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Periodontal diseases and systemic diseases - a retrospective register study

Kåre Buhlin and Marija Marjanovic

Division of Periodontology, Department of Dental Medicine, Karolinska Institutet, Huddinge, Sweden


				Background: Over the last decades, periodontal diseases have been discussed as a possible risk factor for systemic diseases with an inflammatory origin.


				Objective: To investigate if adult patients with periodontitis attending the dental school in Huddinge, Sweden, had more signs of systemic diseases such as cardiovascular disease, diabetes mellitus, pulmonary diseases, specifically asthma bronchiale, compared to healthy patients or those patients with gingivitis.


				Design: In this retrospective study, dental charts were examined where the periodontal diagnoses were known. A total of 325 patients with severe periodontitis and 149 patients without periodontitis born 1928–1968 were identified. The diagnosis regarding the systemic diseases was self-reported. Odd ratios for all cardiovascular diseases, diabetes mellitus and pulmonary diseases were calculated with a logistic regression model adjusted for age, gender, and smoking.

Results: A total of 44.3% of those with severe periodontitis also had cardiovascular diseases, 19.1% had asthma bronchiale and 21.2% suffered from diabetes mellitus. Among the controls 30.9% had cardiovascular disease, 23.5% suffered from asthma and 6.7% had diabetes mellitus. Both among the controls and among those with severe periodontitis hypertension was the most frequent diagnosis. There was a significant association between periodontitis and cardiovascular disease (OR=1.79 (0.0143)), but not between asthma bronchiale and periodontitis. The risk for diabetes mellitus was greater among those with periodontitis, OR=2.95 (<0.0001).


				Conclusion: This study shows that there is an association between periodontitis and certain systemic diseases such as cardiovascular disease and diabetes mellitus. However, the underlying mechanism is unknown and it is too early to conclude whether periodontitis is a predictor for other systemic inflammatory diseases.
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Inflammatory and hematological markers in patients with advanced chronic periodontitis
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				Background: In advanced forms of chronic periodontitis, changed or elevated parameters for a number of blood markers have been detected (total cholesterol, LDL, HDL, triglycerides, fibrinogen, CRP and other inflammatory mediators). As important risk markers for cardiovascular disease (CVD) these findings also indicate possible links between periodontitis and CVD. Reasonable explanations could be the direct spread of periodontal bacteria and their products into the circulation triggering the atherosclerotic process and/or the release of host derived inflammatory mediators from chronically inflamed tissues. Several inflammatory disorders (systemic lupus erythematosus, idiopathic juvenile arthritis, rheumatoid arthritis) and other chronic infections associated with inflammation, are also associated with an increased incidence of CVD. In general, exacerbations of these disorders are characterized by activation of leukocytes as well as increased or changed levels of cytokines and other inflammatory mediators which may impose injury to the arterial wall through induction of endothelial dysfunction, secondary atherogenic dyslipidemia and activation of the coagulation cascade. Peripheral blood mononuclear cells (PBMCs) (monocytes and lymphocytes) are central in the inflammation and hence in the atherosclerotic process being exposed to the same environmental factors as cells in the arterial wall. Alterations in gene expression levels of inflammatory mediators in these cells could represent an important source of biomarkers for progression of atherosclerotic disease before signs of inflammation can be seen in vivo.


				Materials and Methods: This pilot study consisted of 5 patients (>43 years of age) with advanced chronic periodontitis and a control group (5; >47 years of age). All participants were otherwise healthy without medical treatment. Fasting blood samples were collected at the initial visit. Analysis of routine parameters was performed in collaboration with the Department of Medical Biochemistry, Oslo University Hospital. PBMCs were isolated, and gene expression of selected cytokines was measured using real-time PCR. Release of selected inflammatory markers was also measured from cultured patient-derived PBMCs. The study was approved by the Regional Ethics Committee.


				Results: Preliminary results from this study showed that fibrinogen levels were significantly higher in the periodontitis group as compared to those in the controls (Mann-Whitney U test). However, no significant differences between test and control group were verified for the other routine parameters investigated (CRP, total cholesterol, HDL, LDL, triglycerides, Apo A1 and Apo B). By Spearman's correlation coefficient test, a strong positive correlation was found between CRP and triglycerides, CRP and Apo B, between cholesterol and LDL, cholesterol and apoB, HDL and apo A1, LDL and apoB and between triglycerides and apoB. A negative correlation between HDL levels and fibrinogen was also detected. For the PBMCs at mRNA level an inverse significant relationship between the test and control group was detected for TNFα, TNFR2 and CXCL16.


				Summary and conclusion: A statistical significant difference for fibrinogen levels was detected between the periodontitis and control group. Furthermore, a strong positive correlation was found between CRP and triglycerides, CRP and Apo B, total cholesterol and HDL, LDL, apoA1 and apoB and between triglycerides and apoB. mRNA expression for the PBMCs showed an inverse significant relationship for TNFa, TNFR2 and CXCL16. Our preliminary results suggested that untreated advanced chronic periodontitis increase or change the blood levels of cytokines and other inflammatory mediators known as risk markers for CVD.
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Oral mucositis associated with head and neck cancer therapy
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				Background: Oral mucositis (OM) is an extremely painful condition that develops in the mouths of patients undergoing cancer therapy. It is characterized by painful sores in the mouth and throat which interfere with eating, talking, and social activities. OM can be so painful that it may cause a patient to discontinue cancer therapy, thus leading to increased mortality. Yet, clinical experience shows that ulcer size and/or location might not correlate with suffering. Consequently, assessment tools such as the NCI-CTC scale or the OMAS, which are largely based on measurement and localization of oral ulcerations, do not reflect the actual ordeal of patients suffering from OM (the OM experience; OME). Therefore, it is not possible to understand how to treat or prevent OM or to improve the quality of life of those undergoing cancer therapies since OME cannot be assessed reliably. Hence, currently available methods for assessment of OM cannot be used to test the development of new therapeutics for prevention or management of OM. We suggest that a more realistic and biologically useful approach for the appraisal of OME should include clinical, patient-based as well as objective biological markers of OM to reflect the OME accurately but these have not been validated.


				Objective: To develop measurements of oral albumin and polymorphonuclear neutrophil (PMN); levels; surrogate markers for epithelial ulceration, combined with the Patient Reported Oral Mucositis Scale (PROMS) to provide a more clinically-relevant estimate of the OME in contrast to methods that are based largely on subjective and clinician-based assessments of ulcer size in patients receiving cancer treatment.


				Methods: Patients at Princess Margaret Hospital in Toronto, Ontario, who were diagnosed with head and neck cancer and receiving radiation therapy, with or without concomitant chemotherapy, were invited to partake in a prospective study. The protocol was approved by the University Health Network Research Ethics Board, Ref. 09-0231-CE. Using a power calculation (set at 80%, p < 0.05) it was determined that 20 patients were needed.. With patient consent, a priori inclusion and exclusion criteria were used for screening purposes. Patients were examined once, before radiation therapy and thereafter twice-weekly during a 6 or 7 week course of treatment. The final examination was performed 4 to 6 weeks after completion of treatment. OM was evaluated clinically according to two commonly used assessment tools, the NCI-CTC-criteria and the OMAS. OME was assessed at each study visit by obtaining saline mouthrinses for measurement of oral albumin and PMN levels, while the participants also completed a PROMS visual analogue scale (VAS) questionnaire focused on the OME. The clinical and biomarker measurements as well as patient-reported OME data were subjected to linear and rank correlation statistical analyses.


				Results: Fifty patients consented to participate in the study and 36 completed the whole course of sixteen clinical examinations. The change from baseline was statistically significant for all biomarkers of OM as well as for OME. All indices demonstrated similar patterns of peak OM activity at 6 and 7 weeks. A subgroup of patients still had OM 4 to 6 weeks after therapy, something not always reported with the NCI-CTC. Significant rank and/or linear relationships (p< 0.05) between clinical assessments the biomarker measurements and the OME data could be identified using the Spearman and/or Pearson product moment correlation coefficients.


				Conclusion: Albumin and PMN measurements, coupled with PROMS VAS data correlated well. These measurements add novel and complementary psychosocial as well as biologically objective dimensions for assessment of OME that are superior to those offered by currently available unidimensional methods of assessment, which focus mainly on ulceration. Using these new methods of assessment, more realistic estimation of the OME should permit the development of more effective therapies for OM than are currently available.
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Salivary biomarkers of oral health–a preliminary report
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				Background and Objective: Saliva may have a potential to be used in the diagnosis of oral and systemic diseases. The overall aim of the present investigation was to explore the possibility to use substances in saliva as biomarkers for systemic and oral diseases. In this preliminary report TNFα and IL-8 are related to periodontal status and smoking.


				Design: 451 randomly selected adults, living in the Southernmost county of Sweden (Skåne) participated in the study. The participants were between 20 and 89 years old, 51% were women and 17% were smokers. All participants were examined as per standard examination procedures and stimulated saliva samples were collected. Digital panoramic radiographs and bite-wings were taken. The cytokines were analysed with a multiplex immune assay (Luminex Bio-Rad).


				Results: Patients with at least 1 gingival pocket ≥6 mm and ≥20% BOP had significantly higher IL-8 concentrations, 686 (±922) pg/mL vs. 459 (±643) pg/mL, p<0.01. The concentration of TNFα was lower but the difference did not reach significance, 3.5 (±8.4) pg/mL vs. 5.1 (±13.4) pg/mL. Smokers had significantly higher concentrations of TNFα, 10.0 (±23.6) vs. 3.8 (±8.6) pg/mL and lower concentrations of IL-8 342.8 (±349.2) vs. 533.8 (±755.4) pg/mL, p=0.029 and p=0.001 respectively.


				Conclusions: Periodontal inflammation was reflected in increased salivary concentrations of IL-8 while no significant association between TNFα concentrations and inflammation could be found. Smoking had a significant influence on both IL-8 and TNFα.
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Antimicrobial peptide expression of a novel organotypic dento-epithelial culture model
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				Background:
The epithelium of the gingiva contributes to innate immune response in several ways, for instance by producing antimicrobial peptides model.


				Objectives: In the present study, the secretion and localization of three epithelial peptides, human β-defensin (hBD)-2, -3, and cathelicidin (LL-37), were studied in an organotypic dento-epithelium (OD-E) model exposed to Fusobacterium nucleatum biofilm.


				Design: Biofilm of F. nucleatum ATCC 25586 or AHN 9508 were produced by culturing on semipermeable membranes. The OD-E model was constructed by seeding keratinocytes on fibroblast-containing collagen gels and by placing enamel pieces on the top. A 3-day-old biofilm was placed on the top of the OD-E and incubated for 5h or 24 h. Production of epithelial antimicrobial peptides was determined immunohistochemically.


				Results: After 5 h of incubation, the biofilm of F. nucleatum stimulated secretions of hBD-2 and -3. HBD-2 was localized on superficial layers and hBD-3 on basal cells of the epithelium and dento-epithelium junctions, while LL-37 secretion was weak. After 24 h, hBD-2 and hBD-3 production was extended through the epithelial layers. In the F. nucleatum AHN 9508 biofilm, LL-37 was localized on the cells of the dento-epithelium junction.


				Conclusion: In our OD-E epithelial antimicrobial peptide responses have different regulation and localization characteristics, similar to those known to occur in the gingival epithelium in vivo.
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				Background: During pregnancy profound alterations of gingival bleeding (GB) frequencies unrelated to overall amounts of visible plaque (VP) may occur.


				Objectives: Here we report site-specific analyses of GB in pregnant women.


				Design: 30 healthy, nonsmoking women with plaque-induced gingivitis (24–35 yr) were examined three times during pregnancy (E1-E3) and twice post partum (E4, E5). Periodontal examinations at six sites per tooth included dichotomous covariates increased probing depth (4+ mm), GB, and VP. Multivariate multilevel (sites, subject) models were applied. 24 non-pregnant women served as a control group.


				Results: When 1–3 mm sites were considered, the association between GB and VP was very strong at the beginning of the pregnancy (OR 31, 95% CI 25–38) but significantly dropped to about 13 (10–16) at wk 25–27 and 34–36. After delivery, odds ratios rose to 20 (16–24) and 23 (17–30). Based on the random part of the model, correlations at the site level between E2/E3 and E3/E4 were rather high (0.23 and 0.15) but very low otherwise (less or far less than 0.1). Correlations at the subject level were moderate (0.5–0.7), but very low (0.09) between E4/E5. In the control group strong associations between GB and VP, low correlations of GB at the site and high correlations at the subject level were in line with a steady-state plaque environment.


				Conclusions: Multivariate multilevel modeling longitudinal GB in pregnant women provides interesting insights into site-specific fluctuations at the level of interest, the gingival unit.
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