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			ABSTRACT:  Gradual and persistent destruction of the tooth and surrounding supporting structures is the key to the chronic inflammatory condition Periodontitis, aided from an imbalance in the oral biofilm environment. To evaluate the effect of non-surgical periodontal therapy on blood glucose levels and C-reactive protein in periodontitis patients, and to understand the co-relationship between periodontal well-being and glycemic parameters in subjects with periodontitis versus healthy periodontium. Forty-one patients (aged 25-50 years) were recruited from the outpatient department of periodontics at AB Shetty Memorial Institute of Dental Sciences. Subjects were divided into periodontitis (n=21) and healthy periodontium (n=20) groups. Periodontal clinical variables such as pocket probing depth (PPD) and clinical attachment loss (CAL ) were assessed using William's graduated periodontal probe and mouth mirror. Baseline and post treatment samples were assessed for blood glucose (HbA1c and FBS), and serum C-Reactive protein levels were analysed. A significant reduction in HbA1c levels from 6.07% to 5.95% following periodontal treatment (p<0.001). Fasting Blood glucose levels showed significant reduction from 90.10 mg/dL to 84.19 mg/dL post-treatment (mean difference: 5.90 mg/dL, p<0.001). This study demonstrates that systemic inflammation may be a potential mechanistic link between periodontitis and increased glycaemic parameters. Maintaining periodontal health could therefore play a beneficial role in the management of glycaemic parameters. Non-surgical periodontal treatment is effective in improving the systemic inflammatory markers as well as glycaemic and periodontal clinical parameters in periodontitis patients.

			KEYWORDS: Scaling and root planing; Periodontal health; Periodontitis grade III; C-reactive protein; CRP; Glycated haemoglobin; Blood glucose level.

			RESUMEN: El objetivo de este estudio fue evaluar el efecto de la terapia periodontal no quirúrgica sobre los niveles de glucosa en sangre y la proteína C reactiva en pacientes con periodontitis, así como analizar la relación entre la salud periodontal y los parámetros glicémicos en sujetos con periodontitis en comparación con individuos con periodonto sano. Se reclutaron cuarenta y un pacientes (de 25 a 50 años) provenientes del servicio ambulatorio de periodoncia del AB Shetty Memorial Institute of Dental Sciences. Los participantes se dividieron en dos grupos: periodontitis (n=21) y periodonto sano (n=20). Las variables clínicas periodontales, como la profundidad de sondaje periodontal (PPD) y la pérdida de inserción clínica (CAL), fueron evaluadas utilizando una sonda periodontal graduada de Williams y un espejo bucal. Las muestras basales y posteriores al tratamiento se analizaron para determinar los niveles de glucosa en sangre (HbA1c y glucosa en ayunas [FBS]), así como los niveles séricos de proteína C reactiva. Tras el tratamiento periodontal se observó una reducción significativa en los niveles de HbA1c, que disminuyeron de 6,07 % a 5,95 % (p<0,001). Los niveles de glucosa en ayunas también mostraron una reducción significativa, pasando de 90,10 mg/dL a 84,19 mg/dL después del tratamiento (diferencia media: 5,90 mg/dL; p<0,001). Este estudio demostró que la inflamación sistémica podría constituir un posible mecanismo de vínculo entre la periodontitis y el incremento de los parámetros glicémicos. Por lo tanto, el mantenimiento de la salud periodontal podría desempeñar un papel beneficioso en el manejo de estos.

			PALABRAS CLAVE: Raspado y alisado radicular; Salud periodontal; Periodontitis grado III; Proteína C reactiva (PCR); Hemoglobina glicosilada; Nivel de glucosa en sangre.

			INTRODUCTION

			Periodontitis represents a chronic inflammatory condition that can significantly influence systemic immune-inflammatory responses and is characterized by supporting tissue breakdown (1). Indian council of medical research carried out a number of studies to estimate the etiological nature of diabetes (2). HbA1C levels are positively correlated with negative periodontal parameters (3). The oral cavity is an in-house of copious number of microorganisms, which are both aerobic and anaerobic in nature (4). In comparison with non-diabetes patient the, diabetic patients have an increased menace to get periodontitis (4).  Studies show that Periapical periodontitis influences insulin sensitivity (4).

			The activation of the innate immune system and the resulting chronic inflammation in diabetes exacerbate insulin resistance and contribute to the long-term complications of the disease (5). The impact of glycaemic control on periodontal health needs to be deliberated (5). Elevated glycation of proteins and lipids mediated through AGEs (advanced glycated end products) had an impact on osteogenic degeneration (6). Diabetics with poor glycaemic control have higher levels of C-reactive protein (CRP), a significant cardiovascular risk factor, than those with adequate control (7).

			There is a connection between elevated inflammatory markers, like total and differential WBC and C-reactive protein (CRP), and the risk of developing type 2 diabetes (8). Only a small number of intervention trials have indicated that systemically healthy participants' CRP levels can be lowered by effective anti-infective periodontal therapy (9). It has been demonstrated that periodontal therapy, which combines mechanical treatment with systemic or local antibiotic medication, improves the condition (10). Increased levels of subclinical inflammatory markers in the bloodstream, such as cytokines and chemokines, have been an important risk factor for the onset or progression of type 2 diabetes (11). With an adequate supragingival plaque control regimen, there will be an adequate reduction in uncontrolled diabetes (12).

			 

			The present study investigates the relationship between periodontal health status, inflammatory biomarker CRP, and glycaemic parameters in subjects with periodontitis compared to those with healthy periodontium.

			OBJECTIVES

			To evaluate the effect of non-surgical periodontal therapy (NSPT) on fasting blood glucose levels (FBS) and glycated haemoglobin (HbA1c), serum C-reactive protein (CRP) levels among periodontitis subjects.

			To evaluate the effect of non-surgical periodontal therapy (NSPT) on clinical periodontal parameters, probing pocket depth (PPD) and clinical attachment loss (CAL), bleeding index among periodontitis subjects.

			To compare clinical periodontal parameters, probing pocket depth (PPD) and clinical attachment loss (CAL), bleeding index and fasting blood glucose levels and Glycated haemoglobin levels, serum C-reactive protein (CRP) levels between subjects with periodontitis and healthy periodontium.

			MATERIALS AND METHODS

			Study design 

			This cross-sectional study enrolled 41 patients aged 25 to 50 years from the outpatient department of periodontics at AB Shetty Memorial Institute of Dental Sciences. The ethical approval was granted from the institutional ethics committee (A B Shetty Memorial Institute of Dental Science, 27/3/2023, NUSR2-22-032) and written informed consent was obtained from all participants prior to enrolment. Subjects were included in the study if they were healthy and had at least 20 natural teeth. Subjects were excluded from the study if they had a history of any systemic diseases, like diabetes, hypertension, or periodontal treatment or antibiotic medications in the past 6 months, smokers, or pregnant women. 

			 

			Study Population

			Study subjects were categorized into two groups based on their periodontal health status. Clinical evaluation followed the 2017 World Workshop on Periodontal and Peri-Implant Diseases and Conditions guidelines, which provides ambidextrous staging and grading. 

			Group 1 subjects met the diagnostic standard for periodontitis based on the following criteria: clinical attachment loss ≥ 5mm, probing depth ≥ 6mm, presence of bleeding on probing, and loss of ≥ 4 teeth due to periodontitis. 

			Group 2 subjects had healthy periodontium, defined by probing depth ≤ 3mm, absence of clinical attachment loss, and absence of generalized bleeding on probing.

			

			Group 1 comprised of 21 subjects with stage 3 periodontitis, while Group 2 included 20 subjects with healthy periodontium without any systemic disease or condition. 

			Study Procedure

			A total of 41 subjects who are willing to receive treatment were recruited and for both group of patients, periodontal clinical parameters were assessed during baseline examination.

			Group 2 patients (healthy periodontium) treatment protocol included baseline oral health examination and instructions on maintenance of oral hygiene using proper brushing techniques and interdental aids.

			Group 1 patients (Stage 3 periodontitis) Treatment protocol includes of non-surgical periodontal therapy (scaling and root planning ), including professional mechanical plaque removal and oral hygiene maintenance instructions along with estimation of blood glucose level (HBA1c and FBS) and serum C-Reactive protein was performed and were recalled after 3 months.

			Periodontal clinical variables such as pocket probing depth (PPD) and clinical attachment loss (CAL) were assessed using William's graduated periodontal probe and mouth mirror. Gingival Bleeding Index (Ainamo and Bay, 1975) was the diagnostic standard for gingival bleeding and for plaque accumulation Plaque Index (Loe and Silness, 1964) respectively. 

			Blood samples were collected in a vial and analyzed at the Central Research Laboratory, KS Hedge Medical Academy, Deralakatte, Mangalore, for glycated hemoglobin (HbA1c), fasting blood sugar (FBS). Based on the American Diabetic Association criteria, participants were categorized according to their HbA1c values as normoglycemic (HbA1c<5.7%), pre-diabetic (HbA1c 5.7-6.4%), or diabetic (HbA1c≥6.5%). Latex-enhanced immunoturbidimetric assays (LEIA) was used for HbA1c. This technique quantifies the glycated hemoglobin fraction through a two-step antigen–antibody reaction. In the first step, whole blood is lysed, and both total hemoglobin and HbA1c bind nonspecifically to latex microparticles. Next, a specific monoclonal antibody against HbA1c is introduced, followed by a secondary goat anti-mouse IgG that promotes aggregation of the latex-antibody complexes. The resulting increase in turbidity correlates with HbA1c concentration and is measured via absorbance at approximately 630-660 nm. Results are calculated by comparing the change in optical density to a standardized calibration curve.

			A quantitative sandwich ELISA was performed using the Krishgen GENLISA™ kit to measure human CRP in serum, plasma, urine, tissue homogenates, and cell culture supernatants, following biosafety and ethical protocols. Samples were centrifuged at 2,000-3,000 ×g (15-20 min, 2-8 °C), with hemolyzed specimens excluded. Serum was allowed to clot before centrifugation, and plasma was processed using standard anticoagulant methods. Tissue was rinsed, weighed, homogenized in cold PBS, and lysed via freeze–thaw cycles; supernatants were stored at -20 °C and thawed only once. Samples were assayed either neat or diluted to fit within the kit’s dynamic range (0.78-50 ng/mL), with out-of-range values re diluted and re tested. Precision and validity were confirmed with intra- and inter-assay CVs below 15% and 18%, respectively, and recovery and linearity rates between 80-98% and 81-107%.

			The assay used a 96 well plate coated with capture anti CRP antibodies, following the standard sandwich ELISA format: samples or standards (100 µL) were incubated for 90 min at 37 °C, washed, then incubated sequentially with biotinylated detection antibody (1:100, 60 min) and streptavidin HRP (1:100, 30 min), each step followed by wash cycles. Color development was achieved with TMB for 15 min in the dark, stopped with acid, and OD450 readings were taken within 10-15 min. CRP concentrations were calculated from duplicate or triplicate readings against a standard curve (0.78-50 ng/mL), using cubic spline or 4 parameter logistic regression. This methodology aligns with established sandwich ELISA best practices, where the antigen is “sandwiched” by capture and detection antibodies, followed by enzymatic color development and spectrophotometric quantification .

			 

			Patients in Group 1 (periodontitis) underwent re-evaluation after 3 months, during which clinical parameters were reassessed and blood samples were collected to estimate FBS, HbA1C and CRP levels. Necessary follow-up visits were scheduled based on individual patient needs. Oral hygiene instructions were given to all patients.

			Statistical Analysis

			Statistical analysis was performed using SPSS (Version 27.0). Descriptive statistics were used to encapsulate the data, expressing results as mean±SD or frequency percentages. Paired t-tests were exerted to compare various parameters between pre-treatment and post-treatment conditions among periodontitis subjects. Unpaired t-tests were used to compare parameters between healthy periodontium and periodontitis subjects. Chi-Square or Fisher's Exact tests were applied for comparing categorical parameters. A p-value less than 0.05 was considered statistically significant.

			RESULTS

			The study population comprised 41 subjects (21 females and 20 males), with a mean age of 35.29 ± 8.23 years. Subjects were divided into two groups:20 participants with healthy periodontium and 21 participants with periodontitis. Following non-surgical periodontal treatment (NSPT), several clinical parameters showed notable changes in periodontitis subjects. Serum CRP levels decreased from 54.35 ng/ml to 51.71 ng/ml after treatment, though this alleviation was not statistically significant (p=0.241). Glycaemic parameters demonstrated significant improvements, with HbA1c levels decreasing from 6.07% to 5.95% (mean difference: 0.12%, p<0.001) post-NSPT in periodontitis group (Table 1). HbA1c levels, CAL, pocket depth were significantly higher in the periodontitis group compared to the healthy periodontium group (p<0.001), although there was no statistically significant difference in CRP levels between healthy periodontium and periodontitis group (p=0.857) (Table 2). Higher bleeding index was observed in periodontitis group compared to healthy periodontium group (Table 3).

			

			Table 1. Comparison of various parameters prior and after non-surgical periodontal therapy in periodontitis subjects.

			
				
					
					
					
					
					
					
				
				
					
							
							Variables

						
							
							N

						
							
							PRE -NSPT

							Mean±SD

						
							
							POST-NSPT

							Mean±SD

						
							
							Mean Difference (95% CI)

						
							
							P value

						
					

					
							
							Probing Pocket depth(PPD)

						
							
							21

						
							
							6.47±0.87

						
							
							5.38±0.80

						
							
							1.09(0.89, 1.29)

						
							
							p<0.001*

						
					

					
							
							Clinical Attachment level(CAL)

						
							
							21

						
							
							5.42±0.50

						
							
							4.90±0.30

						
							
							0.52(0.29, 0.75)

						
							
							p<0.001*

						
					

					
							
							Bleeding index(BOP)

						
							
							21

						
							
							(48.8%)-0

							(51.2%)-1

						
							
							(29.3%)-0

							(22%)-1

						
							
							
							p<0.001*

						
					

					
							
							CRP Levels

						
							
							21

						
							
							54.35±6.592

						
							
							51.71±7.98

						
							
							2.64(-1.92, 7.22)

						
							
							0.241

						
					

					
							
							FBS Levels

						
							
							21

						
							
							90.10±7.06

						
							
							84.19±6.92

						
							
							5.90(4.27, 7.53)

						
							
							p<0.001*

						
					

					
							
							HbA1c

						
							
							21

						
							
							6.07±0.20

						
							
							5.95±0.25

						
							
							0.12(0.07, 0.17)

						
							
							p<0.001*

						
					

				
			

			*Statistically significant (p<0.05), Paired t-test.

			PRE-NSPT-Pretreatment-Non surgical periodontal therapy,POST-NSPT-Post treatment-Non surgical periodontal therapy.This table shows that Non-surgical periodontal treatment has led to significant improvements in fasting blood glucose levels, HbA1c,clinical attachment loss (CAL), and pocket depth among individuals with periodontitis.

			Table 2. Evaluation of the various parameters between healthy periodontium and periodontitis group.

			
				
					
					
					
					
					
					
				
				
					
							
							Parameter

						
							
							PDL Status

						
							
							N

						
							
							Mean±SD

						
							
							t-value

						
							
							p-value

						
					

					
							
							CRP Pre Rx(ng/ml)

						
							
							Healthy periodontium 

						
							
							20

						
							
							53.99±5.97

						
							
							-0.18

						
							
							0.857

						
					

					
							
							
							Periodontitis

						
							
							21

						
							
							54.35±6.59

						
							
							
					

					
							
							HbA1c % Pre Rx

						
							
							Healthy periodontium 

						
							
							20

						
							
							4.95±0.28

						
							
							-14.69

						
							
							p<0.001*

						
					

					
							
							
							Periodontitis

						
							
							21

						
							
							6.07±0.20

						
							
							
					

					
							
							CAL mm Pre Rx

						
							
							Healthy periodontium 

						
							
							20

						
							
							0

						
							
							-47.84

						
							
							p<0.001*

						
					

					
							
							
							Periodontitis

						
							
							21

						
							
							5.43±0.50

						
							
							
					

					
							
							FBS (mg/dL) Pre Rx

						
							
							Healthy periodontium 

						
							
							20

						
							
							77.75±5.44

						
							
							-6.24

						
							
							p<0.001*

						
					

					
							
							
							Periodontitis

						
							
							21

						
							
							90.10±7.06

						
							
							
					

					
							
							Pocket Depth (mm) Pre Rx

						
							
							Healthy periodontium 

						
							
							20

						
							
							2.55±0.51

						
							
							-17.46

						
							
							p<0.001*

						
					

					
							
							
							Periodontitis

						
							
							21

						
							
							6.48±0.87

						
							
							
					

				
			

			*p-value<0.05, statistically significant, Unpaired t-tes.

			Interpretation: HbA1c levels, CAL, Pocket depth were significantly higher in the Periodontitis group compared to the Healthy Periodontium group (p<0.001). There is no statistically significant difference in CRP levels between Healthy Periodontium and Periodontitis group (p=0.857).

			Table 3. Evaluation of the bleeding index between healthy periodontium and periodontitis group.

			
				
					
					
					
					
					
				
				
					
							
							Bleeding Index

						
							
							Healthy periodontium

						
							
							Periodontitis

						
							
							Test statistic value

						
							
							p-value

						
					

					
							
							Absent

						
							
							20(100%)

						
							
							0

						
							
							41.00

						
							
							p<0.001*

						
					

					
							
							Present

						
							
							0

						
							
							21(100%)

						
							
							
					

				
			

			*p-value<0.05, statistically significant, Fisher’s Exact test.

			

			DISCUSSION

			In our study, the potency of non-surgical periodontal treatment in improving various health parameters associated with periodontitis is being proven. The findings from our study reveal a variation in glycemic levels in healthy periodontium and periodontitis groups. Recent research indicates that successful periodontal treatment improves blood sugar control. 

			Correlating data were found in a study done by Koromantzos et al., where patients with type II diabetes received a conventional periodontal procedure and after three months, the C-reactive protein levels in this group decreased by 0.20% (9).Promsudthi et al. evaluated diabetic subjects against a group of non diabetic subjects, observed a notable reduction in HbA1c, PI, GI, and PPD scores following periodontal treatment in the diabetes group (10).

			In literature, contrary conclusions were found in an investigation by Dutarte et al., who compared individuals with type II diabetes to those without diabetes and found significant differences in HbA1c and PPD levels, with no change in PI and GI levels (11). Son et al. conducted an analysis 28 days post-periodontal therapy in diabetics and periodontitis group, in which the PI, GI, and PPD showed marked reduction after treatment (12). Similarly, Kiran and team studied type II diabetes and moderate periodontitis group, found that after three months of periodontal intervention, there was a marked reduction in PI, GI, and PPD in both the groups (13).

			A 0.6% reduction in HbA1c levels in people with diabetes was noted after traditional periodontal treatment, as observed by Grossi et al. (14). Numerous studies have since examined the impact of periodontitis treatment on blood sugar management in diabetics. The randomized clinical trials consistently report that periodontal treatment results in the HbA1c drop of 0.4% (15).Our study found a notable difference in CRP levels between the healthy participants and those with periodontitis. Results of our study were supported by studies like  Katagiri S., Nitta H., Nagasawa T., and colleagues, where they observed that CRP levels increased in inflammation are elevated in periodontal diseases. Their prior research indicated that periodontal therapy decreased CRP levels, which subsequently improved glycaemic levels in diabetics (16).

			This survey found a notable reduction in CRP values among the two categories. Chronic infections like periodontitis elevate circulating cytokines and CRP levels, which are acute-phase proteins. These increases can impair glycemic control by affecting insulin activity. Recent epidemiological studies have associated poorly controlled blood sugar levels with the presence of periodontal conditions in diabetics (17). In patients with periodontitis who do not receive treatment CRP levels remain high. Research studies indicate that periodontal procedure significantly lowers CRP levels in diabetic patients with an average reduction of 0.50 mg/L (18).Recent research indicates that successful periodontal procedure improves glycemic control in diabetic patients by lowering biochemical markers (19).

			Type II diabetes alters the thickening of blood vessel walls in periodontal tissues. This leads to gingival microangiopathy, which impairs tissue nutrition and exacerbates immune cell migration from the blood vessels. Additionally defects in chemotaxis and phagocytosis in immune cells weaken the immune response. Changes in oral microbiota, along with reduction in collagen production and increased collagenase activity (20). Emrich et al. discovered that three fold higher prevalence of periodontal conditions in individuals with insulin-resistant diabetes compared to those without it (21). Study conducted Rashmi Durga et al. illustrates that the use of probiotic functional food which was delivered as an adjunct to SRP showed reduction in BOP, PPD, CAL among systemically compromised individuals (22).

			CONCLUSION

			Our study highlights the importance of non-surgical periodontal therapy in effectively reducing glycaemic parameters (FBS, HbA1c) and serum CRP levels and improving the periodontal parameters, pocket depth, bleeding index, and clinical attachment level in subjects with periodontitis.

			Periodontitis patients showed higher inflammatory and glycaemic markers compared to patients with healthy periodontium, supporting the link between periodontal inflammation and metabolic dysregulation. These findings emphasize the value of early periodontal therapy as part of comprehensive strategies to reduce systemic inflammation and improve glycaemic control. 
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ABSTRACT: Gradual and persistent destruction of the tooth and surrounding supporting structures is
the key to the chronic inflammatory condition Periodontitis, aided from an imbalance in the oral biofilm
environment. To evaluate the effect of non-surgical periodontal therapy on blood glucose levels and
C-reactive protein in periodontitis patients, and to understand the co-relationship between periodontal
well-being and glycemic parameters in subjects with periodontitis versus healthy periodontium. Forty-
one patients (aged 25-50 years) were recruited from the outpatient department of periodontics at AB
Shetty Memorial Institute of Dental Sciences. Subjects were divided into periodontitis (n=21) and healthy
periodontium (n=20) groups. Periodontal clinical variables such as pocket probing depth (PPD) and
clinical attachment loss (CAL ) were assessed using William's graduated periodontal probe and mouth
mirror. Baseline and post treatment samples were assessed for blood glucose (HbA1c and FBS), and
serum C-Reactive protein levels were analysed. A significant reduction in HbA1c levels from 6.07%
to 5.95% following periodontal treatment (p<0.001). Fasting Blood glucose levels showed significant
reduction from 90.10 mg/dL to 84.19 mg/dL post-treatment (mean difference: 5.90 mg/dL, p<0.001).
This study demonstrates that systemic inflammation may be a potential mechanistic link between
periodontitis and increased glycaemic parameters. Maintaining periodontal health could therefore play
a beneficial role in the management of glycaemic parameters. Non-surgical periodontal treatment is
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