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Abstract
AIM
To evaluate the effect of nonsurgical periodontal therapy 
on glycosylated haemoglobin levels in pre-diabetic patients 
with chronic periodontitis (CHP).

METHODS
Sixty pre-diabetic patients with CHP were selected and 
equally allocated to case and control group. All subjects 
were evaluated at base line for periodontal parameters 
(plaque index, oral hygiene index, modified gingival 
index, probing pocket depth, clinical attachment level) 
and systemic parameters [glycosylated hemoglobin 
(HbA1c), fasting lipid profile, and fasting blood glucose]. 
The case group received non-surgical periodontal 
therapy. Subjects were re-evaluated for periodontal and 
systemic parameters after three months. 
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RESULTS
Both groups were comparable at baseline. Three months 
after non surgical periodontal therapy (NSPT), there 
was significant improvement in periodontal parameters 
in case group. The mean difference in systemic 
parameters like HbA1c and fasting plasma glucose from 
baseline to fourth month for case group was 0.22 ± 0.11 
and 3.90 ± 8.48 respectively and control group was 
-0.056 ± 0.10 and -1.66 ± 6.04 respectively, which was 
significant between case and control group (P  < 0.05). 
In the case group there was a significant decrease in 
HbA1c from baseline to three months following NSPT (P  
< 0.05).

CONCLUSION
This study showed that periodontal inflammation could 
affect the glycemic control in otherwise systemically 
healthy individuals. Periodontal therapy improved 
periodontal health status and decreased glycosylated 
haemoglobin levels, thus reducing the probability 
of occurrence of inflammation induced prediabetes in 
patients with CHP. 

Key words: Prediabetes; Chronic periodontitis; Non 
surgical periodontal therapy
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Core tip: A bidirectional link exists between diabetes and 
periodontitis. Periodontitis may affect glycemic control 
in otherwise systemically healthy individuals resulting 
in an elevated glycosylated hemoglobin level. Pre dia
betes may be associated with periodontal disease in 
systemically healthy subjects. This clinical trial evaluated 
the effect of non-surgical periodontal therapy on 
glycosylated hemoglobin levels in pre-diabetic patients 
with chronic periodontitis (CHP). This study showed that 
periodontal therapy improved periodontal health status 
and decreased glycosylated hemoglobin levels, thus 
reducing the probability of occurrence of inflammation 
induced prediabetes in patients with CHP.
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INTRODUCTION
Periodontal disease is a complex immuno inflammatory 
disease characterized by the destruction of periodontal 
ligament and alveolar bone with subsequent clinical 
attachment loss. The progression and severity of the 
periodontal destruction depends on the balance between 

the virulence of microorganism and the host immune 
response[1]. Pathogenesis of periodontal disease involves 
cytokines and inflammatory mediators including interleukin 
(IL)-1, IL-6, tumor necrosis factor (TNF)-α, prostaglandin 
E 2 (PGE2), etc., which are capable of acting alone or 
together to stimulate the destruction of attachment 
apparatus. Periodontal pocket acts as a portal of entry for 
these microorganisms and inflammatory mediators into 
the systemic circulation which could lead to low-grade 
inflammatory burden. Recent studies have demonstrated 
that chronic periodontitis (CHP) is a potential risk factor 
for systemic diseases like coronary heart diseases/
atherosclerosis[2], diabetes mellitus (DM)[3], etc.

DM is a group of metabolic disorder characterized by 
high blood glucose levels resulting from defect in insulin 
secretion, insulin action or both[4]. The prevalence of DM 
across the world is 5%[5]. Periodontitis is accepted as one 
of the complications of DM[6]. Researchers have identified 
a two way relation that exists between diabetes and 
periodontal disease. The biological plausibility supporting 
such a link is based on the fact that pathogenic biofilm 
associated with periodontal disease induces a chronic 
systemic inflammation, and thus contributes to cumulative 
inflammatory burden which can worsen insulin resistance 
and impair glycemic control in diabetes[3,7].

ADA Standards of Medical Care in Diabetes introduced 
glycosylated hemoglobin (HbA1c) level as another 
criterion for diagnosis of diabetes[4]. According to this, the 
normal value of HbA1c is ≤ 5.6%. However, values of, 
HbA1c ≥ 6.5% is diabetic and those in between 5.7-6.4 
is “pre-diabetic” or “at risk of diabetes”. Prediabetes is a 
high-risk state for diabetes that is defined by glycemic 
variables that are higher than normal, but lower than 
diabetic thresholds. Prediabetes is associated with the 
simultaneous presence of insulin resistance and β-cell 
dysfunction[8]. International Diabetes Federation projects 
an increase in the prevalence of prediabetes to 471 
million globally by 2035[9].

Although many studies[10-12] have examined the severity 
of periodontal disease in patients with DM, relatively very 
few studies[13,14] have addressed the association between 
periodontitis and glycosylated hemoglobin. These studies 
reported that HbA1c levels were slightly elevated in CHP 
patients, otherwise systemically healthy and they were in 
a pre- diabetic stage. So it can be considered that there 
exists a relation between prediabetes and periodontal 
inflammation.

Emerging data suggest that non surgical periodontal 
therapy (NSPT) can reduce the bacterial deposit, cytokine 
levels and may result in the reduction of HbA1c and 
improvement in glycemic status in patients with DM and 
CHP[15]. So it was hypothesized that NSPT in pre-diabetic 
patients with CHP would have an effect on their HbA1c 
level. This study aimed to assess the effect of NSPT 
on HbA1c level in CHP subjects (otherwise systemically 
healthy) with HbA1c level in the pre-diabetic range 
(5.7%-6.4%) and the secondary outcome of this study 
was to assess the effect of NSPT on serum lipid profile.
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MATERIALS AND METHODS
Participants
The study was carried out by the Department of Perio
dontics in association with the Division of Biochemistry, 
Government-Medical College Calicut. The study subjects 
were selected from amongst patients who had reported 
for periodontal treatment and prediabetes was detected 
from HbA1c.

A total of 60 pre-diabetic patients with CHP (otherwise 
systemically healthy) reporting to the department of 
Periodontics were selected as per the inclusion and 
exclusion criteria. These 60 subjects were equally 
allocated to case (intervention group) and control group. 
The inclusion criteria for study subjects were that the 
patients had to be between the age group of 25 to 
55 years, and, have a minimum of 20 teeth present. 
These patients were otherwise systemically healthy with 
moderate and severe CHP (CDC criteria[16]) and their 
HbA1c status in the pre diabetic range (5.7%-6.4%). 
Patients with systemic diseases/conditions that shortened 
erythrocyte survival (e.g., hemolytic anemia, chronic 
kidney disease, pregnancy, etc.), acute conditions that 
contraindicated a periodontal examination, subjects 
who received systemic antibiotic therapy within the 
past 6 mo and periodontal therapy in the past one year, 
and patients who were not willing to sign the informed 
consent form were excluded from the study. This clinical 
trial was carried out based on Helsinki Declaration, 2008 
modification. The study protocol, consents and all study 

procedures were approved by the Institutional Ethics 
Committee, Government Dental College, Calicut, Kerala, 
India. It was recorded under the clinical trial registry of 
India (registration No. CTRI/2014/09/004952).

Study design
This clinical trial was a non randomized interventional 
study of ten months from October 2014 to August 2015 
which included steps from enrolment to data analysis. 
Duration between intervention and re-evaluation was 
three months (Figure 1). A total of sixty subjects were 
allocated into the case and control group with thirty 
subjects in each group. Subjects were assessed by 
a questionnaire regarding their medical, dental and 
social history, age, gender, family income, education, 
occupation and oral hygiene practices.

Oral and periodontal examinations included an assess
ment of plaque index (PI), calculus index (CI), modified 
gingival index (MGI), percentage of sites with bleeding 
on probing (BOP), probing pocket depth (PPD) and 
clinical attachment level (CAL). Systemic and biochemical 
parameters included, glycosylated hemoglobin (HbA1c), 
fasting plasma glucose (FBG), total cholesterol (TC), 
triglycerides (TG), high density lipoprotein (HDL), low 
density lipoprotein (LDL) and very low density lipoprotein 
(VLDL). HbA1c level assay was done by ion exchange 
high performance liquid chromatography (HPLC). Bio-
Rad (D-10) Dual Program kit was used which was NGSP 
certified and standardized to the DCCT assay. All perio
dontal and systemic parameters were assessed at 

Enrollment
Assessed for eligibility (n  = 60)

Allocation

Follow-up

Analysis

Allocated to intervention (n  = 30)
   Received allocated intervention (n  = 30 )
   Did not receive allocated intervention (n  = 0)

Allocated to non-intervention (n  = 30)

   Did not receive allocated intervention (n  = 30) 

Lost to follow-up (n  = 0)
Discontinued intervention (n  = 0)

Lost to follow-up (n  = 0)

Analysed (n  = 30) 
   Excluded from analysis (n  = 0)

Analysed (n  = 30) 
   Excluded from analysis (n  = 0)

Figure 1  Consort flow diagram.
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baseline by a single trained examiner (MS).

Periodontal treatment (intervention)
Oral hygiene instruction was given to subjects in the 
case group which included demonstration of proper 
brushing technique and usage of inter proximal cleansing 
measures. A 10-mL chlorhexidine mouthwash (0.12%) 
was prescribed for use twice daily for three months. 
One week prior to periodontal therapy, teeth with poor 
prognosis were extracted. NSPT (jaw quadrant-wise 
manner)was done by a single trained investigator (MS) 
at a series of appointments over a period of two weeks. 
It included supragingival and subgingival scaling, root 
planing, and antimicrobial therapy (Cap Amoxycillin 500 
mg tid for 5 d). No periodontal treatment was received by 
control group during the intervention period (3 mo). After 
the intervention period (3 mo), the control group received 
non-surgical and supportive periodontal therapy. CHP is 
not a life-threatening disease. In severe periodontitis, the 
rate of progression of periodontal destruction is only 0.1 
mm per year and by delaying the treatment for 3 mo, the 
maximum destruction that could occur may be very small 
(0.025 mm loss) which has no impact on the patient[17].

Re-evaluation
All periodontal and systemic parameters were recorded 
at the fourth month after NSPT for both case and control 
group by the same single trained examiner (MS). After 
the study period all study subjects were advised diet and 
life style modifications and follow ups.

Statistical analysis
Mean (± SD) and frequency were calculated for quantitative 
and qualitative variables respectively. Independent t test 
was done to analyse the quantitative variables between 
groups at baseline and at the time of re-evaluation. χ2 test 
was performed to compare characteristics like gender and 
socioeconomic status at baseline. Mann Whitney U test 
was used to compare modified gingival index, plaque 
index and calculus index between case and control group 
at base line. Quantitative variables between baseline and 
at the time of re-evaluation were analyzed by paired t 
test.

RESULTS
The mean age of case group and control group was 

41.33 ± 6.63 and 41.93 ± 5.77 years respectively 
and was comparable between the groups. There was 
no significant difference in gender distribution and 
socioeconomic status between groups (P > 0.05) (Table 
1). All periodontal and systemic parameters were 
comparable at baseline (P > 0.05) (Tables 2 and 3).

In the case group, the changes in periodontal indices 
(MGI, PI and CI) from baseline to re-evaluation in the 
fourth month after NSPT were significant (P < 0.05) (Table 
4). The percentage of sites with bleeding on probing 
in case group in the fourth month after NSPT was sig
nificantly reduced. In case group at baseline the mean 
PPD and CAL, was 3.27 ± 0.29, 2.95 ± 0.49 respectively 
and in the fourth month re-evaluation after NSPT the 
mean PPD was 2.70 ± 0.24 and mean CAL was 2.48 ± 
0.46. The mean changes in PPD and CAL from baseline 
to re-evaluation was statistically significant (P < 0.05) 
(Table 4). In the case group after NSPT, a significant 
decrease in PPD and an increase in CAL was observed. 
Paired t test was performed to analyze the mean changes 
in FBS and HbA1c from baseline to the fourth month in 
the intervention group. A significant improvement in FBG 
and HbA1c was observed after NSPT and there was a 
decrease in mean TC, TG and LDL (Table 5).

The mean changes in periodontal variables from 
baseline to the fourth month re-evaluation was analyzed 
between the case and control group subjects. The 
mean difference in the intervention group for MGI, PI 
and CI was 1.13 ± 0.32, 0.75 ± 0.21 and 1.73 ± 0.43 
respectively and for the control group was -0.006 ± 0.02, 
-0.003 ± 0.014 and -0.017 ± 0.05 respectively, which 
was statistically significant (P < 0.05). Negative values 
indicated worsening of periodontal parameters at re-
evaluation. The percentage of sites with BOP, percentage 
of sites with PPD ≤ 3 mm, PPD4-6 mm, PPD ≥ 7 mm 
and percentage of site with CAL 1-2 mm, CAL 3-4 mm, 
CAL > 5 mm observed significant differences between 
groups. The mean change in PPD from baseline to fourth 
month re-evaluation for case and control groups was 
0.56 ± 0.16 and -0.01 ± 0.006 and the mean difference 
in CAL for intervention group and control group was 
0.47 ± 0.19 and -0.001 ± 0.019. The mean changes in 
PPD and CAL were significant between groups, depicting 
a significant decrease in PPD and gain in CAL for inter
vention group in the fourth month following NSPT. In 
control group there was an increase in PPD and an 
increase in loss of clinical attachment in the fourth month 

Sociodemographic character Case Control P  value

Age (mean ± SD) 41.33 ± 6.63 41.93 ± 5.77 0.710
Gender (% within the group) Male 26.7 40 0.412

Female 73.3 60
Socioeconomic status (% within the group) APL 73.3 50 0.110

BPL 26.7 50

Table 1  Sociodemographic characteristics of case and control group

APL: Above poverty line; BPL: Below poverty line.

Joseph R et al . Periodontal therapy and glycosylated hemoglobin
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following NSPT (Table 6).
The mean change in FBG and HbA1c from baseline to 

the fourth month after NSPT for the case group was 3.90 
± 8.48 and 0.22 ± 0.11 and the control was -1.66 ± 6.04 
and -0.056 ± 0.10 which was significant (P < 0.05). In 
the intervention group there was a significant decrease 
in HbA1c from baseline to three months following NSPT, 
indicating that NSPT improved glycemic status in these 
subjects. The mean changes in TC and LDL between 
groups were significant, whereas the mean differences in 
TG, VLDL and HDL were not significant (P > 0.05) (Table 7).

DISCUSSION
In periodontal disease, cytokines and inflammatory 
mediators stimulate attachment apparatus destruction 
via tissue-derived matrix metalloproteinases[18]. It has 
been suggested that proinflammatory cytokines, such 
as lL-1β and TNF-α, produced as a systemic response 
to periodontal infection, are responsible for insulin 
resistance. Taylor et al[19] have reported that severe 
periodontal infection may affect glycemic control in 
diabetic patients. Wolff et al[13] have observed significantly 

higher blood glucose levels in otherwise systemically 
healthy patients with periodontitis which indicate that 
these patients have some dysregulation in their glycemic 
control and they are in a pre-diabetic state.

Our case group received NSPT including systemic 
antibiotics, mouth rinses, and periodontal and systemic 
parameters were reevaluated at the fourth month. 
NSPT is an effective method to remove the calculus and 
plaque bacteria attached to the root surface. It results in 
reduction of the gingival inflammation, probing pocket 
depth, and improvement in clinical attachment level. 
Although studies have shown that healing may continue 
for a period of one year following initial therapy, most 
of the healing is completed within 3 mo[20,21]. Dentinal 
tubules which open up as a result of scaling and root 
planning allow invasion of pathogens and can act as a 
source of re infection with in a period of 3-4 mo[22]. So in 
this study re-evaluation of periodontal parameters were 
done at the fourth month after NSPT. 

The various indices measured (MGI, PI, CI) for assess
ing oral hygiene and inflammatory status had significant 

Parameters Mean ± SD Mean ± SD P  value

Case group Control group
MGI   1.55 ± 0.37   1.53 ± 0.28 0.723
PI   1.05 ± 0.24   1.03 ± 0.23 0.871
CI   1.95 ± 0.45   2.11 ± 0.48 0.173
BOP (%)   60.37 ± 13.66   64.87 ± 11.61 0.175
PPD (mm)   3.27 ± 0.29   3.24 ± 0.27 0.694
Sites with PPD ≤ 3 mm (%)   60.86 ± 12.22 64.85 ± 8.24 0.143
Sites with PPD 4-6 mm (%)   37.03 ± 11.05 34.05 ± 8.06 0.238
Sites with PPD ≥ 7 mm (%)   1.75 ± 2.28   1.01 ± 1.46 0.142
CAL (mm)   2.95 ± 0.49   3.03 ± 0.59 0.567
Sites with CAL 1-2 mm (%)   40.58 ± 11.72   41.16 ± 17.16 0.879
Sites with CAL 3-4 mm (%) 42.79 ± 7.76   41.41 ± 10.77 0.573
Sites with CAL ≥ 5 mm (%)   15.81 ± 10.60   17.67 ± 13.32 0.552

Table 2  Baseline periodontal parameters of case and control 
group (mean ± SD)

MGI: Modified gingival index; PI: Plaque index; CI: Calculus index; 
BOP: Bleeding on probing; PPD: Probing pocket depth; CAL: Clinical 
attachment level.

Parameters Mean ± SD Mean ± SD P value

Case group Control group
FBG (mg/dL) 107.53 ± 9.44 103.17 ± 7.84 0.060
HbA1c (%)     5.96 ± 0.17     5.97 ± 0.19 0.836
TC (mg%)   206.80 ± 38.60   191.83 ± 26.15 0.084
TG (mg%)        130 ± 51.12   129.67 ± 38.98 0.977
HDL (mg%)        44 ± 9.40   43.70 ± 4.23 0.597
LDL (mg%)   135.53 ± 35.45   122.30 ± 23.33 0.093
VLDL (mg%)     25.90 ± 10.26   25.83 ± 7.85 0.970

Table 3  Baseline systemic parameters of case and control 
group (mean ± SD)

FBG: Fasting blood glucose; HBA1c: Glycosylated hemoglobin; TC: Total 
cholesterol; TG: Triglycerides; HDL: High density lipoprotein; LDL: Low 
density lipoprotein; VLDL: Very low density lipoprotein.

Parameters Baseline At fourth month P  value

MGI   1.55 ± 0.37   0.42 ± 0.09  0.000a

PI   1.05 ± 0.24   0.30 ± 0.08  0.000a

CI   1.95 ± 0.45   0.22 ± 0.11  0.000a

BOP (%)   60.37 ± 13.66 19.98 ± 4.35  0.000a

PPD (mm)   3.27 ± 0.29   2.70 ± 0.24  0.000a

Sites with PPD ≤ 3 mm (%)   60.86 ± 12.22   82.75 ± 10.28  0.000a

Sites with PPD 4-6 mm (%)   37.03 ± 11.05   16.73 ± 10.00  0.000a

Sites with PPD ≥ 7 mm (%)   1.75 ± 0.73   0.47 ± 0.29  0.000a

CAL(mm)   2.95 ± 0.49   2.48 ± 0.46  0.000a

Sites with CAL 1-2 mm (%)   40.58 ± 11.72   56.17 ± 16.73 0.000
Sites with CAL 3-4 mm (%) 42.79 ± 7.76   34.80 ± 13.49  0.003a

Sites with CAL ≥ 5 mm (%)   15.81 ± 10.60    8.65 ± 7.81  0.000a

Table 4  Change in periodontal parameters of case group 
from base line to fourth month after non surgical periodontal 
therapy

aP value ≤ 0.05. MGI: Modified gingival index; PI: Plaque index; CI: 
Calculus index; BOP: Bleeding on probing; PPD: Probing pocket depth; 
CAL: Clinical attachment loss.

Parameters Baseline At fourth month P  value

FBG (mg/dL) 107.53 ± 9.44 103.63 ± 9.48  0.018a

HBA1c (%)    5.96 ± 0.19     5.74 ± 0.22  0.000a

TC (mg%)  206.80 ± 38.60   202.63 ± 41.30 0.343
TG (mg%)  130.00 ± 51.12   127.30 ± 55.52 0.598
HDL (mg%)  44.70 ± 9.40   45.87 ± 6.71 0.404
LDL (mg%)  135.53 ± 35.45   129.60 ± 33.71 0.112
VLDL (mg%)    25.90 ± 10.26     25.24 ± 11.15 0.512

Table 5  Change in systemic parameters from baseline and to 
fourth month after non surgical periodontal therapy in case 
group (mean ± SD)

aP value ≤ 0.05. FBG: Fasting blood glucose; HBA1c: Glycosylated 
hemoglobin; TG: Triglycerides; TC: Total cholesterol; HDL: High density 
lipoprotein; LDL: Low density lipoprotein; VLDL: Very low density 
lipoprotein.

Joseph R et al . Periodontal therapy and glycosylated hemoglobin
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improvement following NSPT in the intervention group. 
This was in accordance with earlier studies by da Cruz 
et al[23] in 2008. He opined that NSPT improved plaque 
score and ginigival score in CHP patients with or without 
diabetes. For the control group changes in periodontal 
indices (MGI, PI and CI) from baseline to re-evaluation 
were not statistically significant but there was an in
crease in the scores of these indices and worsening of 
oral hygiene. It implied that NSPT had an important 
role in periodontal health maintenance of pre-diabetic 
patients with CHP. There was a significant reduction in 
the percentage of sites with bleeding upon probing in the 
intervention group group following NSPT which was in 
accordance with Tervonen et al[24].

The case group showed an improvement in perio
dontal parameters like reduction in the probing pocket 
depth, significant improvement in the clinical attachment 
level, significant reduction in the percentage of sites 
with PPD 4-6 mm and ≥ 7 mm and increase in the 
percentage of site with PPD 1-3 mm. This observation 
connotes to the fact that, the average pocket depth had 
reduced to < 3 mm after NSPT and there by the overall 
surface area of the pocket lining which acts as a reservoir 
for periodontal pathogen and inflammatory markers 
had also reduced. This finding was in accordance 
with previous studies where significant pocket depth 
reduction had been observed after NSPT in non diabetic 
and diabetic patients[25,26]. In control group there was an 
increase in probing pocket depth and clinical attachment 
level. This may be due to the worsening of oral hygiene 
status in this group. 

In this study the glycemic control of patients was 
assessed using FBS and HbA1c. HbA1c is a highly specific 
and convenient alternative to FBS for diabetes screening. 
HbA1c is preferred because it reflects the glucose level 
in blood over the preceding three months as glucose is 
irreversibly bound to haemoglobin. HbA1c assay can 

avoid the problem of day-to-day variability of glucose 
values and the need for the patient to fast before blood 
collection. 

In this study the baseline HbA1c level of the case 
and control group was in the pre-diabetic range of 5.7 to 
6.4. Observational studies by Wolff et al[13] and Saxena 
et al[14] have reported that non diabetic individuals with 
periodontitis have higher HbA1c levels. In this study 
it was noted that there was a significant difference in 
change in FBG and HbA1c in the case and control group 
(P < 0.05). The mean reduction in HbA1c for the case 
group after NSPT was 0.22 ± 0.11, while the control 
group showed a mean increase in HbA1c value of 0.056 
± 0.10 during re-evaluation, implying that non-surgical 
periodontal therapy improved the glycemic status in 
pre-diabetic patients with CHP. The mean reduction of 
0.22% HbA1c observed in this study cannot be ignored. 
The Joint European Federation of Periodontology and 
American Academy of Periodontology workshop in 2013 
had concluded that in diabetic patients 0.36% HbA1c 
reduction obtained following periodontal interventions 
was equivalent to those achieved by adding a second 
drug into their pharmacological regimen[27].

In periodontitis, the chronic exposure to subgingival 
microorganisms leads to systemic inflammation, which 
in turn is an independent risk factor for insulin resis
tance and elevated HbA1c levels in DM. Periodontal 
therapy in diabetes has been noted to result in changes 
in systemic monocytic gene expression as well as a 
decrease in systemic inflammation and insulin resistance 
leading to a reduction in HbA1c levels[28]. Many studies 
have investigated the effect of nonsurgical periodontal 
therapy on periodontal clinical parameters, inflammatory 
markers, HbA1c, and concluded that all parameters had 
significantly improved after 3 mo[29,30]. Mammen et al[31] 
in 2016 noticed that NSPT reduced insulin resistance and 
improved insulin sensitivity in diabetic patients with CHP. 
The improved HbA1c levels observed in the case group 
could be attributed to the reduction in inflammation 
achieved by NSPT and the accumulation of inflammation 
could have compounded for elevated HbA1c level in 

Parameters Mean 
difference in 
case group 

Mean 
difference in 
control group 

P  value

MGI   1.13 ± 0.32 -0.006 ± 0.02 0.000a

PI   0.75 ± 0.21 -0.0003 ± 0.014 0.000a

CI   1.73 ± 0.43 -0.017 ± 0.05 0.000a

BOP (%)   40.39 ± 13.48   -0.41 ± 0.77 0.000a

PPD (mm)   0.56 ± 0.16     -0.01 ± 0.006 0.000a

Sites with PD ≤ 3 mm (%) -21.89 ± 10.10    0.08 ± 0.46 0.000a

Sites with PD 4-6 mm (%)   20.29 ± 10.10    0.05 ± 0.54 0.000a

Sites with PD ≥ 7 mm (%)   1.28 ± 1.75 -0.054 ± 0.20 0.000a

CAL (mm)   0.47 ± 0.19   -0.001 ± 0.019 0.000a

Sites with CAL 1-2 mm (%) -15.59 ± 11.53  0.078 ± 0.42 0.000a

Sites with CAL 3-4 mm (%)     7.99 ± 13.25   0.093 ± 0.43 0.000a

Sites with CAL ≥ 5 mm (%)   7.16 ± 4.79   -0.13 ± 0.36 0.000a

Table 6  Mean difference (mean ± SD) in periodontal 
parameters from baseline to fourth month re-evaluation for 
case and control group

aP value ≤ 0.05. MGI: Modified gingival index; PI: Plaque index; CI: 
Calculus index; BOP: Bleeding on probing; PPD: Probing pocket depth; 
CAL: Clinical attachment loss.

Parameters Mean difference in 
case group 

Mean difference in 
control group 

P  value

FBG (mg/dL)  3.90 ± 8.48   -1.66 ± 6.04  0.005a

HBA1c (%)  0.22 ± 0.11 -0.056 ± 0.10  0.000a

TC (mg%)    4.16 ± 23.66     -6.43 ± 16.38  0.048a

TG (mg%)    2.70 ± 27.71      4.50 ± 27.65 0.802
HDL (mg%) -1.16 ± 7.54     0.00 ± 3.05 0.436
LDL (mg%)    5.93 ± 19.81     -7.16 ± 16.02  0.007a

VLDL (mg%)  0.65 ± 5.38     0.96 ± 5.50 0.824

Table 7  Mean difference (mean ± SD) in systemic parameters 
from baseline to fourth month re-evaluation for case and 
control group

aP value ≤ 0.05. FBG: Fasting blood glucose; HBA1c: Glycosylated 
hemoglobin; TG: Triglycerides; HDL: High density lipoprotein; LDL: Low 
density lipoprotein; VLDL: Very low density lipoprotein; TC: Total cholesterol.
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control group.
In accordance with our result, Perayil et al[26] in 2014, 

have reported that there was significant reduction in 
the HbA1c levels after NSPT in non diabetic individuals 
with periodontitis. The mean reduction in HbA1c levels 
obtained in the current study is comparable to the 
reduction reported by them. In this study, adjuvant 
antibiotics (Amoxycillin) along with NSPT could have 
contributed to the improved periodontal clinical para
meters. Feres et al[32] in 2015 have suggested that scaling 
and root planning alone does not lead to major clinical 
improvements in the case of advanced disease with 
deep pockets. Broad spectrum antibiotics like Amoxycillin 
potentially control the periodontal pathogens present in 
epithelial cells and connective tissue which potentiate 
the effect of mechanical debridement leading to rapid 
reduction of bacterial load in the subgingival space. In 
contrast to this report Javed et al[33] reported that NSPT 
reduced hyperglycemia and periodontal inflammation 
irrespective of the use of antibiotics (Doxycycline).

Among the various parameters of lipid profile ass
essed in our study, the mean TC and LDL levels of the 
case group was slightly higher than normal. This is in 
agreement with the study of Lösche et al[34] in 2000 who 
reported a higher lipid profile in patients with moderate 
periodontal diseases. Pro inflammatory cytokines such 
as IL-1, IL-6 and TNF-α released during inflammation 
can have a direct or indirect effect causing enhanced 
lipogenesis. Contradictory to this Machado et al[35] in 
2005 have demonstrated no significant relation between 
lipid levels and intensity of periodontal diseases.

It was observed that there was a decrease in TC, TG, 
LDL, and VLDL and an increase in HDL among the case 
group when evaluated in the fourth month after NSPT, 
These findings corroborate with the study of D’Aiuto et 
al[36] where they noticed a reduction in the lipid profile of 
patients undergoing NSPT.

Periodontitis induces a state of systemic subclinical 
inflammation by peridontopathogens and host mediated 
inflammatory markers. Systemic inflammation act on 
pancreatic β cells and change the insulin signaling. The 
present study noted that non-surgical periodontal treat
ment was related with improved glycemic control in 
pre-diabetic patients with CHP, which was evaluated by 
reduction in the HbA1c levels. Reduction in HbA1c levels 
after periodontal treatment may be associated with a 
reduction in insulin resistance and an improvement in 
insulin sensitivity by the reduction in pathogenic bacterial 
burden and inflammatory cytokines. This result supports 
the evidence from previous observational studies 
which indicate that systemically healthy patients with 
periodontitis have higher glycemic levels than healthy 
controls, thus further establishing the bidirectional link 
between periodontitis and glycemic control. It also 
emphasizes the need to make the public and medical 
practitioners aware about the importance of maintaining 
proper oral health for good systemic health. 

In this study short term follow-up was done at fourth 

month. To understand the long term effects of NSPT on 
glycemic control, re-evaluation period can be extended 
to 6 mo and 12 mo period. Periodontal parameters like 
PPD, CAL were measured using a Williams graduated 
manual periodontal probe and errors during manual 
recording are possible. Computerized probes can be 
used for more accurate PPD and CAL measurements. A 
randomized double blinded multicentric clinical trial with 
a larger sample size, with longer duration and evaluation 
of inflammatory markers like IL-1, IL-6, TNF-α and MMPs 
are needed to confirm the effect of NSPT on HbA1c in 
pre diabetic patients with CHP.

Based on the results obtained from this comparative 
clinical trial, we concluded that NSPT was effective in 
reducing glycosylated hemoglobin level in pre-diabetic 
subjects with CHP. Even though the HbA1c level was 
not attained to the normal level (≤ 5.6%) NSPT was 
effective in improving the glycemic control in pre-diabetic 
subjects with CHP.

COMMENTS
Background
Periodontal disease is a complex immuno inflammatory disease characterized 
by the destruction of periodontal ligament and alveolar bone with subsequent 
clinical attachment loss. Pathogenesis of periodontal disease involves the 
active expression of both cytokines and inflammatory mediators including 
interleukin (IL)-1, IL-6, tumor necrosis factor-α, prostaglandin E 2, etc. which 
are capable of acting alone or together to stimulate alveolar bone resorption 
and collagen destruction. Periodontal pocket acts as a portal of entry for these 
microorganisms and inflammatory mediators into the systemic circulation which 
could lead to low-grade inflammatory burden. This study evaluated the effect of 
periodontal therapy on pre diabetic patients with chronic periodontitis.

Research frontiers
Periodontitis is considered the sixth complication of diabetes mellitus and 
researchers have identified a bidirectional link that exists between diabetes and 
periodontal disease.

Innovations and breakthroughs
Periodontitis may affect the glycemic control in otherwise systemically healthy 
individuals resulting in an elevated glycosylated hemoglobin.

Applications
Periodontal interventions improved periodontal status and decreased glycosylated 
hemoglobin level, thus reducing the probability of occurrence of inflammation 
induced pre diabetes in patients with chronic periodontitis.

Terminology
Non surgical periodontal therapy (NSPT): An effective type of periodontal 
treatment modality that includes supragingival and subgingival scaling, root 
planing, and antimicrobial therapy.
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