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Abstract

Different studies clearly indicate that the estimation of glycated hemoglobin can act as an important and reliable parameter to as-
sess the effective periodontal treatment on the level of glycemic control. This HbA1c assay is of prime interest, and it is advantageous 
over traditional blood glucose monitoring methods. Numerous proteins in the body have the capacity of being glycated. Glycated 
hemoglobin is formed constantly in erythrocytes and is a product of the non‑enzymatic reaction between the hemoglobin protein, 
which carries oxygen molecules and glucose. As the binding of glucose to hemoglobin is highly stable, hemoglobin remains glycated 
for the life‑span of erythrocyte which is approximately 123 ± 23 days. 
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Introduction

Type 1 diabetes mellitus represents approximately 5 to 10% of all diagnostic cases of diabetes mellitus. It is characterized by chronic 
hyperglycemia caused by autoimmune pancreatic β-cells destruction generally leading to total loss of insulin secretion [1]. Periodontal 
disease is a chronic inflammation which involves the tissues surrounding the teeth. These surrounding tissues get affected in response 
to accumulation of bacterial biofilm on the teeth [2]. It has been well established that bacterial pathogens and their products have an es-
sential role in the initiation of the chronic inflammatory process which causes damage to periodontal tissues. The host response appears 
to play an important role in pathogenesis of periodontitis by accentuating the destructive inflammatory process initiated by the bacterial 
insult [3]. 

The complex pathogenesis of this disease is further complicated by the coexistence of systemic diseases, such as diabetes mellitus, 
which has the potential to aggravate the manifestations of periodontitis [4]. Periodontal disease and diabetes mellitus belong to a patho-
logic condition in which both diseases could negatively interfere with each other, constituting a bidirectional relationship with diabetes 
mellitus increasing the risk for periodontitis and periodontal inflammation negatively affecting glycemic control and the progression of 
vascular complications. Diabetic individuals, both type l and type 2, experience a higher incidence of periodontitis and the severity of 
the disease correlates with the duration of diabetes mellitus and glycemic control reflected by glycated hemoglobin (HbAlc) levels in the 
blood [5]. 
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Type l diabetes mellitus has been recognized as an important modifier of periodontal disease [6,7]. Numerous factors related to 
diabetes mellitus have been proposed to increase the severity of periodontal disease in diabetic individuals, such as vascular abnormali-
ties, neutrophil dysfunction, non-enzymatic glycosylation, altered collagen metabolism, and altered monocytic response [8]. Conversely, 
periodontal disease may be a critical factor for worsening glucose intolerance among patients with diabetes mellitus [9] and may increase 
the risk of diabetic complications. Periodontitis may play role in initiating or propagating insulin resistance by enhancing activation of 
the overall systemic immune response which is initiated by cytokines [10]. Elevated circulating levels of tumor necrosis factor-α (TNF-α), 
interleukin-6 (IL- 6), and high-sensitivity capsular reactive protein (hs-CRP), which can impair insulin resistance and thereby reduce 
glycemic control, have been shown in a previous study [11]. 

This way, the control of periodontal disease is essential for improved systemic health in these individuals. Numerous studies have been 
published on the effect of periodontal therapy on glycemic control and some of these researchers have found beneficial effect on glycemic 
control [12-15]. Other studies have demonstrated no significant effect of periodontal therapy on metabolic control [9,16,17]. 

This HbA1c assay is of interest, as it offers advantages over traditional blood glucose monitoring methods. Numerous proteins in the 
body have the capability of being glycated. Glycated hemoglobin is formed continuously in erythrocytes as a product of the non‑enzymatic 
reaction between the hemoglobin protein, which carries oxygen molecules and glucose. Binding of glucose to hemoglobin is highly stable; 
thus, hemoglobin remains glycated for the life‑span of erythrocyte approximately 123 ± 23 days [18]. 

There are principally three methods of HbA1c examination: Flow cytometry, high performance liquid chromatography, and turbidi-
metric inhibition immunoassay (TINIA). The method used in this study is by TINIA by COBAS® auto analyzer. 

Certain studies have shown that, if scaling and root planing are combined with systemic doxycycline, there is a marked improve-
ment in the periodontal status of the patient, that significantly improves the glycaemic control, as can be monitored by the glycosylated 
hae¬moglobin assay (HbA1c) [19]. The reviewed literature also suggest a likelihood of treating with full-mouth ultrasonic debridement 
in combination with systemic tetracycline to improve the diabetic condition [20,21]. An meta-analysis study also demonstrated glycaemic 
control improved after periodontal therapy P = 0.03) [22].

Conclusion

The following conclusions can be drawn: 

1.	 The HbA1c levels are correlated to the duration of the disease and to the type of treatment provided for type 2 diabetes 
mellitus. 

2.	 The HbA1c levels are correlated to periodontal health status after treatment in type 2 diabetics. 

3.	 Following nonsurgical periodontal treatment, a decrease in HbA1c is observed, thus indicating improved blood glucose 
control in type 2 diabetics. 

4.	 Improvement in the HbA1c levels is obtained regardless of the duration of the disease and the treatment provided for type 
2 diabetes mellitus. 

5.	 Improvement in the HbA1c levels of type 2 diabetics after periodontal treatment is obtained regardless of the degree of 
periodontal involvement at baseline.
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