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and smoking comorbidities who subsequently developed Acute Periapical Abscesses (APAs)
by reviewing nearly 1.8 million patient medical records.

Methodology: This study investigated the effect of statins on APA incidence in patients by
reviewing nearly 1.8 million patient medical records.

Results: The odds of developing APAs were significantly reduced for patients taking certain
statins. When adjusting for diabetes comorbidity, all statins studied reduced the OR
significantly. When adjusting for smoking comorbidity, atorvastatin and pravastatin reduced
the odds of developing APAs by almost 2 times (OR 1.22, p<0.0001) and (OR 1.27, p<0.0001),
respectively.

Conclusion: These findings suggest that statins, beyond their lipid-lowering properties, may
offer additional health benefits, including a reduced risk of APAs.
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than 400,000 emergency patient visits were due to either pulpal or periapical diseases resulting

in medical charges totaling more than $160 million [1]. More than 60,000 hospitalizations were
primarily attributed to periapical abscesses [2].

One-quarter (25%) of Americans over 40 take statins to reduce the risk of myocardial infarction, ischemic stroke and other
complications of atherosclerotic disease [3]. Statins, such as atorvastatin, simvastatin, rosuvastatin and pravastatin, are widely
prescribed to lower Low-Density Lipoprotein (LDL) cholesterol, commonly known as "bad" cholesterol [4]. By lowering LDL
levels, statins reduce the risk of cardiovascular events such as heart attacks, strokes and related complications like angina [5-8].
They are also suggested for patients with increased cardiovascular risk due to diabetes, high blood pressure or a family history
of heart disease [9]. Physicians often use risk calculators that incorporate factors like age, blood pressure, cholesterol and lifestyle
to estimate a patient's 10-year cardiovascular risk and statins may be recommended for those at high risk [10].

Beyond cholesterol reduction, statins help stabilize arterial plaque and reduce inflammation, thereby lowering cardiovascular
risk [11]. Despite their benefits, statins are associated with various side effects, contributing to ongoing debate about their use
[12]. Patients taking statins often have significant cardiovascular disease morbidity, as this life-threatening condition accounts
for over 30% of global mortality [13]. Statins function by inhibiting HMG-CoA reductase and reducing cholesterol synthesis and
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are recommended for primary and secondary cardiovascular disease prevention [14-17]. They also exhibit additional effects,
such as anti-inflammatory properties, improved endothelial function and immune modulation, sparking interest in their impact
on infectious and inflammatory conditions [18].

Statins may also impact Acute Periapical Abscesses (APAs), as their anti-inflammatory and immunomodulatory properties can
reduce the inflammation associated with APAs, potentially easing pain and swelling. Though not directly antibacterial, statins
may support the immune system in combating infections like APAs. Studies also suggested that statins may aid bone
regeneration, theoretically supporting healing following an abscess [19-21]. However, traditional drainage, root canal therapy
and medication remain the primary treatments for APAs.

APAs result from bacterial infection, often involving pathogens like Streptococcus and Staphylococcus species, which trigger a
localized immune response, leading to pus accumulation, tissue necrosis and pain [22]. Pro-inflammatory cytokines and
neutrophil recruitment play critical roles in abscess progression. Statins are known to modulate these inflammatory pathways
by reducing pro-inflammatory mediator production and inhibiting neutrophil recruitment [23]. Additionally, statins enhance
endothelial nitric oxide production, improving blood flow and potentially aiding immune cell access to infection sites [24]. Statins
also exhibit antimicrobial effects by disrupting bacterial membranes, which may help control infection [25]. Consequently, a
higher proportion of patients with apical periodontitis who take statins regularly tend to heal compared to those who do not
[26].

The multiple mechanisms of action of statins could potentially interact with diabetes and smoking comorbidities, affecting APA
risk in dental patients. However, these effects have not been thoroughly investigated. Therefore, this study explored the impact
of statins on patients with diabetes and smoking comorbidities who subsequently developed APAs by reviewing nearly 1.8
million patient medical records.

Material and Methods

This study analyzed data from all 1,799,122 patients, including inpatients and outpatients who visited the University of Florida
(UF) Health Center in Gainesville, FL, for various medical conditions. All patient records that included diagnoses of Acute
Periapical Abscesses (APAs) without sinus Infections (ICD-10: K04.7) were considered for inclusion. There were no exclusion
criteria. APAs were coded using the ICD-10 system based on the emergency clinic's diagnostic protocols, with diagnoses
performed by calibrated, experienced oral healthcare professionals in a hospital setting for patients admitted to urgent care.

The use of statins such as atorvastatin, simvastatin, rosuvastatin and pravastatin and any provided dental treatments, such as
endodontic therapy and coronal restorations, were recorded in cases where natural teeth were salvageable. Data on APA
occurrence and statin use were analyzed using Odds Ratio (OR) tests with a 95% confidence interval, while the statistical
differences between study groups were assessed using MEDCALC software. The standard normal deviation (z-value) was
calculated as In(OR)/SE{In(OR)}, with a p-value of <0.05 considered statistically significant [27].

Comorbidities such as diabetes mellitus and smoking (with or without nicotine dependence, ICD-10: F17) were assessed using
logistic regression analysis, with aggregated counts as weights in the SAS 9.4 software model to predict the categorical dependent
variables.

The UF Health Office of the Chief Data Officer provided all medical data covering the period from October 2016 to June 2024.
Following review by the UF Institutional Review Board (IRB), the study was exempted from further review and all data were
de-identified prior to analysis to ensure participant privacy.

Results

Among patients with Acute Periapical Abscesses (APAs) without sinus infections, 19.66% were taking statins. The breakdown
of prescribed statins included atorvastatin (9.82%), simvastatin (3.69%), rosuvastatin (3.52%) and pravastatin (2.61%) (Table 1).
All patients on these statins showed a lower likelihood of presenting with APAs: atorvastatin (OR 2.11, p<0.0001), simvastatin
(OR 1.53, p<0.0001), rosuvastatin (OR 1.62, p<0.0001) and pravastatin (OR 2.04, p<0.0001) (Table 1).
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After stratifying for smoking as a comorbidity, the Odds Ratios (ORs) for APAs among statin users decreased: atorvastatin (OR
1.22, p<0.0001), simvastatin (OR 1.0, p=0.9840), rosuvastatin (OR 0.99, p=0.8895) and pravastatin (OR 1.27, p<0.0001) (Table 2).

Similarly, when data were stratified for diabetes as a comorbidity, the ORs for APAs further decreased among statin users:
atorvastatin (OR 0.91, p<0.0001), simvastatin (OR 0.56, p<0.0001), rosuvastatin (OR 0.70, p<0.0001) and pravastatin (OR 0.80,

p<0.0001) (Table 3).

Atorvastatin Simvastatin Rosuvastatin Pravastatin
No. of patients 176,841 66,405 63,421 47,113
APAs 2,354 (1.33%) 642 (0.96%) 645 (1.01%) 606 (1.28%)
OR 211 1.53 1.62 2.04
95% CI 2.02-221 1.42-1.67 1.49-1.75 1.88-2.22
p <0.0001 <0.0001 <0.0001 <0.0001

Table 1: Odds Ratio (OR) for Acute Periapical Abscesses (APAs) in hospital patients using most commonly prescribed statins.

CI=Confidential Interval. Total hospital patients=1,799,122.

Atorvastatin Simvastatin Rosuvastatin Pravastatin
No. of patients 176,841 66,405 63,421 47,113
APAs 1,359 (0.76%) 418 (0.62%) 396 (0.62%) 375 (0.79%)
OR 1.22 1.00 0.99 1.27
95% CI 1.15-1.29 0.90-1.10 0.89-1.09 1.14-1.40
p <0.0001 =0.9840 =0.8895 <0.0001

Table 2: Odds Ratio (OR) for Acute Periapical Abscesses (APAs) in hospital patients using most commonly prescribed statins

after adjustment for smoking. CI=Confidential Interval. Total number of smokers=103,280.

Atorvastatin Simvastatin Rosuvastatin Pravastatin
No. of patients 176,841 66,405 63,421 47,113
APAs 1,019 (0.57%) 233 (0.35%) 277 (0.43%) 234 (0.49%)
OR 0.91 0.56 0.70 0.80
95% CI 0.86 - 0.97 0.49 - 0.64 0.61-0.78 0.69 - 0.89
p <0.0001 <0.0001 <0.0001 <0.0001

Table 3: Odds Ratio (OR) for Acute Periapical Abscesses (APAs) in hospital patients using most commonly prescribed statins
after adjustment for diabetes. CI=Confidential Interval. Total number of diabetics=116,830.

Discussion

The results of this extensive study indicate that statins can reduce the likelihood of high-risk patients developing Acute Periapical
Abscesses (APAs) by nearly half. These patients, who already have an elevated APA risk due to factors like diabetes, high blood
pressure or a family history of cardiovascular disease, showed a decreased risk when on statin therapy. Additionally, patients
with smoking or diabetes as comorbidities experienced further reductions in APA risk, underscoring the protective effects of
statins [28,29]. Further research is needed to clarify how statins may protect high-risk patients from developing APAs, potentially
due to their antimicrobial properties that help defend against infections leading to APA formation. However, while statins may
reduce the occurrence of APAs by nearly half, they are not a preventive cure. APAs still require clinical treatment, such as surgical
root canal therapy, to fully eliminate the infection [19].

Diabetes and smoking were reported to be the most significant comorbidities for APAs [28,29]. Diabetes increases inflammation
in the periodontal and periapical tissues, impedes new bone formation and increases the expression of RANKL in response to
microbial stimulation [30]. Cigarette smoking irritates the oral mucosa and changes microbial flora and host resistance factors
by reducing blood supply to the alveolar bone and potentially decreasing bone mineral density [30]. In addition, it increases the
prevalence of APAs versus nonsmokers [29].

https://doi.org/10.46889/J]DHOR.2025.6105 https://athenaeumpub.com/journal-of-dental-health-and-oral-research/


https://doi.org/10.46889/JDHOR.2025.6105
https://athenaeumpub.com/journal-of-dental-health-and-oral-research/

Statins' anti-inflammatory, immunomodulatory and antimicrobial properties could benefit a range of dental infections beyond
APAs that may respond positively to statin therapy [32]. These include periodontitis, often leading to tooth loss if untreated [32].
Statins' anti-inflammatory effects could help reduce inflammation in periodontal tissues and slow disease progression [33]. Some
studies suggest statins may support bone regeneration in periodontal disease, aiding recovery [34]. Peri-implantitis is a
destructive inflammatory condition around dental implants caused by bacterial infection; peri-implantitis is the leading cause of
implant failure. Statins may help reduce peri-implant inflammation and stabilize bone loss, critical for implant retention [35].

Statins' anti-inflammatory effects may help alleviate postoperative pain and inflammation associated with alveolar osteitis,
commonly known as dry socket, following tooth extraction, thereby promoting healing [36]. Additionally, statins could enhance
the immune response, support bone healing and complement antibiotic therapy for osteomyelitis of the jaw [37]. This rare yet
severe bone infection can be challenging to treat.

While Acute Periapical Abscesses (APAs) are common endodontic infections, other root canal infections resulting from decayed,
fractured or traumatized teeth could also benefit from adjunct statin therapy [38]. Statins help reduce inflammation and enhance
immune response; however, root canal therapy remains an essential component of treatment [19].

Although statins could be adjuncts to antibiotics in managing dental infections, they should not replace primary treatments such
as root canal treatment, medication or necessary surgical interventions [39]. More research is needed to elucidate the exact effects,
optimal dosages and applications of statins for dental infections.

The pleiotropic effects of statins present promising opportunities to improve outcomes for patients with APAs, periodontitis,
peri-implantitis, alveolar osteitis, osteomyelitis of the jaw and other dental infections. Their capacity to reduce inflammation,
modulate immune responses and potentially exert antimicrobial effects could complement traditional treatments, leading to
enhanced infection control and faster recovery [40]. However, clinical evidence specifically addressing the use of statins in the
management of medical and dental abscesses has been limited, necessitating further investigation to clarify their role [41]. If
proven effective, statins could be an innovative adjunct therapy in managing dental infections, potentially alleviating patient
inflammation, pain and complications.

Several limiting factors should be taken into consideration. This study was a cross-sectional study and as such, it cannot establish
a strict cause-and-effect relationship. Also, the patient population examined may have had additional underlying systemic or
dental conditions affecting the odds of acute PAs. However, since diabetes and smoking are the most significant comorbidities
that can affect the OR of APA development, adjusting for such comorbidities was most significant. Additionally, the quality of
tooth restoration and endodontic treatment was not analyzed. However, our study showed that statins can reduce the likelihood
of high-risk patients developing Acute Periapical Abscesses (APAs) regardless.

Conclusion

Atorvastatin, rosuvastatin, pravastatin and simvastatin, demonstrated a significant protecive effect against Acute Periapical
Abscesses (APAs) especially in diabetic patients. These findings indicate that statins, in addition to their lipid-lowering
properties, may provide significant health benefits, including a reduced risk of developing APAs.
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