANKL levels 
in study groups. The mean salivary IL-1β levels 
for groups I, II and III were 429±143, 874±115 and 
649±97 pg/mL; respectively. A highly significant 
variation was noted for salivary IL-1β levels in 
group I in comparison to the corresponding values 
of group II and III, p<0.001. Moreover, there was 
a significant difference in salivary IL-1β levels 
in group II with regard to group III, p< 0.01.  Of 
interest, it was noted that the average IL-1β level 
in group II are almost two- fold the corresponding 
value in group I. 

The mean salivary RANKL level in group I was 
87±26 pg/mL whereas its mean value was 122±31 
and 115±23 pg/mL for group II and III; respectively. 
Similarly, a significant difference was noted for 
salivary RANKL levels in group I in comparison 
to groups II and III, p<0.001. Of interest, it was 
observed that the average salivary RANKL level 
in group II was 1.4-fold the mean value of group 
I. However, there was no significant variation of 
salivary RANKL levels of group II compared to 
group III, p> 0.05.

In table 4, the correlation matrix between clinical 
periodontal measurements and biochemical analytes 
calculated by Pearson’s test was indicated. The 
values of GI were positively correlated only with 
the values of salivary IL-1β. Moreover, the values 
of BOP were positively correlated with the values 
of salivary IL-1β, TC, TG and LDL-C whereas BOP 
values were negatively associated with HDL-C 
values.  

Furthermore, the values of PD and CAL were 
positively associated with the values of salivary 
IL-1β, RANKL, TC, TG and LDL-C. On the 
other hand, the PD and CAL measurements were 
negatively correlated with the values of HDL-C. 

TABLE (3) Salivary interleukin1-β (IL-1β) and 
salivary RANKL levels in study groups 

Group III
(CPN)
n=34

Group II
(CPH)
n=34

Group I
 (CP+ATV)

n=34
Parameter

649±97**874±115429±143*IL-1β (pg/mL)

115±23122±3187±26*RANKL (pg/mL)

*p= ANOVA test (p< 0.001). ** p= ANOVA test (p< 0.01).

TABLE (4) Correlation matrix of clinical periodontal parameters versus biochemical measurements

Parameter IL-1β RANKL TC TG HDL-C LDL-C

PI
r 0.438 0.249 0.323 0.148 -0.324 0.399

p 0.313 0.534 0.146 0.417 0.17 0.257

GI
r 0.584 0.371 0.226 0.329 -0.398 0.494

p 0.027* 0.124 0.245 0.426 0.524 0.0912

BOP
r 0.579 0.409 0.646 0.702 -0.697 0.591

p 0.037* 0.055 0.031* 0.019* 0.043* 0.034*

PD
r 0.592 0.612 0.629 0.732 -0.793 0.526

p 0.041* 0.013* 0.027* 0.024* 0.046* 0.029*

CAL
r 0.629 0.568 0.570 0.644 -0.712 0.626

p 0.024* 0.035* 0.048* 0.027* 0.031* 0.016*

*p= statistically significant when p < 0.05.
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DISCUSSION  

In this cross-sectional study, the effectiveness 
of atorvastatin (ATV), which is a commonly 
used hypocholesterolemic agent, in improving 
generalized chronic periodontitis (gCP) in patients 
with hyperlipidemia was addressed.  ATV, as 
one of the statins family, has been extensively 
prescribed by physicians worldwide in order to 
prevent cardiovascular accidents.(35) In addition to 
the hypolipidemic effect of statins , they were found 
to possess several pleiotropic actions, particularly, 
anti-inflammatory, immunomodulatory, antioxidant 
effects, as well as increasing osteoblastic 
differentiation and inhibiting bone resorption.(36)

Several previous investigations used statins 
either systemically or as a local delivery therapeutic 
in periodontal treatment showing promising  
results.(37-40) However, other researchers did not 
yield any additional benefits to periodontal therapy 
from statin use.(41) Therefore, we designed this study 
to evaluate whether ATV alone has the potential to 
ameliorate periodontal indices, resolve inflammation 
and affect bone resorption in gCP patients with 
hyperlipidemia. Thus, in our study, we have tested 
the effect of ATV intake in hyperlipidemic patients 
with gCP (CP+ATV group) on the periodontal 
parameters and salivary levels of both IL-1β (as a 
potent inflammatory marker) and RANKL (as an 
osteoclast differentiation marker) compared to a 
group of hyperlipidemic subjects with gCP without 
intake of any hypolipidemic drugs (CPH group) and 
another group of  normolipidemic patients with gCP 
(CPN group). Our findings showed significantly 
greater reduction in GI, BOP, PD and CAL in the 
CP+ATV group when compared to CPH and CPN 
groups. Moreover, the salivary levels of both IL-
1β and RANKL in the CP+ATV group decreased 
significantly in comparison to the other groups. 
These findings were consistent with the results of 
previous studies.(42-44) For instance, in another similar 
cross-sectional study, hyperlipidaemic patients 

who were not taking ATV, when compared with 
normolipidemic individuals and the hyperlipidemic 
group which used a daily dose of 20 mg ATV, had 
significantly increased gingival bleeding index 
and probing depth. It was concluded that ATV as  
a statin has an appreciated effect on periodontal 
health status.(45) However, the previous study did not 
test any biological markers to confirm their findings 
from the biochemical point of view as carried out in 
our study. 

A cross-sectional study carried out by Meisel 
and his colleagues assessed the effects of statins 
on periodontal parameters. Their findings indicated 
that serum C-reactive protein (CRP) levels were 
elevated in peridontitis patients who did not use 
statins, however, in statin users with periodontal 
disease, CRP levels were significantly lower.(46) 
These results came in accordance with our findings, 
but the authors used a different inflammatory 
mediator (CRP) than those investigated in our study.

In our study, we hypothesized that ATV might 
have the potential to decrease two cytokines in saliva, 
IL-1β representing one of the potent inflammatory 
periodontal cytokines as well as RANKL which is 
considered as a novel bone cytokine responsible for 
osteoclast differentiation and activity.(47) We also 
decided to estimate the afore-mentioned cytokines 
in unstimulated saliva because collection of saliva 
is a non invasive method and easily harvested in 
large amount and reflects all soluble mediators and 
cytokines in the periodontal tissues as most of the 
gingival sulcular fluid seeps into saliva.(48) To the 
best of our knowledge, there is no studies available 
until now investigating the salivary RANKL levels 
in chronic periodontitis patients who are maintained 
on a daily stable dose of statins. However, El-
Sharkawy et al, 2010, assessed salivary RANKL 
in periodontitis patients after supplementation 
with omega-3 fatty acids combined with low dose 
of aspirin and demonstrated greater reduction in 
salivary RANKL when compared to the non-omega-3 
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group after 3 and 6 months of therapy.(49) Salivary 
RANKL was also reduced in periodontal disease 
after topical application of melatonin on the gingiva 
in another study carried out by Cutando and his co-
workers.(50) Previously, Jin et al., 2014, reported that 
simvastatin can inhibit lipopolysaccharide-induced 
osteoclastogenesis and decreases alveolar bone loss 
in experimental periodontal disease.(51) 

One of the interesting findings in our study is that 
the average salivary levels of IL-1β and RANKL 
in CP+ATV group are nearly twice and 1.4-fold the 
mean values of the corresponding measurements in 
CPH group; respectively. 

Our study also demonstrated the presence of 
positive association of GI with the salivary levels of 
IL-1β. The results of the present study also showed 
that BOP values were positively correlated with 
the values of salivary IL-1β, TC, TG and LDL-C, 
however, BOP were negatively associated with 
the values of HDL-C. Importantly, the values of 
PD and CAL were positively associated with the 
values of salivary IL-1β, RANKL, TC, TG and 
LDL-C whereas; the PD and CAL measurements 
were negatively associated with HDL-C values.  
This comes in agreement with the findings 
obtained by other investigators. For instance, Katz 
and co-workers confirmed a positive association 
between deep periodontal pockets and high TC 
and LDL levels, by using the index Community 
Periodontal Index of Treatment Needs (CPITN).(52)  
Furthermore, a recent meta-analysis confirmed that 
chronic periodontitis has a significantly positive 
relation with increased serum TG and TC,(53) which 
conforms with our findings.

The anti-inflammatory action of statins, which is 
essential for periodontal therapy, has been proved 
from the results of the present study. This can be 
explained as inhibition of isoprenoids by statins 
interferes with the inflammatory cell signaling 
pathways, hence, reducing pro-inflammatory 
cytokine expression.(54) 

There is a strong evidence supporting a positive 
effect of statins on bone architecture.(55) Alveolar 
crestal bone loss is a characteristic feature of CP, 
and decreasing bone resorption rate is a crucial goal 
for periodontal therapy.(56) The present study also 
has highlighted that salivary RANKL could be a 
potential marker for activity of bone resorption in 
CP patients as our results showed greater reduction 
of salivary RANKL in ATV users. Thus, statins 
have the potential to significantly inhibit alveolar 
bone loss in periodontal disease.(21) While our data 
demonstrate reduction of the periodontal parameters 
and salivary levels of IL-β and RANKL in ATV 
users, there are several important limitations of the 
present cross-sectional study. First, the sample size 
is not large enough to be generalizable to all users 
of different types of statins, so, larger longitudinal 
studies are needed in order to determine whether 
these results are generalizable to various statins 
users. Second, we used a cross-sectional study design 
which inherently does not give the best scientific 
evidence in evidence based dentistry as randomized 
clinical trials.(57) It is of great importance to confirm 
our findings in future randomized clinical trials by 
using different types of statins.

CONCLUSIONS

Our findings suggest that ATV, in addition to 
its hypolipidemic effect, could be an effective 
therapeutic modality in the management of 
periodontal disease, due to its beneficial anti-
inflammatory and antiosteopathic properties. It was 
also concluded that salivary IL-1β and salivary 
RANKL are potential reliable markers for diagnosis 
and treatment of periodontal disease. BOP, PD and 
CAL are positively correlated with the levels of 
salivary IL-1β, TC, TG and LDL-C whereas HDL-C 
measurements are negatively associated with BOP, 
PD and CAL. More clinical human studies of statins 
are warranted to elucidate its therapeutic potential 
in periodontal disease.
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