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ABSTRACT
Objective: We aimed to evaluate serum lipid levels in periodontitis patients and compared with healthy subjects.

Methods: A case-control study was conducted among 30 participants in the age group of 35-60 y, including 15 subjects in case group with
community periodontal index (CPI) score of 22 and 15 subjects in the control group with a CPI score of < 1 based on their periodontal status.
Fasting blood samples were taken for measurement of lipid profiles, including total cholesterol, triglyceride (TG), high-density lipoprotein (HDL),
low-density lipoprotein (LDL), and very low-density lipoprotein (VLDL) using an enzymatic method. Odds ratio and independent t-test at *p=0.05
significance level were calculated.

Results: Periodontitis patients were 4.1 times at risk to have high triglyceride, 1.3 times at risk to have high total cholesterol and 0.3times at risk to
have higher HDL. Independent t-test showed higher total cholesterol/HDL ratio (*p=0.033) and lowered HDL levels (*p=0.027) in periodontitis
patients.

Conclusion: Periodontitis group has significantly higher total cholesterol/high-density lipoprotein ratio and lower high-density lipoprotein levels
when compared to the healthy group.
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Oral health is a well-known indicator of general health. The impact of
oral infections like dental caries and periodontitis on systemic illness
has been continuously observed over recent researches. Periodontitis
is a common debilitating inflammatory disease leading to the
destruction of periodontal ligaments, adjacent alveolar bone and
finally loss of teeth [1, 2]. The microorganisms responsible for
periodontitis releases endotoxin into the bloodstream and causes
systemic or local inflammatory reactions, thereby initiating a cytokine
cascade with increased levels of proinflammatory cytokines [3, 4]. In
turn, these cytokines promote enhanced lipogenesis, increased
lipolysis and reduced lipid clearance, thereby increasing serum lipid
levels, which was proved to be one of the risk factors for coronary
artery disease [4-6]. Recent literature has illustrated a positive
correlation between periodontal disorders and hyperlipidemia. Sumit
Tiwari et al. (2016) [2] and Deepu Mathew Panickal et al. (2016) [3]
demonstrated significantly higher levels of serum lipid levels in
subjects with chronic periodontitis when compared with healthy
controls [7-9]. However, on the other hand, Machado et al, Hamissi et
al. did not confirm any relationship between hyperlipidemia and
periodontitis [11, 12]. Therefore, we have aimed this study to assess
serum lipid levels in periodontitis patients and compared with healthy
subjects in order to confirm the possible causal relationship between
periodontal diseases and cardiovascular diseases.

A case-control study was designed and conducted among thirty
patients reported to the medical outpatient department of the
Sathyabama General Hospital. The study population included
patients with a minimum of 20 teeth, age group of above 35-60 y
without systemic illness and community periodontal index (CPI)
score =22. Patient with systemic conditions like diabetes,
hyperlipidemia, cardiovascular disorders, conditions related to
elevated levels, respectively, patients with a history of dental
treatment in the past six months, including oral prophylaxis, patients
with aggressive periodontitis and patients who have undergone any
surgical therapy in the past six months were excluded.

The study protocol had been reviewed and approved by the
institutional human ethical committee (IHEC) of the Sathyabama

Institution. A written informed consent was obtained from
participants who fulfilled the eligibility criteria and willing to
participate in the study. Prior to the commencement of the study,
inter-examiner calibration was carried out to ensure uniform
interpretations and consistent examination. The kappa value was
found to be 0.92.

Thirty subjects were randomly selected from the medical outpatient
department by the examiner and the periodontitis patients were
screened by the community periodontal index of treatment needs
(CPITN) using a community periodontal probe with code 2 and
above [10]. On the basis of history and clinical findings, 15 case
group subjects with community periodontal index (CPI) score = 2
and 15 control group subjects with a CPI score < 1 were selected.

Fasting blood samples were collected to estimate the lipid profile,
including total cholesterol, triglyceride (TG), high-density
lipoprotein (HDL), low-density lipoprotein (LDL), and very low-
density lipoprotein (VLDL) using enzymatic methods [5].

The recorded data were compiled and entered into Microsoft Excel
2010 spreadsheet and then exported to the data editor of statistical
package for social sciences (SPSS) software to version 16 for statistical
analysis. Descriptive statistics were carried out to check frequency
distribution. The independent t-test was performed to compare means
of serum lipid levels between periodontitis patients and healthy
persons. The odds ratio was done to check the strength of association
between serum lipid levels and periodontitis. To compare the mean of
variables, independent t-test was set at *p<0.05 significance level.

Table 1 illustrated serum total cholesterol level was 53.33% higher
in the diseased group when compared to 46.66% in the healthy
group, VLDL was 66.66% higher in the diseased group compared to
13.33% in the control group and TG was 60% higher in the case
group when compared with healthy individuals.

On the other hand, periodontitis patient had lower HDL when
compared to 6.66% in healthy individuals. LDL level was 13.33% in
both case and control groups.
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Table 1: Prevalence of serum lipid levels in diseased group and control group along with odds ratio and t-test for equality of means

S. No. Parameters Case Control 0Odds ratio t-test p-value
N (%) N (%)

1 Total cholesterol 8(53.33) 7 (46.66) 1.3 -0.7695 0.448

2 HDL 0 1 (6.66) 0.3 2.3277 *0.027
3 LDL 2(13.33) 2(13.33) 1 0.8772 0.388

4 VLDL 10 (66.66) 2(13.33) 13 -0.9011 0.375

5 TG 9 (60) 4 (26.66) 4.1 -0.8181 0.420

6 Total cholesterol/HDL ratio -2.2440 *0.033

Abbreviations - High-density lipoprotein (HDL), low-density lipoprotein

1*Significant difference (p<0.05).

0Odds ratio demonstrated that periodontitis patients were 4.1 times
at risk to have high triglyceride levels, 13 times at risk to have VLDL,
1.3 times at risk to have high total cholesterol and 0.3 times to have
high HDL.

From the independent t-test, the group means are significantly
different among periodontitis patient and normal persons. We
observed that *p=0.027 for HDL level and *p=0.033 for total
cholesterol/HDL ratio concluding periodontitis patients have
significantly lower HDL and higher total cholesterol/HDL ratio when
compared to normal persons indicating a higher risk for cardio-
vascular disease.

However, the association between altered lipid profile and
periodontitis has been investigated in several studies with
inconsistent results and findings. Fewer studies [2, 16] reported
decreased HDL concentrations, suggesting a positive association
between chronic periodontitis and cardiovascular disease (CVD),
also there were studies without a significant relationship between
serum lipid levels and chronic periodontitis [11, 12].

The underlying mechanism relating periodontitis to increased serum
lipid levels may be lipopolysaccharides (LPS) of dental plaque
diffuse into the systemic circulation and they elicit systemic
lipopolysaccharides specific antibody response resulting in lipid
metabolism disturbance and a hypercoagulable state through
elevation of circulating cytokines. Monocytes derived cytokines such
as tumour necrosis factor (TNF-a), interleukins (IL-1, 6, 8) have
powerful effects on hepatic protein synthesis, tissue catabolism, and
lipid metabolism. Both TNF-a and IL-1 alters lipid metabolism by
inhibiting synthesis of lipoprotein lipase. Bacterial toxins can also
induce changes in cholesterol concentrations; leading to reduced
high-density lipoprotein and increased low-density lipoprotein [13].

Decreased HDL level has been considered as a risk factor for coronary
heart disease due to anti-inflammatory and anti-atherogenic
properties [13, 14]. Total cholesterol/HDL ratio, known as the
atherogenic or Castelli index was considered as an important
component and an indicator of vascular risk [15], the predictive value
of which was greater than the isolated parameters. An increase in total
cholesterol concentration was proved as an atherogenic lipid marker,
whereas reduced HDL cholesterol concentration was correlated with
numerous risk factors, including the components of the metabolic
syndrome, and probably involves independent risk [17, 18].

Individuals with high total cholesterol/HDL ratio or LDL/HDL
cholesterol ratio have greater cardiovascular risk owing to the
imbalance between the cholesterol carried by atherogenic and
protective lipoproteins. This may be due to an increase in the
atherogenic component contained in the numerator, a decrease in
the anti-atherosclerotic trait of the denominator, or both confirming
significant associations with acute coronary syndrome [19].

The drawback of this study included more elaborate study design
and lesser sample size to emphasize a direct correlation between
periodontitis and abnormal serum lipid levels. Within the limitation
of this study, we observed a positive link between periodontitis and
elevated serum lipid levels among the patients reported at the
medical outpatient department in our institution, suggesting
prevention and treatment of periodontal disease could eventually

(LDL), very low-density lipoprotein (VLDL), triglycerides (TG).

hinder the onset and progress of cardiovascular diseases among
periodontitis patients.

ACKNOWLEDGEMENT

The authors were grateful to Dr V. Anu, Reader and Head of the
Department of Public Health Dentistry for her regular guidance and
encouragement.

AUTHORS CONTRIBUTIONS

Concept and design of the study by Dr MA. Adil Ahmed. Data
acquisition by Dr Judyangel D and Rajathi R. Statistical analysis and
data interpretation by Dr Judyangel D. Manuscript drafting by
Rajathi R, Rafiya S, Pooja Kumari and Pragadeeswari D. Manuscript
editing and review by Dr Judyangel D. All authors took part in the
conduction of study.

CONFLICT OF INTERESTS
The authors have no conflict of interest to declare.
REFERENCES

1. Kassab HJ, Thomas LM, Jabir SA. Development and physical
characterization of a periodontal bioadhesive gel of
gatifloxacin. Int ] Appl Pharm 2017;9:31-6.

2. Tiwari S, Singhal B, Saini S. Association between periodontitis
and hyperlipidemia. Indian ] Sci Res 2016;5:1655-7.

3. Panickal DM, Evuru P, Jerry ]J, Mahendra L, Cherukuri S,
Mahendra J]. Estimation of serum lipid levels in chronic
periodontitis patients: a case-control study. Int ] Curr Res Rev
2016;8:23.

4. Lal V, Dubey D, Rath SK, Lohra P. Effect of chronic periodontal
infection on systemic lipid profile: a clinical and biochemical
study. ] Int Clin Dent Res Organ 2015;7:106-10.

5. Hagh LG, Zakavi F, Hajizadeh F, Saleki M. The association
between hyperlipidemia and periodontal infection. Iran Red
Crescent Med ] 2014;16:6577.

6. Joshi SC, Jain PK, Sharma P. Antiatherosclerotic and lipid-
lowering effects of Cinnamomum verum in cholesterol-fed
rabbits. Int ] Curr Pharm Res 2017;9:75-80.

7. Taleghani F, Shamaei M, Shamaei M. Association between
chronic periodontitis and serum lipid levels. Acta Med Iran
2010;48:47-50.

8. Thomas B, Ramesh A, Raghava V. Periodontitis-a new risk
factor for elevated serum lipids? ] Indian Dent Assoc 2008;2:3.

9. Losche W, Karapetow F, Pohl A, Pohl C, Kocher T. Plasma lipid
and blood glucose levels in patients with the destructive
periodontal disease. ] Clin Periodontol 2000;27:537-41.

10. World Health Organization. Oral health surveys: basic methods.
5t Ed. World Health Organization; 2013.

11. Hamissi ], Shahsavarani MT, Shahsavarani H, Sayahpour S,
Hamissi H. A comparison of the serum lipid level between
patients with periodontitis and healthy individuals. ]
Periodontal Implant Sci 2011;2:29-32.

12. Machado AC, Quirino MR, Nascimento LF. Relation between
chronic periodontal disease and plasmatic levels of triglycerides,
total cholesterol and fractions. Braz Oral Res 2005;19:284-9.

13. Sandi RM, Pol KG, Basavaraj P, Khuller N, Singh S. Association of
serum cholesterol, triglyceride, high and low-density
lipoprotein (HDL and LDL) levels in chronic periodontitis

172



14.

15.

16.

Judyangel et al.

subjects with risk for cardiovascular disease (CVD): a cross-
sectional study. ] Clin Diagn Res 2014;8:214-6.

Andhuvan G, Ayyappan P, Sahana C, Poovizhi S, Sivasakthi K.
Knowledge of modifiable risk factors of heart disease among
patients with acute myocardial infarction. Asian ] Pharm Clin
Res 2017;10:99-102.

Devadawson C, Jayasinghe C, Sivakanesan R, Arulnithy K.
Assessment of lipid profile and atherogenic indices for
cardiovascular disease risk based on different fish
consumption habits. Asian ] Pharm Clin Res 2016;9:156-60.

Liu J, Wu Y, Ding Y, Meng S, Ge S, Deng H. Evaluation of serum
levels of C-reactive protein and lipid profiles in patients with

17.

18.

19.

Int ] Pharm Pharm Sci, Vol 10, Issue 2, 171-173

chronic periodontitis and/or coronary heart disease in an
ethnic Han population. Quintessence Int 2010;41:239-47.
Millan ], Pinto X, Munoz A, Zuniga M, Rubies-Prat ], Pallardo LF,
et al. Lipoprotein ratios: physiological significance and clinical
usefulness in cardiovascular prevention. Vasc Health Risk
Manag 2009;5:757.

Singh AK, Chawla V, Saraf SK, Keshari AK. Different chemical,
biological and molecular approaches for antihyperlipidemic
therapy with special emphasis on anti-hyperlipidemic agents of
natural origin. ] Crit Rev 2014;1:1-9.

Panimathi R, Rekha K, Geetha K. Total cholesterol/HDL ratio an
individual predictor of atherosclerosis in acute coronary
syndrome. Sch ] Appl Med Sci 2017;5:3204-8.

173



