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Cochrane Database Syst Rev. 2010 May 12;(5):CD004714.

Treatment of periodontal diseasefor glycaemic control in peoplewith diabetes.

Simpson TC1, Needleman I, Wild SH, Moles DR, Mills EJ.

BACKGROUND: Glycaemic control is a key issue in the care of people with diabetes mellitus (DM).
Some studies have suggested a bidirectional relationship between glycaemic control and periodontal

disease.

OBJECTIVES: To investigate the relationship between periodontal therapy and glycaemic control in
people with diabetes and to identify the appropriate future strategy for this question.

SEARCH STRATEGY: A comprehensive approach was adopted employing handsearching; searching
of electronic databases including the Cochrane Oral Health Group's Trials Register, CENTRAL,
MEDLINE, EMBASE, CINAHL, ZETOC, ISI Web of Knowledge and LILACS; contact with
appropriate non-English language healthcare professionals; authors and organisations. The final date for

searching for studies was 24th March 2010.

SELECTION CRITERIA: This review studied randomised controlled trials of people with Type 1 or 2
diabetes mellitus (DM) with a diagnosis of periodontitis. Suitable interventions included mechanical

periodontal therapy with or without adjunctives and oral hygiene education.

DATA COLLECTIONAND ANALY S S: The titles and abstracts of 690 papers were examined by two
review authors independently. Ultimately, seven studies were included and 19 excluded after full text

scrutiny. All trials were assessed for risk of bias.

MAIN RESULTS:

Three studies had results pooled into a meta-analysis. The effect for the mean percentage difference in
HbA 1c¢ for scaling/root planing and oral hygiene (+/- antibiotic therapy) versus no treatment/usual
treatment after 3/4 months was -0.40% (95% confidence interval (CI) fixed effect -0.78% to -0.01%),
representing a statistically significant reduction in HbAlc (P = 0.04) for scaling/root planing. One study
was assessed as being at low risk of bias with the other two at moderate to high risk of bias. A subgroup
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analysis examined studies without adjunctive antibiotics -0.80% (one study: 95% CI -1.73% to 0.13%; P
= 0.09), with adjunctive antibiotics in the test group -0.36% (one study: 95% CI -0.83% to 0.11%; P =
0.14), and with antibiotics in both test and control groups after 3/4 months -0.15% (one study: 95% CI
-1.04% to 0.74%; P = 0.74).

AUTHORS CONCLUSONS: There is some evidence of improvement in metabolic control in people
with diabetes, after treating periodontal disease. There are few studies available and individually these
lacked the power to detect a significant effect. Most of the participants in the study had poorly controlled
Type 2 DM with little data from randomised trials on the effects on people with Type 1 DM.Improving
periodontal health is an important objective in itself. However, in order to understand the potential of this
treatment to improve glycaemic control among people with diabetes, larger, carefully conducted and

reported studies are needed.
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J Clin Periodontol. 2013 Feb;40(2):155-62.

Full-mouth disinfection as a therapeutic protocol for type-2 diabetic subjects with chronic

periodontitis: twelve-month clinical outcomes. a randomized controlled clinical trial.

Santos VR1, Lima JA, Miranda TS, Gongalves TE, Figueiredo LC, Faveri M, Duarte PM.

AIM: The aim of this randomized controlled clinical trial was to evaluate the clinical effects of
chlorhexidine (CHX) application in a full-mouth disinfection (FMD) protocol in poorly controlled type-2

diabetic subjects with generalized chronic periodontitis.

MATERIAL AND METHODS: Thirty-eight subjects were randomly assigned into FMD group (n=19):
full-mouth scaling and root planing (FMSRP) within 24 h + local application of CHX gel + CHX rinses
for 60 days or Control group (n = 19): FMSRP within 24 h + local application of placebo gel + placebo
rinses for 60 days. Clinical parameters, glycated haemoglobin and fasting plasma glucose were assessed

at baseline, 3, 6 and 12 months post-therapies.

RESULTS: All clinical parameters improved significantly at 3, 6 and 12 months post-therapies for both
groups (p < 0.05). There were no significant differences between groups for any clinical parameters, and

glycemic condition at any time-point (p > 0.05).
CONCLUSIONS: The treatments did not differ with respect to clinical parameters, including the

primary outcome variable (i.e. changes in clinical attachment level in deep pockets), for up to 12 months

post-treatments.
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Lasers Med Sci. 2013 Mar 10. [Epub ahead of print]

Additional effects of aPDT on nonsurgical periodontal treatment with doxycycline in type Il
diabetes. arandomized, controlled clinical trial.

Macedo GDI1, Novaes AB Jr, Souza SL, Taba M Jr, Palioto DB, Grisi MF.

The association of doxycycline and periodontal treatment in non-controlled diabetes mellitus (DM) has
shown positive results on clinical and metabolic parameters. Antimicrobial photodynamic therapy
(aPDT) is a local and painless antimicrobial treatment that can be applied in periodontal treatment
without systemic risks. The aim of this study was to evaluate the potential improvement of aPDT on
clinical and metabolic effects in patients with type 2 diabetes mellitus in conjunction with nonsurgical
periodontal treatment plus doxycycline. Thirty patients with type 2 diabetes and diagnosis of chronic
periodontitis were treated with scaling and root planning (SRP; N=15) or SRP plus phenothiazine
chloride photosensitizer-induced aPDT (SRP + aPDT, N = 15). Patients of both groups took doxycycline
(100 mg/day) for 2 weeks and plaque index, bleeding on probe (BOP), probing pocket depth (PPD),
suppuration, clinical attachment level (CAL), and glycated hemoglobin levels (HbAlc) were measured at
baseline and 3 months after therapy. An improvement in clinical parameters such as PPD, CAL, S, and
BOP between groups was observed but without statistical significance (p>0.05). Intragroup analysis
showed a significant reduction of HbAlc (8.5+0.9 to 7.5+ 0.1, p<0.01) in the SRP + aPDT group. The
differences of HbAlc between baseline and 3 months were greater for the SRP + aPDT (11.4 %) than
SRP (10 %) (0.87+0.9 and 0.4+ 0.84 respectively; p<0.05). A single application of the aPDT as an
adjunct to periodontal treatment did not show additional benefits in the clinical parameters but resulted in

a slight greater decrease in HbAlc.
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Oral Dis. 2012 Nov;18(8):763-70. doi: 10.1111/5.1601-0825.2012.01943.x. Epub 2012 May 23.
Efficacy of short-term adjunctive subantimicrobial dose doxycycline in diabetic
patients--randomized study.

Gilowski L1, Kondzielnik P, Wiench R, Ptocica I, Strojek K, Krzeminski TF.

OBJECTIVE: To investigate the effectiveness of short-term adjunctive subantimicrobial dose

doxycycline (SDD) treatment in patients with diabetes mellitus type 2 and chronic periodontitis (CP).

METHODS:. Thirty-four patients with CP and type 2 diabetes mellitus were included in the
placebo-controlled, double-blind study. After scaling and root planing (SRP), patients were randomly
assigned to two groups, receiving either SDD or placebo bid for 3 months. The probing depth (PD),
clinical attachment level (CAL), bleeding on probing (BOP), approximal plaque index, glycated
hemoglobin (HbAlc) level were recorded and gingival crevicular fluid (GCF) samples were collected at

baseline and after 3-month therapy for the estimation of matrix metalloproteinase-8 levels.

RESULTS: Clinical attachment level, PD, and BOP improved significantly in both groups after therapy
(P < 0.05). The statistically significant difference between the two groups after the therapy was
observed only in PD in tooth sites with initial PD > 4 mm (SRP + placebo:3.41 + 0.6 mm
vs SRP + SDD: 292 + 0.5 mm, P < 0.05). GCF matrix metalloproteinase-8 levels were
significantly reduced only in SRP + SDD group (P < 0.01). There were no changes in HbAlc

levels after therapy.

CONCLUSION: The short-term administration of SDD gives significant benefit at tooth sites with

moderate disease (PD > 4 mm) when compared to SRP alone in patients with diabetes and CP.

15



Aust Dent J. 2012 Mar;57(1):31-7..

Non-surgical periodontal therapy affects metabolic control in diabetics: a randomized controlled
clinical trial.

Moeintaghavi A1, Arab HR, Bozorgnia Y, Kianoush K, Alizadeh M.

BACKGROUND: Periodontal diseases and diabetes are two common diseases with high prevalence.
Many clinicians have accepted the relationship between these two diseases. Some investigators have
reported that periodontal treatment may enhance the metabolic control of diabetes. The effects of
non-surgical periodontal treatment on metabolic control in people with type 2 diabetes mellitus (DM?2)

were examined.

METHODS: Forty patients with DM2 and chronic periodontitis [mean age = 50.29 years; mean glycated
haemoglobin (HbAlc) = 8.72] were randomly assigned to two groups. The treatment group (n = 22)
received full-mouth scaling and root planing, whereas the control group (n = 18) received no periodontal
treatment. Gingival index (GI), plaque index (PI), probing pocket depth (PPD), clinical attachment level
(CAL), fasting plasma glucose (FPG), HbAlc, total cholesterol (TC), triglyceride (TG) and cholesterol

levels were recorded at baseline and compared to data collected three months later.

RESULTS: The groups did not differ in gender ratio, age or clinical parameters [PPD (p = 0.107), CAL
(p = 0.888), PI (p = 0.180)] and biochemical markers at baseline [FPG (p = 0.429), HbAlc (p = 0.304),
TG (p = 0.486), TC (p = 0.942), LDL (p = 0.856) and HDL (p = 0.881)]. FPG, HbAlc and clinical
parameters differed between the treatment and control groups (p = 0.006, 0.003 and 0, respectively).
From baseline to follow-up (after three months), HbAlc levels decreased in the treated group (p = 0.003).
In the same time period, FPG, GI, PPD and CAL increased in the control group (p = 0.016, 0.0, 0.0 and
0.004, respectively) but HbAlc did not change significantly.

CONCLUSONS: Non-surgical periodontal therapy could improve metabolic control in diabetic

patients.
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J Periodontol. 2012 Apr;83(4):435-43.

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

and metabolic control in patientswith 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 (HbAlc), fasting plasma glucose (FPG), and lipid profiles.

RESULTS: Both treatment groups had a significantly lower hsCRP level after periodontal therapy (P
<0.05). Although HbA1c declined significantly in treatment group 2 (P <0.05), the intergroup difference
for HbAlc, FPG, TNF-a, 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.
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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 o (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-f) 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).
CONCLUS ON: 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.
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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 (CG) 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.
CONCLUSON: 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.
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Clin Oral Investig. 2012 Apr;16(2):599-609.

Non-surgical periodontal therapy with and without subgingival minocycline administration in
patientswith poorly controlled typell diabetes. arandomized 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 HbAlc 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 lc, but had no significant effect on plasma levels of
IL-6, CRP, or sRAGE 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.
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J Clin Periodontol. 2011 Feb;38(2):142-7. doi: 10.1111/5.1600-051X.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 |: 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.
CONCLUSONS: 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.
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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: arandomized 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(lc) 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)].

CONCLUSON: 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.
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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 HbAlc level after treatment was observed in all groups but was

only significant for the SRP plus doxycycline group.
CONCLUSON: 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.
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Multi-center intervention study on glycohemoglobin (HbA1c) 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, [zumi 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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1 Simpson

2011

Author Al-Mubarak et al, 2002

Study design single-blind RCT

Treatment SRP vs.

DM type 2

Number of participants | 26 vs. 26

Age 51.2°13.6 vs. 51.5°14.4

Follow-up periods 3m

Definition of 4

periodontitis :
8 4 1 1

Definition of DM 6
1
modified gingival index
PPD,

Periodontal | GI,

Measured PI

parameters GCF: TNF-alpha, interleukin-10 (IL-10), PGE2, IL-1b
HbAlc

Systemic ROS generation by Mononuclear cells (MNC) and

polymorphonuclear leukocytes (PMN)

Primary outcome

(HbAlc)

HbAlc

Secondary outcomes

IL-1b

Critique

Pre-intervention:

Subjects were controlled by oral hypoglycaemic agents,
insulin and diet in combination or separately and had
been on the same type and dose of diabetic medication for
the past 6 months. Patterns of treatment not compared
between groups.

During Intervention:

No comment.

52




1

Author Grossi et al, 1997
Study design non-blainded RCT
Treatment SRP

DM type 2

Number of participants | 5 groups (Total: 113)

Age 25-65 years

Follow-up periods 6m

Definition of PPD 3.5to 3.7mm
periodontitis CAL 4.5 to Smm

a history of diabetes mellitus defined

Definition of DM ) o o
according to World Health Organization criteria.
PPD
Periodontal | CAL
Measured
P.g
parameters
. HbAlc
Systemic
glucose
Primary outcome
HbAlc
(HbAlc)
Secondary outcomes
Pre:

Randomisation stratified by insulin use.

During:

o Dose and type of medication monitored. Most changes
Critique . . .
were to other oral agents (not described in detail). 2 people
in each group were started on insulin. Similar results

found when people whose treatment had been changed

were excluded (but actual data not given).
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1

Author Jones et al, 2007

Study design single blainded RCT

Treatment ““Early Treatment’’ vs. ‘‘Usual Care”’
DM type 2

Number of participants | 132

Age 59.1 (11)

Follow-up periods 4m

Definition of

periodontitis
Definition of DM HbAIc of > or equal to 8.5%.
GI
Periodontal | CPITN
Mean PPD
Measured
CMI (Selim Comorbidity Index)
parameters
) DBI (Diabetes Burden Index)
Systemic
HbAlc
Weekly activity (kJ)
Primary outcome
HbAlc
(HbAlc)
Secondary outcomes -
Pre:

Critique

Pattern of treatment similar in both groups (x2 = 50.89, P
= (0.64) for proportions receiving insulin, insulin and oral

hypoglycaemics, oral hypoglycaemics alone

During:

Participants in the usual care group were twice as likely
(20%versus 11%, P <0.12) to increase insulin from baseline to 4

months and less likely to decrease insulin (1% versus 6%, P <

0.21).
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Author

Kiran et al, 2005

Study design Binded RCT
Treatment SRP P
DM type 2
Number of participants | 44

Age

55.95+11.21 vs. 52.82+12.27

Follow-up periods

3m

Definition of

periodontitis

CAL 3.19 mm vs. 2.92 mm

Definition of DM

HbA Ic in the range 6%-8%.

Periodontal

Measured

parameters

PI

Gl
PPD
CAL
GR
%BOP

Systemic

Fasting plasma glucose (FPG), 2-h post-prandial glucose (PPG),
HbA c, total cholesterol, triglyceride, HDL,

LDL, microalbuminure

Primary outcome

HbAlc
(HbAlc)
Secondary outcomes
Pre:
o Not described.
Critique )
During:

No changes made in treatment during study.
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1

Author Rocha et al, 2001
Study design Blinded (patients) RCT
Treatment non-surgical SRP

DM type 2

Number of participants | 40

Age 55(3.6)

Follow-up periods 6m

Definition of

periodontitis

PPD >3 mm in at least 1 tooth

Definition of DM

diagnosis of DM for at least 5 years

Periodontal

Measured

PPD
CAL
GR

BOP

parameters

Systemic

HbAlc
fasting glucose

a biochemical marker of bone resorption (urine N-telopeptide)
(Ntx)

Primary outcome

HbAlc P
(HbAlc)
Secondary outcomes -
Pre:
o Not described
Critique )
During:

No comments

56




1

Author

Rodrigues et al, 2003

Study design Blinded RCT
SRP (FMSRP) plus amoxicillin/clavulanic

Treatment )

acid 875 mg vs. FMSRP
DM type 2
Number of participants | 15 vs. 15
Age ?
Follow-up periods 3m

Definition of

1 site and 2 teeth with >5 mm PPD and >6 mm CAL.

periodontitis
Definition of DM diagnosed with Type 2 DM.
PD
Periodontal | BOP
Measured Biofilm
parameters
) HbAlc
Systemic )
fasting glucose

Primary outcome

(HbAlc)

HbAlc P

Secondary outcomes

Critique

Pre:

People treated with insulin were excluded

During:

No comment.
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1

Author

Yun et al, 2007

Study design non-blainded RCT
Treatment SRP + systematic use of doxycycline in both groups
DM type 2
Number of participants | 23 vs. 23
Age 42.47 (14.43) vs. 53.18 (18.48)
Follow-up periods 4m
Definition of 5
periodontitis 8 4 1 1
Definition of DM newly diagnosed Type 2 DM
PPD
Periodontal | CAL
Measured
BOP
parameters
Systemic HbAlc
Primary outcome
HbAlc P
(HbAlc)
Secondary outcomes -
Pre:

Critique

Well-matched initially for oral hypoglycaemic medication
and proportion prescribed diet control.
During:

No comment.
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2 RCTs

Author

Santos et al, 2013

Study design
Treatment CHX+Traditional vs Traditional
DM type 2
Number of participants | 19 vs. 19
Age 37-70 vs 35-75
Follow-up periods 12m
o (Armitage 1999)
Definition of
. .. 15
periodontitis ) ) )
30% of the sites with concomitant PD and CAL>4 mm
Definition of DM 5
Measured | Periodontal | Plaque accumulation, BOP, PPD, CAL, suppuration
parameters | Systemic | HbA lc, fasting plasma glucose

Primary outcome

(HbAlc) ’

fasting plasma glucose  glycated haemoglobin
Secondary outcomes i

Baseline
Single blinded, (n=19 only),
, 1
DM HbAlc FMD 10.0%
10.4% ,

FMD

Critique
Primary outcome
outcomes
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2

Author Macedo et al, 2013

Study design

Treatment SRP vs. SRP+ +photosensitizer-induced aPDT
DM type 2

Number of participants | 15 vs. 15

Age 45+15.12 years (38-61)
Follow-up periods 3m
Definition of
) . 1 PPD25 mm 2 CAL 26 mm
periodontitis
Definition of DM >5 years and HbAlc >7 %
Measured | Periodontal | PPD, CAL, PI, BOP, SUP
parameters | Systemic HbAlc
Primary outcome
SRP+aPDT
(HbAlc)
Secondary outcomes Baseline
Single blinded
(n=15 only)
1
N DM
Critique
SRP+aPDT HbAlc
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2

Author Gilowski et al, 2012

Study design

Treatment SRP+placebo vs. doxycycline hydrochloride 20 mg
DM type 2

Number of participants | 15 vs. 15

Age 56.0+9.0 vs. 57.6 £ 8.0

Follow-up periods

3m

Definition of

severe or moderate, localized or generalized CP

periodontitis 4 PD >4 mm.
Definition of DM 6 month before the study
Measured | Periodontal | PPD, CAL, Approximal plaque index, BOP, GCF, MMP8 in GCF
parameters | Systemic HbAlc
Primary outcome P
(HbAlc)
Secondary outcomes Baseline
(n=17 only)
1
DM

Critique

SDD
3
HbAlc

Primary outcome
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Author Moeintaghavi et al, 2012
Study design
Treatment SRP vs.
DM type 2
Number of participants | 22 vs. 18
Age 50.29+3
Follow-up periods 3m
Definition of
periodontitis AAP
HbAlc
Definition of DM
Measured Periodontal | GI, PI, PPD, CAL

parameters | Systemic

fasting plasma glucose (FPG), HbA Ic, total cholesterol (TC),

triglyceride (TG)
Primary outcome HbAlc 8.15% 7.41% 8.72%
(HbAlc) 8.97
Secondary outcomes FPG

TG TC LDL,HDL

Non-surgical periodontal treatment
outcome

(Observer/Interviewer bias)

Critique HbAlc 8.15% 7.41%

Baseline

HbAlc
Table 2
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Author Chen et al, 2012
Study design
I SRP
Treatment SRP supragingival prophylaxis
DM type 2
Number of participants | 42 vs. 43 vs. 41
Age 59.86+9.48 vs. 57.91£11.35 vs. 63.24£8.51
Follow-up periods 6m
Definition of Imm CAL, 16
periodontitis slight moderate severe AAP
Definition of DM
) Plaque Index, BOP, PD, PD4~5mm %, PD6mm
Measured Periodontal (%), CAL
parameters Systemic hsCRP, TNF-a, HbAlc, fasting plasma glucose (FPG), lipid
profile
Primary outcome 7.29% 6.87% HbAlc
(HbAlc) 3
hsCRP
Secondary outcomes PG 3
TNF-a TC
4
Critique extent
HbAlc
p=0.052
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Author Sun et al, 2011
Study design
82 SRP
Treatment
75

DM type 2
Number of participants 82 vs. 75
Age 37-70 (55.13+£11.16  vs. 36-70 (54.23+10.85
Follow-up periods 3m

20
Definition of

. . Smm PD, 30% 4mm CAL

periodontitis

60% PD mm CAL3mm

o HbAIC 7.5% 9.5%, 70 ,BMI 19 26 20

Definition of DM

27 , DM

Periodontal | PPD, CAL, BI, PLI

Measured

hsCRP, TNF-a, IL-6, fasting plasma glucose (FPG), HbAlc,
parameters | Systemic

fasting insulin (FINS), HOMA-IR,

Primary outcome
(HbAlc)

HbAlc
8.56%

8.75% 8.25% 8.70%

Secondary outcomes

hsCRP TNF-a FPG,HbAlc FINS, HOMA-IR,TG, IL-6

Critique

33

HbAlc 7.5% 9.5
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Author Koromantzos et al, 2012

Study design

Treatment IG SRP vs CG Supragingival cleaning
DM type 2

Number of participants 30 vs. 30

Age 59.62+7.95 vs 59.4249.8

Follow-up periods

6m

Definition of

1) 2 16 teeth, 2) 2 8 sites with PD 2 6 mm, 3) 4 sites with

periodontitis CAL 2 5 mm, distributed 2 2 different quadrants
Definition of DM 1) HAlc levels of 7-10%
] PD, CAL, BOP, GI (simplified gingival index), number of
Periodontal o
Measured missing teeth
parameters S ) HbAc, Total cholesterol, Triglyceride, HDL-C, LDL-C, hsCRP
stemic
Y d-8-iso (d-8-iso prostaglandin F2a), MMP-2, MMP-9

Primary outcome
(HbAlc)

1G: 0.72 (0.93)% Baseline

CG: 0.13 (0.46)% Baseline

Secondary outcomes

1G hsCRP d-8-iso MMP-9

Critique

HbAlc 7.87% 7.59%

HbAcl 0.72%
Non-surgical
periodontal treatment

outcome
(Observer/Interviewer bias)

Baseline 50
PD4mm 10 PD7mm

outcomes
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Author Lin et al, 2012

Study design

Treatment SRP+minocycline vs SRP
DM type 2

Number of participants | 14 vs. 14

Age 56.6£7.8 vs 59.0+£6.5

Follow-up periods

6m

Definition of

1) 220 teeth present

periodontitis 2) five or more teeth with a PD 2 5 mm
Definition of DM 1) 28.5% for more than 5 years
Periodontal | PPD, BOP, PS, CAL
Measured .
] IL-6, soluble receptor of advanced glycation end products
parameters | Systemic
(sRAGE), CRP, HbAlc
Primary outcome 0.66% 14
(HbAlc) SRP+minocycline 8 SRP 9
Secondary outcomes 5
SRP HbA1¢9.9% SRP+minocycline HbA1c9.3
0,3,6
latent growth curve model
SRP
HbAlc
Critique
PD4mm
6 BOP 10
HbAlc
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Author Koromantzos et al, 2011

Study design

Treatment IG SRP vs CG Supragingival cleaning
DM type 2

Number of participants | 30 vs. 30

Age 59.6+7.9 vs 59.4+9.8

Follow-up periods 6m

Definition of

1) 2 16 teeth
2) 2 8sites with PD 2 6 mm

periodontitis . . o .
3) 4 sites with CAL 2 5 mm, distributed 2 2 different quadrants
Definition of DM HAlc levels of 7-10%
Periodontal | PPD, CAL, BOP, GI (gingival index)
Measured - - )
) Duration of diabetes (years), OHA (oral hypoglycaemic agents),
parameters | Systemic . . .
Insulin, HbAlc, Total cholesterol, HDL-C, LDL-C, Triglyceride

Primary outcome
(HbAlc)

IG: 7.87 (0.74) - 7.16 (0.69)%

Secondary outcomes

Critique

2
Intention-to-treat principle
HbA1c7.87% (IG) 7.59% (CG)
70%
40%
Baseline 50
PD4mm 10 PD7mm
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Author Khader et al, 2011

Study design

Treatment full-mouth tooth extraction vs.
DM type 2

Number of participants | 24 vs. 26

Age 57.14£6.9 vs 55.6£7.9
Follow-up periods 6m

Definition of

periodontitis s

Definition of DM HbA 1¢>7%

Measured Periodontal | Radiographic full-mouth examation, PPD, CAL, PLI, GI

parameters | Systemic

Occupation, Duration of diabetes, Complication of diabetes,

Diabetes care profile, HbAlc

Primary outcome

8.6% 7.3%

(HbAlc) 7.7% 7.5
Secondary outcomes
2
HbAlc
HbAlc

Critique

1,500

Baseline HbAlc
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Author Al-Zahrani et al, 2009
Study design
SRP vs. SRP+ vs. SRP  670-nm  non-thermal diode
Treatment
laser
DM type 2
Number of participants | 15 vs. 14 vs. 14
Age 53.1£10.9 vs 51.4+6.2 vs 51.9+7.3

Follow-up periods

3m

Definition of

beriodontitis 20 CAL23 mm at 230% of sites
Definition of DM -
Measured | Periodontal | PPD, gingival recession, CAL, plaque scores, bleeding scores
parameters | Systemic HbAlc
Primary outcome 3
(HbAlc)
Secondary outcomes 3

HbAlc 8.8%

28
PDT
Critique
SRP PDT
HbAlc
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Author Katagiri et al, 2009
Study design

Treatment SRP+ VS.
DM type 2

Number of participants | 16 vs. 17

Age

59.0+4.8 vs 60.3+9.9

Follow-up periods

6m

Definition of

at least 11 remaining teeth, at least two pocket sites with probing

periodontitis depth 4 mm or more (indicated as mild to severe periodontitis)
Definition of DM HbAlc 6.5-10.0%
Measured | Periodontal | Number of teeth, PPD, BOP
parameters | Systemic DM Duration (years), HbAlc, FPG, hs-CRP
Primary outcome
HbAlc
(HbAlc)
Secondary outcomes
hsCRP
outcomes

Critique

CRP
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3

Author Abrao et al, 2010
Study design

Group

DM type 2

Number of participants

49 vs. 39 vs 34

Age 56.2+11.1vs61.7£9.1vs65.4+8.6
Follow-up periods -
CPITN
Definition of
periodontitis
ADA american diabetes association)
200mg/dI(11.1mmol/l)
Definition of DM FPG126mg/dl(7.0mmol/l)
OGTT mg/dI(11.1mmol/I)
WHO
) CPI, modified Silness and Loe plaque index,
Periodontal
Measured
parameters ) HbAlc, BMI
Systemic

Primary outcome
(HbAlc)

Secondary outcomes

neuropathic foot ulceration
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Author Demmer et al, 2010
Study design
SHIP
Group
HbAlc CAL
DM type HbAIlc

Number of participants

Age

Follow-up periods

Definition of periodontitis

AL>=5

PPD

1.04~2.00,2.01~2.34,2.35~2.75,2.76~7.25

26-28,21-25,1-20,0

Definition of DM

HbA1c6.5%

Periodontal PPD, CAL, , ,
MET
Measured ) ) .
_ BMI WHR(waist-to-hip ratio)

parameters | Systemic . e

AlIC hs-CRP(high-sensitivity)

CAL HbA1C
HbAlc
Primary outcome (HbAc)
PDD HbAlc
CAL
HbAlc

Secondary outcomes CAL hs-CRP(1mg
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Author Demmer et al, 2008
Study design
NHANES
NHEES 25 74
Group 1982 1984 NHEFS
30
DM type
9296 25 74 1
o 6 7
Number of participants
PI0 3368 PI1 762 PI2 761 PI3
759 PI4 759 PIS(IMAX) 769 2127
Age 50 + 19 years

Follow-up periods

17 £ 4 years (range 1-22 years)

Definition of

0(PI0)

periodontitis 0~0.87(P11),0.88~1.60(P12),1.61~2.44(PI13),2.45~5.07(P14),5.08~8
.O(PI5) edentulous 7
Definition of DM ICD-9 9
Periodontal
Measured
DMF
parameters
. BMI
Systemic
PIO PI3 P14
Primary outcome PIS PI1
(HbAlc) P12 10
DMF

Secondary outcomes
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Author Ide et al, 2011
Study design
1988 1511
Group
384 3
DM type
125
Number of participants 5848
Age 30 59
Follow-up periods 7
CPI 6
- . - DMF CPI0~2
Definition of periodontitis 3
125
Definition of DM
CPI,
Periodontal
Measured
parameters ) HDL
Systemic )
GGTP(gamma-glutamy] transpeptidase)
Primary outcome (HbAlc) | -
Secondary outcomes
BMI HDL A\
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Author Lietal, 2010
Study design

2
Group 3 12

3
DM type 2
Number of participants | 10958
Age 55~88
Follow-up periods 5
3
Definition of
: . 12

periodontitis

ADVANCE 200
Definition of DM 2

) 3
Periodontal
12
HbAlc, BMI, HDL
Measured
parameters )
Systemic QOL EQ-5D)
p
Primary outcome
(HbAlc)
22

Secondary outcomes
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Author Morita et al, 2012
Study design
5856 4
CPI 4
HbAlc 6.5
Group :
6125 HbAlc6 5
CPI
5 HbAlc 6.5
DM type HbAlc 6.5
5706 HbA1c<6.5% 150
Number of participants CPI 377 CPI3 4114 CPp14
1634
Age 30 69
Follow-up periods 5
Definition of WHO 10 CPI
periodontitis CPI
NGSP
Definition of DM HbAlc 0.4
Seino 2010
Measured | Periodontal | CPI
parameters | Systemic BMI HbAlc
5856 4
CPI 4
HbAlc 6.5
Primary outcome 2
(HbAlc) 6125 HbAlc6 5
CPI
5 HbAlc 6.5

Secondary outcomes
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Author

Noma et al, 2004

Study design

Group

73 73

IL6 TNFa
10 2

32

DM type

Number of participants

73

Age

Follow-up periods

Definition of

periodontitis

Jeffcoat

1995

Definition of DM

EDTRS

Measured | Periodontal

parameters | Systemic

HbAlc IL6 TNFa

Primary outcome

(HbAlc)

HbAlc

Secondary outcomes

IL6
TNFa

IL6
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Author Saito et al, 2004
. 1988 1998
Study design
3
Group
PD 3 AL 3

WHO 2
DM type
Number of participants 669 191 101

55.6 +8.8 57.0+8.9

Age

60.5+6.9
Follow-up periods 10

PPD
Definition of CAL
periodontitis 3

Alberti and Zimmet, 1998 WHO

NGT 110
) 140 126
Definition of DM ) ]
2 200 impaired glucose
tolerance(IGT)
Periodontal PD AL
Measured BMI HbAlc HDL
parameters | Systemic LDL
Primary outcome
(HbAlc)
PD 2mm PD  3mm
Secondary outcomes 0
PPD
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Author Saremi et al, 2005
Study design
PD) 3
Grou
P 2
DM type
Number of participants | PD(no or mild)119  vs PD(moderate)136  vsPD(severe)373
Age 43+7 vs. 4710 vs. 55+11
Follow-up periods 11 years (range 0.3—-16),
CAL
15
50 CAL
Definition of 15
periodontitis 50 75 CAL
15
75 CAL
1985 WHO
Definition of DM 2 /dl
CAL
Periodontal
Measured 3
parameters ) HbAlc BMI
Systemic
Primary outcome
(HbAlc)
Secondary outcomes
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Author Shultis et al, 2007
Study design

1965 2
Group

2 ACR300mg/g
DM type

. 529 107 200 117
Number of participants
105

Age

Follow-up periods

During a median follow-up of 9.4 years (range 0.03—21.6 years),

Definition of

periodontitis

25 49
15
74 4

CEJ

24 6

75

Definition of DM

WHO
200mg/dl

Periodontal
Measured

parameters )
Systemic

HbAlc

Primary outcome

(HbAlc)

Secondary outcomes
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3

Author Southerland et al, 2012
Study design
ARIC
intimal-medial wall
thickness IMT) acoustic shadowing
Group
CHD
IMT Imm
CHD 2
DM type
IMT Imm 5240 614
Number of participants 3780 368 CHD 6004
337
IMT<=1 IMT>1
Age
CHD 64.5
Follow-up periods
PD 6
CAL PD PD
Definition of
_ o CAL
periodontitis
. mg/dl mg/dl
Definition of DM
PD
Periodontal
Measured CAL
parameters .
Systemic
LDL HDL BMI
Primary outcome
(HbAlc)
IMT
Imm
Secondary outcomes
CHD)
IMT
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Author

Taylor et al, 1996

Study design

Group

mg/dl HbA1

DM type

non-insulin-dependent diabetes mellitus:NIDDM

Number of participants

105
HbALI 84
99
17

21 CAL
72

Age

18.0-67.4 26.7 60.5 180 659 29.5 60.5

Follow-up periods

2

Definition of

periodontitis

1 CAL
1 50
2 80
CAL

Definition of DM

2 mg/dl

HbAlc

NIDDM 2

Measured | Periodontal

CAL

parameters | Systemic

HbAI

Primary outcome
(HbAlc)

Secondary outcomes

NIDDM

NIDDM
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Author Engebretson and Hey-Hadavi, 2011
Study design

ADD (antimicrobial-dose doxycyclie 2 )+SRPvs
Treatment SDD (sub-antimicrobial-dose doxycyclie 3 )+SRP

vs SRP
DM type 2
Number of participants ADD=15 vs SDD=15 vs placebo=15
Age 54.422 vs 53.243 vs 53.842
Follow-up periods 4 12

. : . 174 1

Definition of periodontitis

6
Definition of DM

PPD

CAL

Periodontal

%BOP
Measured Yosites with plaque
parameters Age(year)

) HbAlc
Systemic ) )

Duration of diabetes(years)

Plasma glucose(mg/dl)
Primary outcome (HbA1c) 12 SDD HbAlc

Secondary outcomes
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Author Marlow et al, 2011
Study design
Treatment VS VS Vs
DM type 2
o =39 vs =18 vs =14
Number of participants
=22
Age 53.08+9.05 vs 60.28+10.43 vs 56.07+ 54.00+7.01
Follow-up periods 1.93 4.08 3.01+0.38
Definition of periodontitis PPD2mm , CAL2mm
, BOP
- 2 (HbAlc>7 =65.59

Definition of DM )

CAL(%sites/person )

Periodontal | PPD(%sites/person )

BOP(%sites/person )

gender

age (year)

BMI (kg/m?
Measured ( g/m’)

smoking status (current or past)
parameters )

) Annual household income
Systemic ] )

Frequency of toothbrushing (time/day)

Flossing (yes or no)

Dental visits (never/only for problem)

History of established periodontitis(

)
Primary outcome (HbAlc)
CAL
Secondary outcomes
PPD

BOP
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Author Sun et al, 2010
Study design
SRP
Treatment 3
DM type 2
30 Vs 156
Number of participants 50 T2DM58
T2DM48

Age 36-68 35-67) 56.63+11.18
Follow-up periods 3m

20 Smm PD 30
Definition of periodontitis 4 AL 60

PD>4mm AL>3mm

1 T2DM
Definition of DM <7.0mmol/L HbAlc 6.5%~7.5%
Measured Periodontal | PD, AL, Sulcus bleeding index, PLI, BOP
parameters Systemic HbA 1c serum adiponectin, CRP, TNF-q, 11-6 levels
Primary outcome (HbAIc)

(P<0.001)

Secondary outcomes

DM

T2DM
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Author Bandyopadhyay et al, 2010
Study design
Treatment none
DM type 2
o N=98 - 88 poorly-controlled(HbAlc 7%):68
Number of participants
well-controllled(HbA 1¢<7):20
Age 34-77(55.57+8.96)
Follow-up periods 1.93-4.08(2.99+0.36)
Definition of periodontitis 3
( <70mg/dl or
Definition of DM >350mg/dl, C <Ing/ml, 1.6mg/dl)
_ BOP, PPD, AL, ,
Periodontal
Measured
, , , , HbAIC,
parameters )
Systemic , , CRP,
Primary outcome (HbAlc)

Secondary outcomes
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3

Author Santos et al, 2009
Study design
120 2 24
Treatment SRP FMSRP vs 60 21
SRP PMSRP)
DM type 2
Number of participants FMSRP(N=18) vs PMSRP N=18
Age 36-70
Follow-up periods baseline 3, 6months
30 ,
15
Definition of periodontitis 30 PD AL 5mm

(1999 World Workshop for Classification of

Periodontal Deseases and Conditions)

5

Definition of DM

Measured Periodontal | PI, BOP, SUP, PD, CAL
parameters Systemic , HbAlc,

Primary outcome (HbAlc)

Secondary outcomes Systemic
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Author Jyotika et al, 2009
Study design
Treatment
DM type 2
Number of participants N=235
Age 30-70
Follow-up periods 0
CAL,BOP
CALImm 2
Definition of periodontitis CALAmm
2 PD 3mm
CAL6mm PD5mm
1
HbAlc
Definition of DM well 7%
moderate 7-8.5%
poor 8.5%
PPD
Periodontal | BOP
CAL
Measured
parameters
Systemic BMI
HbAlc
Primary outcome (HbAc)

Secondary outcomes
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3

Author O'Connell et al, 2008
Study design
SRP vs SRP
Treatment
100mg/day 2
DM type 2

Number of participants

Cont=15 vs Test=15

Age 30-67 vs 46-58
Follow-up periods 3m
. . . 1 Smm PD CAL6mm
Definition of periodontitis 5
5
Definition of DM
HbAlc 8
Periodontal | PPD, BOP, CAL, PI, , suppuration
. , HbAlc, fow cytometry multiplex assays
IL-1b,-2,-4,-5,-6,-7,-8,-9,-10,and-12 (p70), IP-10,
Measured MIP-1a and-1b, monocyte chemoattractant protein
(MCP)-1, RANTES, monokine induced by interferon
parameters Systemic
gamma (MIQ), basic fibroblast growth factor (bFGF),
G-CSF, granulocyte macrophage colony-stimulating factor
(GM-CSF), lymphotoxin-alpha (LT-a), TNF-a,
interferon-gamma (IFN-g), soluble fas ligand (sFasL) )

Primary outcome (HbAlc¢)

Secondary outcomes
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3

Author Promsudthi et al, 2005

Study design

Treatment +sonic scaring
DM type 2

Number of participants

test=27 vs contro=25

Age

55-80vs 55-73

Follow-up periods

3m

Definition of periodontitis

14
8 PPD 5mm AL 5mm

HbAIC 7.5-11.0

Definition of DM
Periodontal | Plaque accumulation, BOP, PPD, CAL
Age (years)
Measured Gender (M/F) 19/31
parameters Systemic Duration of DM
Glycemic status: HbAlc
Difasting plasma glucose

Primary outcome (HbAlc)

Secondary outcomes

PL,BOP,PD,CAL
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Author Takeda et al, 2006
Study design

Treatment

DM type 2

Number of participants

Periodontitis=69 vs. control=28

Age

59.5+1.3 vs. 53.7+14.1

Follow-up periods

0

Definition of periodontitis

1 AL>5mm

Definition of DM

WHO
126mg/dl
2 200mg/dl
200mg/dl
2

Periodontal

Measured

signal skilled examiner

BOP

PD

AL

Bacterial prevalence A. actinomycetemcomitans, T.

forsythensis, T. denticola, P. intermedia

parameters

Systemic

Age (years)

Gender (M/F) 53/44

smoking

BMI kg/m’

Glycemic status: CRP HbAlc AGEs TNF-a IL-

Primary outcome (HbAlc)

HbAlc  periodontitis control

AGEs

Secondary outcomes

Bacterial prevalence periodonntitis control
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40
50 60-70 68
2
12)
13)
14)
2012-2013 19)
PAID problem areas in diabetes
survey
16-17)
3

X 2
Statal? Stata Corp Texas

1
8
2
2 2
Q 2 2
2 2
28.7 2
37.3
P=0.009
10
2 39.5
2 34.3
5
P=0.128
Q2 2 2
5
225 304 P=0.035
6
53.2  63.0
P=0.007
Q3 2
2
65.0 48.3 P<0.001
Q4 2 2
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10 3
358 127 P<0.001 4
441 159 P<0.001 9 20
10
556 36,5 P<0.001 13
1 +3
449 262 P<0.001
15 62.7 51.2
P 0.001 12
10
375 480 P
0.002
Q5 2 2
10 4
71.6 46.6
P<0.001 5
640 50.2  P<0.001
Q6 Q7
2 2
18.4
27.5 5 2
2
26 15
Q8 2
6
31.1  11.8
2
145 324
Q9
2 2

P=0.966

Q10
2
29.9
25.7
P=0.512
Q11
2
P=0.622 2
3
Q12 2 2
125 81  P=0.038
154 108  P=0.049
Q13
2 2
18.4
44  P<0.001
2
2
86.3 67.2  P<0.001
Q14 1
2
2
P=0.778
Q15 2
2
P<0.001
P<0.001 P=0.033
P=0.029 P<0.001
P=0.015 2
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72.1 13.5 8.6 Q22

3.4 18.9
19
4.9 18 12
Q16 Alc HbAlc 8
2 8
Q23
2 2
75.7 2
P<0.001 43.9 P<0.001
Q17 Q24
10 29.2 5 2
10 24.3 58.8 2
Q18 38.2 P<0.001
78.7 Q25 PAID 20
5.6 2.2 12
Q19 2 12.5 6
75
10.3
Q26 2 2
63.5
163.2+ 8.7cm 163.6+ 8.8cm
P=0.521 BMI 2
Q20 2
69.3+ 15.1kg
55.1 61.2+ 13.4 kg P<0.001
86.9+ 13.8cm 80.0+ 11.5cm P<0.001
25.2 7.1 BMI 25.95+ 5.02 22.73+ 3.95
3.2 P<0.001
Q21 Q27 2 2
64.5 P=0.424
23.0 Q28 2 2
2 9

101



P=0.906 20 10

1
*+ 3kg 2
2
2 20
2 2
5
70
80 Alc 2 2
HbAlc
2 2
25
2
2
6
2
2
2 2 72.1 13.5
8.6 34
2 4.9
Web
2 18)
5 1
18.9
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2.2
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Q2

12
13

01

Q2
Q3

17
11

Q4

08
Q9
Q10
Q11
012

015
Q16
Q17
Q18
019
Q24
Q25
026

Q5

20

IPAID
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2.7%

107




2 2
Q1 p
2
(x )
408 135 273 150 258
1 0271
100.0 331 66.9 368 63.2
408 117 291 152 256
2 0.009
100.0 28.7 713 373 62.7
408 72 336 65 343
3 0512
100.0 176 824 159 84.1
408 197 211 202 206
4 0.726
100.0 483 517 495 505
408 68 340 62 346
5 0566
100.0 16.7 833 152 84.8
408 139 269 146 262
6 0.607
100.0 341 659 358 64.2
20 408 290 118 303 105
7 0.307
100.0 711 289 743 257
408 285 123 293 115
8 0538
100.0 699 30.1 718 282
408 289 119 272 136
9 0.199
100.0 708 29.2 66.7 333
408 161 247 140 268
10 0.128
100.0 395 60.5 343 65.7
408 272 136 257 151
11 0.271
100.0 66.7 333 63.0 370
1 408 163 245 169 239
12 0.669
100.0 400 60.0 414 58.6
2 2
Q2 p
x> )
408 217 166 25 225 171 12
1 0.091
1000 532 407 6.1 55.1 419 29
2 408 294 101 13 306 90 12 0633
1000 721 248 32 75.0 221 29
408 207 166 35 198 177 33
3 0.737
1000 50.7 40.7 86 485 434 8.1
408 298 70 40 285 76 47
4 0577
IS SO OSSOONN SSSSRRR (0L X ISR 1\ S w2k 98| .89} 186F .. (AL
408 103 213 92 98 186 124
5 0.035
1000 252 522 225 240 456 304
408 113 78 217 100 51 257
6 0.007
1000 277 191 532 245 125 630
408 179 128 101 187 121 100
7 0.828
100.0 439 314 248 458 29.7 245
408 173 163 72 159 171 78
8 0.600
1000 424 400 176 39.0 419 19.1
408 255 103 50 249 115 44
9 0573
1000 625 252 123 61.0 282 108
408 315 62 31 323 44 41
10 0.103
1000 772 152 76 792 108 10.0
408 308 79 21 314 68 26
11 0493
000|755 194F 51 T10F 1674 eal ]
408 342 47 19 351 37 20
12 0514
1000 838 115 47 86.0 91 49
408 179 170 59 201 161 46
13 0.209
1000 439 417 145 493 395 113
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2 2
Q3 p
1 x* )
408 164 | 203 41 174 189 45
1 3 0612
100.0 402 | 4938 100 426 46.3 110
408 203 173 32 201 180 27
2 i 0.751
1000 498 | 424 78 493 441 6.6
408 48 111 249 47 121 240
3 ] 0.738
1000 118 | 272 610 115 297 588
408 30 | 113 265 65 146 197
4 [ 0.001
100.0 744 277 65.0 15.9 358 483
408 106 | 110 192 96 132 180
5 [ 0.237
100.0 260 | 270 471 235 324 441
2
Q4 p
2
(X )
408 6 402 3 405
1 0315
100.0 15 985 07 99.3
408 28 380 8 400
2 0.001
100.0 6.9 931 20 980
408 146 262 52 356
3 0.001
100.0 358 64.2 127 87.3
408 180 228 65 343
4 0.001
100.0 441 559 159 84.1
408 66 342 84 324
5 0.104
100.0 1622 838 206 794
408 9 399 3 405
6 0.081
100.0 22 97.8 07 99.3
408 89 319 88 320
7 0932
100.0 218 782 216 784
408 193 215 204 204
8 0441
100.0 473 52.7 500 50.0
408 227 181 149 259
of 10 0.001
100.0 556 444 365 635
1 30 408 101 307 87 321
10 0.244
i 100.0 248 752 213 78.7
408 141 267 122 286
11 0.155
1 100.0 346 65.4 299 70.1
408 153 255 196 212
12 0.002
100.0 375 625 480 520
1 +3 408 183 225 107 301
13 0.001
100.0 449 55.1 26.2 738
408 221 187 219 189
14 0.888
100.0 542 458 537 463
408 256 152 209 199
15 0.001
100.0 62.7 37.3 512 488
408 128 280 108 300
16 0123
100.0 314 68.6 265 735
408 203 205 173 235
17 0.035
100.0 498 50.2 424 576
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2 2
Q5 p
2
(X )
408 252 156 238 170
1 0317
1000 618 382 583 417
408 293 115 255 153
2 0.005
1000 718 282 625 375
408 277 131 250 158
3 0,048
1000 679 321 613 387
408 292 116 190 218
4 0.001
1000 716 284 466 534
408 261 147 205 203
5 0,001
1000 640 360 502 498
408 345 63 326 82
6 0,082
1000 846 154 799 201
408 252 156 218 190
7 0016
b 2000 618 82| 5344 466 |
408 107 301 112 206 |
8 0693
1000 262 738 275 725
408 116 292 112 296
9 0.755
3 1000 284 716 275 725
408 81 327 84 324
10 0794
1000 199 801 206 794
408 200 208 163 245
1 0,009
1000 490 510 400 600
Q6 2
1 75 184 112 275
2 5 6 34 8.3 22 54
3 3 4 25 6.1 31 76
4 1 2 47 115 54 13.2
5 1 3 54 132 46 11.3
6 16 39 7 17
7 157 385 136 333
408 100.0 408 100.0
P =0.011
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2 2
7
Q 1
1{1  180ml 9% 409 105 396
21 2 360ml 65 277 91 343
312 3 54oml 39 166 37 140
413 4 720ml 21 89 17 64
5(4 5 9o0ml 8 34 11 42
6{5 900ml 6 26 4 15
235 1000 265 1000
P = 0.507
08 2 2
1 59 145 132 324
I 2 e S 282183 326
3 1 76 186 69 169
e e s e 8 ea
5 127 311 48 1138
408 1000 408 1000
P 0001
Qo 2 2
101 77 189 77 189
213 47 115 49 120
3 51 125 47 115
401 52 127 56 137
52 60 147 51 125
6|3 31 76 37 91
715 23 56 19 47
1 63 154 69 169
9 4 10 3 07
408 1000 408 1000
P = 0.966
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010 2 2
1 105 25.7 122 299
2 102 250 94 230
3 107 26.2 109 26.7
4 94 230 83 20.3
408 100.0 408 100.0
P =0512
011 2 2
1 25 6.1 17 4.2
2 49 12.0 38 93
3 54 132 66 16.2
4 53 130 65 159
5 25 6.1 20 49
6 9 22 8 20
7 17 42 16 39
8 32 78 36 8.8
9 144 353 142 348
408 100.0 408 100.0
P =0.622
Q12 2 P
xZ )
51 357 33 375
4 0.038
125 875 81 919
83 325 100 308
r 0.154
203 79.7 245 755
44 364 63 345
' 0.049
10.8 89.2 154 846
13 395 11 397
" 0.679
32 96.8 2.7 973
2 406 1 407
i 0563
05 995 0.2 99.8
7 401 9 399
r 0.614
1.7 98.3 2.2 978
242 166 236 172
0.670
59.3 40.7 578 422
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2
Q13 p
2
(X )
75 333 18 390
1 r = 0.001
184 816 44 95.6
20 388 20 388
2 r 1.000
49 95.1 49 95.1
3 405 0 408
3 v 0.083
0.7 99.3 0.0 100.0
9 399 12 396
4 7 r 0507
22 97.8 29 97.1
15 393 4 404
5 r I 0.011
3.7 96.3 10 99.0
26 382 3 405
6 r r 0.001
6.4 936 0.7 99.3
274 134 352 56
7 0.001
67.2 328 86.3 13.7
Q14 2 2
1 87 213 93 22.8
2 64 15.7 72 176
3 20 49 20 49
4 238 58.3 224 549
P=0778
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Q15 p
x* )

1 408 294 5 44 14 85 0 2 1 68 23 314 0 0001
100.0 721 12 108 34 208 0.0 05 0.2 16.7 56 770 0.0

2 408 3 1 9 8 391 0 0 0 3 3 402 0 0052
100.0 0.7 0.2 22 20 95.8 0.0 0.0 0.0 0.7 0.7 985 00

3 408 35 1 17 6 357 0 0 0 17 0 391 0 0001
100.0 8.6 0.2 42 15 875 0.0 0.0 0.0 42 00 95.8 0.0

4 408 1 0 7 6 394 0 0 0 3 0 405 0 0033
100.0 0.2 0.0 17 15 96.6 0.0 0.0 0.0 0.7 0.0 99.3 0.0

5 408 0 0 9 7 392 0 1 0 4 2 401 0 0122
100.0 0.0 0.0 22 17 96.1 0.0 02 00 10 05 98.3 0.0
408 3 1 24 20 360 0 0 0 12 12 384 0

000 o7f 02 sof a9 8 ool oo oof 29t 2o} eari ool %%

7 408 4 1 4 1 398 0 1 0 8 2 397 0 0346
100.0 10 0.2 10 0.2 975 0.0 0.2 0.0 20 0.5 973 0.0

3 408 55 20 38 30 271 0 1 0 21 16 370 0 0001

100.0 izl 49 93 74 66.4 0.0 0.2 0.0 51 39 90.7 0.0

9 408 3 1 8 18 379 0 0 0 5 13 390 0 0226
100.0 0.7 0.2 20 44 929 0.0 0.0 0.0 12 32 95.6 0.0
408 4 1 14 13 376 0 0 0 16 7 385 0

10 0.134
100.0 10 02 34 32 922 0.0 0.0 00 39 17 944 0.0
408 1 0 11 6 390 0 0 0 8 6 394 0

11 0.684
100.0 02 0.0 27 i3 95.6 0.0 0.0 0.0 20 15 96.6 0.0

@ 408 14 1 36 49 308 0 3 1 37 31 336 0 0015
100.0 34 0.2 88 120 755 0.0 0.7 0.2 9.1 76 824 0.0

13 408 10 1 15 2 324 57 0 0 14 0 351 43 0007
100.0 25 0.2 37 05 794 140 0.0 0.0 34 0.0 86.0 105
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7 2
Q16 p
)
s M 0| stoi  ie1|  me sl o
408 308 100 64 344
2 NGSP A rone 100.0 755 245 157 84.3 0001
3 mg/dl 408 287 121 102 306 0,001
100.0 703 29.7 250 750
4 2 il 408 206 202 53 355 0,001
100.0 505 495 130 870
Q17
1 8 20
2 2028
312 40 98
413 41 100
55 78 19.1
6 110 99 243
7 110 119 292
8 13 32
408 1000
Q18
1 321 787
2 5 12
3 23 56
4 3 07
5 9 22
6 6 15
7 3 07
8 4 10
9 0 00
10 2 05
11 3 07
12 0 00
13 29 71
408 1000
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1 2 8 4 5
Q19
1 408 59 131 100 30 88 0
100.0 145 321 245 74 216 0.0
2 408 49 91 117 52 99 0
100.0 120 223 287 127 243 0.0
3 408 259 34 8 6 101 0
...................................................................................... 1000 .. 65: .83 ...20p . 1sp 8 .00
4 408 54 12 2 3 337 0
100.0 132 29 05 0.7 82,6 0.0
5 408 6 1 1 0 334 66
100.0 15 02 02 0.0 819 16.2
Q20

1 12 29

2 10 25

3 225 55.1

4 11 2.7

5 29 71

6 9 22

7 0 00

8 8 20

9 103 252

10 13 32

11 19 4.7

12 136 333

408 1000

Q21

1 20 49

2 31 76

3 94 230

4 263 64.5

408 1000
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Q22

117

77 189
331 81.1
408 1000
022
19
18
12
8
8
6
4
3
9
Q23 2
309 757 179 439
99 243 229 56.1
408 100.0 408 1000
P 0.001
Q24 2
240 588 156 382
168 412 252 618
408 100.0 408 1000
P 0.001




Q25
wqom
«g

408 83 96 149 64 16

1
1000 203 235 365 157 39
) 408 89 114 110 65 30
1000 218 27.9 270 159 74
s 408 67 95 106 105 35
1000 164 233 260 257 86
408 116 128 110 44 10

4
1000 284 314 270 108 25

19 408 83 89 162 57 17
100.0 203 218 39.7 14.0 42

408 123 128 126 22 ¢

20 100.0 30.1 314 309 54 22
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119

Q26 2 P

( )
11Q26S1 cm 16320 871 16360 883 0521
2 102652 kg 69.30 1510 6120 1342 0.001
3|Q26S3 cm 86,89 1378 8000 1149 0.001
4 (BMI 2595 502 2273 395 0,001

Q27 2
11 1 71 174 53 130
R 2 T e e | a3 980
303 105 257 102 250
414 67 164 75 184
515 19 47 21 51
616 8 20 14 34
408 100.0 408 100.0

P = 0424

Q28 2
1 10 25 16 39
2 143 350 139 341
3 49 120 41 100
4 45 110 50 123
5 6 15 5 12
6 142 348 144 353
7 11 27 10 25
8 2 05 3 07
408 100.0 408 100.0

P = 0.906







