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Effects of non-surgical periodontal treatment on clinical response, serum inflammatory parameters,

and metabolic control in patients with type 2 diabetes: a randomized study.

Chen L1, Luo G, Xuan D, Wei B, Liu F, Li J, Zhang J.

BACKGROUND: Scientific evidence on the effects of chronic periodontitis on diabetes mellitus
remains inadequate and inconclusive. This intervention study is designed to evaluate the effects of
periodontal treatment on clinical response, systemic inflammatory parameters, and metabolic control in

patients with Type 2 diabetes.

METHODS: A total of 134 patients were randomly allocated into two treatment groups and one control
group. Treatment group 1 underwent non-surgical periodontal treatment at baseline and additional
subgingival debridement at the 3-month follow-up. Patients in treatment group 2 received non-surgical
periodontal treatment and supragingival prophylaxis at the 3-month follow-up, and those in the control
group received no intervention throughout the study. All participants were reexamined at 1.5, 3, and 6
months after initial treatment. At each visit, clinical periodontal examinations were conducted and blood
samples were taken to evaluate high-sensitivity C-reactive protein (hsCRP), tumor necrosis factor-a

(TNF-a), glycated hemoglobin (HbA1c), fasting plasma glucose (FPG), and lipid profiles.

RESULTS: Both treatment groups had a significantly lower hsCRP level after periodontal therapy (P
<0.05). Although HbAlc declined significantly in treatment group 2 (P <0.05), the intergroup difference
for HbAlc, FPG, TNF-0, and lipid profiles was not statistically significant after therapy (P >0.05).

CONCLUSIONS: Non-surgical periodontal treatment can effectively improve periodontal and

circulating inflammatory status. Despite a lack of strong evidence, trends in some results support

improved glycemic control after periodontal treatment in patients with diabetes.



Intern Med. 2011;50(15):1569-74.

Inflammatory cytokines, adiponectin, insulin resistance and metabolic control after periodontal

intervention in patients with type 2 diabetes and chronic periodontitis.

Sun WL1, Chen LL, Zhang SZ, Wu YM, Ren YZ, Qin GM.

OBJECTIVE: To evaluate the effects of periodontal intervention on inflammatory cytokines,
adiponectin, insulin resistance (IR), and metabolic control and to investigate the relationship between

type 2 diabetes mellitus (T2DM) and moderately poor glycemic control and chronic periodontitis.

METHODS AND PATIENTS: A total of 190 moderately poorly controlled (HbAlc between 7.5% and
9.5%) T2DM patients with periodontitis were randomly divided into two groups according to whether
they underwent periodontal intervention: T2DM-NT and T2DM-T group. The levels of serum
adiponectin, C-reactive protein (CRP), tumor necrosis factor a (TNF-a), interleukin-6 (IL-6), lipid profile,
glucose, insulin, homeostasis model of assessment-insulin resistance (HOMA-IR) and homeostasis

model assessment of B-cell function (HOMA-B) were measured at baseline and after 3 months.

RESULTS: The levels of clinical periodontal variables, the probing depth, attachment loss, bleeding
index, and plaque index were improved significantly in T2DM-T group after 3 months compared to
T2DM-NT group (all p<0.01). After 3 months, the serum levels of hsCRP, TNF-a, IL-6, fasting plasma
glucose (FPG), glycosylated hemoglobin (HbAlc), fasting insulin (FINS) and HOMA-IR index
decreased, and adiponectin was significantly increased in T2DM-T group compared to those in the

T2DM-NT group (p<0.05 or p<0.01).
CONCLUSION: Periodontal intervention can improve glycemic control, lipid profile and IR, reduce

serum inflammatory cytokine levels and increase serum adiponectin levels in moderately poorly

controlled T2DM patients.



J Periodontol. 2012 Jan;83(1):3-10.

Effect of non-surgical periodontal therapy on C-reactive protein, oxidative stress, and matrix
metalloproteinase (MMP)-9 and MMP-2 levels in patients with type 2 diabetes: a randomized
controlled study.

Koromantzos PA1, Makrilakis K, Dereka X, Offenbacher S, Katsilambros N, Vrotsos IA, Madianos PN.

BACKGROUND: It is well accepted that glycemic control in patients with diabetes mellitus (DM) is
affected by systemic inflammation and oxidative stress. The effect of periodontal therapy on these
systemic factors may be related to improvement on glycemic status. The aim of the present study is to
assess over a period of 6 months the effect of non-surgical periodontal therapy on serum levels of
high-sensitivity C-reactive protein (hsCRP), d-8-iso prostaglandin F2a (d-8-iso) as a marker of oxidative

stress, and matrix metalloproteinase (MMP)-2 and MMP-9 on patients with type 2 DM.

METHODS: Sixty participants with type 2 DM and moderate to severe periodontal disease were
randomized into intervention (IG) and control (CQG) groups. IG received scaling and root planing,
whereas CG received supragingival cleaning at baseline and scaling and root planing at 6 months.
Participants of both groups were evaluated at baseline and 1, 3, and 6 months. Periodontal data recorded
at each visit included probing depth, clinical attachment loss, bleeding on probing, and gingival index.
Blood was collected at each visit for the assay of serum glycated hemoglobin Alc (Alc), hsCRP, d-8-iso,
MMP-2, and MMP-9.

RESULTS: Although there was a trend to a reduction in hsCRP, d-8-iso and MMP-9 it did not reach

statistical significance. MMP-2 levels remained unchanged after periodontal treatment.
CONCLUSION: Effective non-surgical periodontal treatment of participants with type 2 DM and

moderate to severe periodontal disease improved significantly Alc levels but did not result in a

statistically significant improvement in hsCRP, d-8-iso, MMP-2, and MMP-9 levels.



Clin Oral Investig. 2012 Apr;16(2):599-609.

Non-surgical periodontal therapy with and without subgingival minocycline administration in

patients with poorly controlled type II diabetes: a randomized controlled clinical trial.

Lin SJ1, Tu YK, Tsai SC, Lai SM, Lu HK.

The aim of this study was to evaluate changes in clinical parameters and levels of inflammatory
biomarkers in plasma in periodontal patients with poorly controlled type 2 diabetes mellitus (T2DM)
after non-surgical periodontal therapy. Twenty-eight poorly controlled T2DM patients were randomly
assigned to treatment with scaling and root planning (SRP) and SRP + subgingival minocycline
administration. Clinical parameters, including the probing depth (PD), bleeding on probing (BOP),
plaque score (PS), clinical attachment level (CAL), and plasma interleukin (IL)-6, soluble receptor of
advanced glycation end products (SRAGE), chronic reactive protein (CRP), and hemoglobin Alc
(HbA1c) were measured before and after a 6-month treatment period. Significant changes in PD, BOP,
PS, and CAL were found in both groups. The latent growth curve model showed an overall reduction in
the log HbA1c level in the SRP group (-0.082, p=0.033). Small changes in the log SRAGE level and log
CRP level in plasma were found in both groups. IL-6 in the plasma increased in the SRP group, but
slightly decreased in the SRP+minocycline group (0.469 pg/ml, p=0.172). Non-surgical periodontal
therapy with or without subgingival minocycline application may achieve significant periodontal
improvement and moderate improvement in HbA 1c, but had no significant effect on plasma levels of
IL-6, CRP, or sSRAGE in patients with poorly controlled T2DM. For patients with both periodontal

diseases and diabetes, non-surgical periodontal treatments may be helpful in their diabetic control.



J Clin Periodontol. 2011 Feb;38(2):142-7. doi: 10.1111/.1600-051X.2010.01652.x. Epub 2010 Nov 29.

A randomized, controlled trial on the effect of non-surgical periodontal therapy in patients with

type 2 diabetes. Part I: effect on periodontal status and glycaemic control.

Koromantzos PA1, Makrilakis K, Dereka X, Katsilambros N, Vrotsos IA, Madianos PN.

AIM: the purpose of the present study was to assess the effect of non-surgical periodontal therapy on

glycaemic control of type 2 diabetes patients with moderate-to-severe periodontitis.

MATERIALS AND METHODS: this was a randomized, controlled clinical trial of patients with type 2
diabetes. A total of 60 patients with moderate-to-severe periodontal disease were assigned to either a
periodontal treatment arm, consisting of scaling and root planing (intervention group [IG]), or a delayed
treatment arm that received periodontal care after 6 months (control group [CG]). Periodontal parameters

and glycosylated haemoglobin (A1C) were evaluated at 1, 3 and 6 months.

RESULTS: all periodontal parameters improved significantly in the IG AIC levels decreased
statistically significantly more in the IG versus the CG (0.72%versus 0.13%; p<0.01) independently of

other confounders.
CONCLUSIONS: this study provides evidence that periodontal treatment contributes to improved

glycaemic control in type 2 diabetes mellitus patients. Larger controlled trials are needed to confirm if

this finding is generalizable to other populations of patients with type 2 diabetes.



J Periodontal Res. 2010 Dec;45(6):741-7..

The effect of full-mouth tooth extraction on glycemic control among patients with type 2 diabetes

requiring extraction of all remaining teeth: a randomized clinical trial.

Khader YS1, Al Habashneh R, Al Malalheh M, Bataineh A.

BACKGROUND AND OBJECTIVE: Several studies have shown that periodontitis can complicate the
severity of diabetes by worsening the degree of glycemic control. The purpose of this study was to

determine the effect of full-mouth tooth extraction on glycemic control among type 2 diabetic patients.

MATERIAL AND METHODS: A total of 58 patients with type 2 diabetes mellitus and advanced
periodontitis who were requiring extraction of all remaining teeth were randomized consecutively into
treatment (full-mouth tooth extraction) and control groups (no treatment). Eight patients were lost to
follow-up or reported use of antibiotics, leaving 50 patients to be included in the analysis. All patients
had all their remaining teeth in a hopeless condition. Relevant data were collected, and glycosylated
hemoglobin (HbA(1c) ) and fasting blood glucose levels were measured at baseline and at follow-up

times of 3 and 6 mo.

RESULTS: At baseline, the mean (SD) HbA(1c) level was 8.6% (1.24) in the treatment group and 7.7%
(0.87) in the control group. In the treatment group, the mean HbA(1c) level decreased significantly from
8.6% at baseline to 7.4% after 3 mo of denture treatment, and continued to decrease to 7.3% after 6 mo.
In the control group, the mean HbA(lc) decreased from 7.7% at baseline to 7.5% after 3 mo, and
remained almost the same after 6 mo. After adjusting for the baseline HbA(1c) , the mean reduction in
HbA(1c) after 3 mo in the treatment group [1.23% (0.79)] was significantly higher than the mean
reduction in the control group [0.28% (0.87)].

CONCLUSION: Full-mouth tooth extraction resulted in an improvement in glycemic control among

diabetic patients. Large-scale multicentre clinical trials are needed to confirm the current evidence.



J Periodontol. 2009 Oct;80(10):1568-73.

Short-term effects of photodynamic therapy on periodontal status and glycemic control of patients

with diabetes.

Al-Zahrani MS1, Bamshmous SO, Alhassani AA, Al-Sherbini MM.

BACKGROUND: Periodontitis is a major cause of tooth loss among adults. Several studies have shown
a possible systemic impact of periodontal infection, including poor glycemic control in patients with
diabetes. Recently, photodynamic therapy (PDT) was used to successfully treat periodontal infection.
PDT provides a broad spectrum antimicrobial efficacy with no local or systemic side effects. The
objective of this study was to examine the effect of the adjunctive use of PDT on periodontal status and

glycemic control of patients with diabetes and periodontitis.

METHODS: Forty-five patients with type 2 diabetes and moderate to severe chronic periodontitis were
selected and randomly assigned to one of the following three treatment modalities (15 subjects each):
scaling and root planing (SRP) only, SRP plus systemic doxycycline, and SRP plus PDT. The plaque and
bleeding scores, probing depth, clinical attachment level, and glycosylated hemoglobin (HbAlc) level
were recorded at baseline and 3 months after periodontal treatment. Descriptive statistics, the paired t test,

and analysis of variance (ANOVA) were used for data analysis.

RESULTS: Statistically significant differences in the mean probing depth, clinical attachment level,
plaque deposit, and bleeding on probing were found between baseline and 12 weeks post-treatment for
all groups. No significant differences in periodontal parameters and glucose levels were detected among
the three groups. Reduction in the mean HbA1c level after treatment was observed in all groups but was

only significant for the SRP plus doxycycline group.
CONCLUSION: The results of the present study indicate that PDT does not benefit conventional

non-surgical periodontal therapy in patients with diabetes.

Diabetes Res Clin Pract. 2009 Mar;83(3):308-15.



Diabetes Res Clin Pract. 2009 Mar;83(3):308-15

Multi-center intervention study on glycohemoglobin (HbAlc) and serum, high-sensitivity CRP
(hs-CRP) after local anti-infectious periodontal treatment in type 2 diabetic patients with

periodontal disease.

Katagiri S1, Nitta H, Nagasawa T, Uchimura I, Izumiyama H, Inagaki K, Kikuchi T,
Noguchi T, Kanazawa M, Matsuo A, Chiba H, Nakamura N, Kanamura N, Inoue S, Ishikawa I, Izumi Y.

The purpose of this study was to examine whether periodontal treatment incorporating topical antibiotic
therapy affects on levels of glycohemoglobin (HbAlc) and serum high-sensitivity C-reactive protein
(hs-CRP) in type 2 diabetic patients with periodontal disease, and to explore the relationship between
CRP and glycemic control. The whole intervention group (n=32), which underwent anti-infectious
periodontal treatment, showed only transient reduction in HbAlc levels without any change in hs-CRP,
while the control group (n=17) did not show any changes in HbAlc or hs-CRP. Multiple regression
analysis of all subjects revealed that BMI and change in hs-CRP correlated significantly with the
reduction of HbAlc at 6 months after the periodontal treatment. Based on the results of multiple
regression analysis, the intervention group was subdivided into two groups: those in which hs-CRP levels
decreased (CRP-D group), and those in which hs-CRP levels unchanged or increased (CRP-N group)
(n=16, respectively), and re-analysis was conducted based upon these subgroups. In the CRP-D subgroup,
HbA1c was significantly reduced at the end of the study, but it did not decrease in the CRP-N subgroup.
The decrease of HbAlc in the CRP-D subgroup following periodontal treatment was significantly greater
than that in the CRP-N subgroup. BMI of each group remained unchanged in this study at the end of the
study. Thus, the results suggested that periodontal treatment with topical antibiotics improves HbAlc
through reduction of CRP, which may relate to amelioration of insulin resistance, in type 2 diabetic

patients with periodontal disease.
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