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IMPORTANCE Chronic periodontitis, a destructive inflammatory disorder of the supporting jama.com
structures of the teeth, is prevalent in patients with diabetes. Limited evidence suggests that
periodontal therapy may improve glycemic control.

OBJECTIVE To determine if nonsurgical periodontal treatment reduces levels of glycated
hemoglobin (HbA,.) in persons with type 2 diabetes and moderate to advanced chronic
periodontitis.

DESIGN, SETTING, AND PARTICIPANTS The Diabetes and Periodontal Therapy Trial (DPTT), a
6-month, single-masked, multicenter, randomized clinical trial. Participants had type 2
diabetes, were taking stable doses of medications, had HbA,. levels between 7% and less
than 9%, and untreated chronic periodontitis. Five hundred fourteen participants were
enrolled between November 2009 and March 2012 from diabetes and dental clinics and
communities affiliated with 5 academic medical centers.

INTERVENTIONS The treatment group (n = 257) received scaling and root planing plus
chlorhexidine oral rinse at baseline and supportive periodontal therapy at 3 and 6 months.
The control group (n = 257) received no treatment for 6 months.

MAIN OUTCOMES AND MEASURES Difference in change in HbA,_level from baseline between
groups at 6 months. Secondary outcomes included changes in probing pocket depths, clinical
attachment loss, bleeding on probing, gingival index, fasting glucose level, and Homeostasis
Model Assessment (HOMA?2) score.

RESULTS Enrollment was stopped early because of futility. At 6 months, mean HbA,_levels in the
periodontal therapy group increased 0.17% (SD, 1.0), compared with 0.11% (SD, 1.0) in the
control group, with no significant difference between groups based on a linear regression model
adjusting for clinical site (mean difference, -0.05% [95% Cl, -0.23% to 0.12%]; P = .55).
Periodontal measures improved in the treatment group compared with the control group at 6
months, with adjusted between-group differences of 0.28 mm (95% Cl, 0.18 to 0.37) for probing
depth, 0.25 mm (95% Cl, 014 to 0.36) for clinical attachment loss, 13.1% (95% Cl, 8.1% to 18.1%)
for bleeding on probing, and 0.27 (95% Cl, 0.17 to 0.37) for gingival index (P < .001 for all).

CONCLUSIONS AND RELEVANCE Nonsurgical periodontal therapy did not improve glycemic
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control in patients with type 2 diabetes and moderate to advanced chronic periodontitis.

These findings do not support the use of nonsurgical periodontal treatment in patients with article.
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merging evidence implicates inflammation in the

pathogenesis of type 2 diabetes.? Chronic periodon-

titis, a destructive inflammatory disorder of the soft
and hard tissues supporting the teeth,? is a major cause
of tooth loss in adults.* Nearly half of the US population
older than 30 years is estimated to have chronic periodonti-
tis, with 38% having moderate or advanced disease.® Indi-
viduals with diabetes are at greater risk for incident and
prevalent chronic periodontitis and have more severe
chronic periodontitis than individuals without diabetes.®°
Well-controlled diabetes is associated with less severe
chronic periodontitis and a lower risk for progression of
periodontitis,®*!2 suggesting that level of glycemia is an
important mediator of the relationship between diabetes
and risk of chronic periodontitis. Evidence that chronic peri-
odontitis is in the causal pathway of diabetes, however, is
observational, limited, and inconsistent.

Several small interventional studies have suggested that
treatment of chronic periodontitis may improve metabolic con-
trol of patients with diabetes. A meta-analysis of these clini-
cal trials™ found a nonsignificant weighted average decrease
of 0.38% (95% CI, -1.5% to 0.7%) in glycated hemoglobin
(HbA,,) levels 3 months after periodontal therapy. A subse-
quent trial by Jones et al'# involving 165 participants resulted
in a 0.65% mean nonsignificant reduction in HbA,_ levels 4
months after periodontal therapy, but that study was under-
powered.

Therefore, the Diabetes and Periodontal Therapy Trial
(DPTT) was designed to determine whether nonsurgical peri-
odontal therapy (scaling and root planing and supportive peri-
odontal therapy), compared with no therapy, reduces HbA,.
levels at 6 months in persons with type 2 diabetes and mod-
erate to advanced chronic periodontitis.

Methods

Trial Design and Setting

The DPTT was a single-masked, multicenter, randomized clini-
cal trial that enrolled participants from outpatient medical and
dental clinics and communities of 5 academic medical cen-
ters in the United States. A more detailed description of the
methods and rationale for the DPTT has been published
elsewhere.' The study protocol was approved by the institu-
tional review boards at each participating center, and all par-
ticipants provided written informed consent. An indepen-
dent data and safety monitoring board reviewed the safety data
throughout the trial.

Participants

Participants were recruited between November 2009 and
March 2012. Men and women 35 years and older were eli-
gible if they had physician-diagnosed type 2 diabetes of
more than 3 months’ duration, had an HbA, . value between
7.0% and less than 9.0% at screening, had reported no
changes in diabetes medications within the last 3 months,
were in the care of a physician for their diabetes, agreed to
not change diabetes medications during the trial unless
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medically indicated, and agreed to avoid pregnancy during
the trial. Participants required a diagnosis of moderate to
advanced chronic periodontitis, defined as clinical attach-
ment loss and probing depth of at least 5 mm in 2 or more
quadrants of the mouth,'® a minimum of 16 natural teeth,
and no periodontal treatment in the prior 6 months. Radio-
graphs were used to confirm a diagnosis of chronic peri-
odontitis. Participants needing treatment of extensive tooth
decay, tooth abscesses, or other oral infection, such as teeth
needing root canal therapy, were excluded. Additional
exclusion criteria included limited life expectancy, diabetes-
related emergency within 30 days, use of nonsteroidal anti-
inflammatory drugs other than daily low-dose aspirin (75-
325 mg), use of immunosuppressive medications, antibiotic
use (>7 days within 30 days of enrollment), dialysis, risk of
bleeding complications, or heavy alcohol consumption (>3
drinks/d for men and >2 drinks/d for women).

Data Collection

Data were collected by trained and certified study personnel;
periodontal examiners were also calibrated before examin-
ing participants and annually thereafter.'” Study personnel re-
corded medical history, medication use, demographics, and
lifestyle information. Race/ethnicity was self-reported using
multiple-choice questions according to categories specified by
the National Institutes of Health. Participants were allowed to
provide options not included in the administered questions.
Height, weight, and blood pressure were measured in dupli-
cate. The oral examination included probing depth, clinical at-
tachment loss, and bleeding on probing from 6 locations around
each tooth, as well as plaque score and gingival index'® from
6 index teeth.

Study Procedures

Recruitment occurred during diabetes or dental care visits or
by referral from community medical practices or local adver-
tisements. Potential participants were screened for periodon-
titis and HbA, . level. Eligible individuals were randomized
using a permuted-block randomization scheme, stratified by
clinical site, with block sizes of 2, 4, or 6.

Laboratory Measures

Fasting venous blood samples were collected prior to peri-
odontal measures or therapy. Fresh whole-blood samples were
refrigerated and sent on ice within 4 days to the study’s core
laboratory (University of Minnesota) for analysis of HbA, . lev-
els by high-performance liquid chromatography (Tosoh HPLC
G7 Glycohemoglobin Analyzer, Tosoh Medics Inc). Serum and
plasma aliquots were snap frozen and shipped on dry ice for
analysis of levels of lipids, creatinine, and fasting glucose by
enzymatic methods using a Roche Chemistry Analyzer (Roche
Diagnostics Corp) and analysis of insulin levels by sandwich
immunoassay using a Roche Elecsys 2010 Analyzer (Roche Di-
agnostics Corp). Homeostasis Model Assessment (HOMA2)
scores were calculated from fasting glucose and insulin
values of noninsulin users using the HOMA2 Calculator ver-
sion 2.2 (available at http://www.dtu.ox.ac.uk/index.php
?maindoc=/homa/).
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Study Intervention

Initial treatment consisted of at least 160 minutes of scaling
and root planing using curettes and ultrasonic instruments with
local anesthesia during 2 or more sessions completed within
42 days of the baseline visit."> Completeness of therapy was
assessed by the study therapist and confirmed by a study perio-
dontist. After treatment, the therapist provided oral hygiene
instructions and dispensed chlorhexidine gluconate (0.12% oral
rinse, twice daily for 2 weeks), toothbrush, toothpaste, and den-
tal floss. Three and 6 months after the baseline visit, partici-
pants in the treatment group received oral hygiene instruc-
tions and scaling and root planing for approximately 1 hour
during a single session. Participants in the control group re-
ceived only oral hygiene instructions at the baseline and 3- and
6-month visits. Following their 6-month visit, control group
participants were offered scaling and root planing.

Outcome Assessment

The primary study outcome was change in HbA, . levels from
baseline to 6 months. Secondary outcomes included change
in 3-month HbA, levels and change in 3- and 6-month fasting
glucose levels, HOMA2 scores, and clinical measures of chronic
periodontitis. Change in diabetes medications at 3 and 6
months and the need for periodontal rescue therapy and dia-
betes rescue therapy were evaluated as safety outcomes. A
change in medication was defined as more than 2-fold change
in dosage for a hyperglycemic drug, more than 10% change in
dosage for insulin, or addition or subtraction of an oral hyper-
glycemic agent or insulin.

Adverse Events and Safety Monitoring

Oral symptoms were recorded 2 weeks following treatment
(treatment group) or baseline for the control group. Rescue
therapy was administered to any participant who experi-
enced progressive periodontitis.'® After the trial, participants
were referred for follow-up periodontal care or additional treat-
ment as needed.

Masking

Periodontal examiners and laboratory personnel who per-
formed the HbA, . analyses were masked to treatment group
assignment.

Statistical Analyses

Sample size was estimated assuming a 0.6% (SD, 2%)*° or
greater reduction in HbA, . level from baseline to 6 months in
the treatment group compared with the control group. Based
on a2-tailed, 2-sample ¢ test and .05 type I error, a sample size
of 468 participants was required to achieve 90% power. As-
suming an attrition rate of 20%, the planned sample size was
600 participants (300 in each treatment group).

Baseline characteristics were summarized using means
(SDs), medians (interquartile ranges), or both for continuous
variables and using frequencies (percentages) for categorical
variables. Mean periodontal measures (and changes) were com-
puted as a per-person average and averaged across partici-
pants within each treatment group. Between-group baseline
comparisons were based on 2-sample ¢ tests or Wilcoxon Mann-
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Whitney tests for continuous variables and on x? tests for cat-
egorical variables.

The primary outcome, change in HbA, . level, was ana-
lyzed using the intention-to-treat principle using linear ex-
trapolation with multiple imputation to impute missing
6-month HbA, . values. A sensitivity analysis using different
approaches including no imputation, last observation carried
forward, and multiple imputation showed similar results for
the primary outcome and the treatment effect. The primary
efficacy analysis was performed using linear regression mod-
els to evaluate 6-month change in HbA,. level (follow-
up - baseline) as the dependent variable, with treatment group
as the independent factor (between-group difference de-
fined as control - treatment) and clinical site as a covariate.
Homogeneity of clinical site was evaluated using the F test
based on a linear regression model. The secondary efficacy
analysis used linear regression models that included selected
baseline variables as covariates, eg, HbA, . level, sex, age, race/
ethnicity, smoking status, body mass index, use of diabetes
medication, and duration of diabetes, to evaluate main ef-
fects of covariates; interactions with treatment group were
tested using F tests.

A per-protocol analysis based on data available both at
baseline and the 6-month visit was also performed without im-
putation. Subgroup analyses were preplanned for sex and race/
ethnicity. Additional post hoc subgroup analyses were also con-
ducted. Between-group comparisons in changes of 3-month
HbA,. levels and additional secondary outcomes (periodon-
tal measurements [probing depth, clinical attachment loss,
bleeding on probing, gingival index, and plaque score], fast-
ing glucose level, fasting insulin level, HOMAZ2 insulin resis-
tance, and HOMAZ2 [3-cell function), weight, and blood pres-
sure at the 3- and 6-month visits also used linear regression
models.

Pvaluesless than .05 were adjusted for multiple compari-
sons using Bonferroni correction. All statistical analyses were
performed using SAS version 9.3 (SAS Institute Inc).

One futility analysis was planned after the first 300 par-
ticipants completed their 6-month visit. Stopping guidelines
were based on a 2-sided, independent ¢ test and predeter-
mined conditional power threshhold.?°

. |
Results

Participants
1756 individuals were screened and 514 were randomized be-
tween November 2009 and March 2012 (Figure 1), at which time
enrollment was stopped because of futility. The guidelines for
terminating DPTT for futility were based on a primary condi-
tional power threshold of 40% and required an observed in-
terim test statistic less than —0.12. Because the futility analy-
sis t test statistic for the primary outcome was -0.37, the data
and safety monitoring board recommended cessation of re-
cruitment and continued follow-up of enrolled participants.
Of the 514 participants randomized, 476 (93%) com-
pleted the study, with similar retention in the treatment (240/
257) and control (236/257) groups. Baseline characteristics were
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Figure 1. Study Flow

1756 Individuals assessed for eligibility

1242 Excluded by (21 of the following)
703 Oral health criteria
352 Insufficient periodontal disease?
199 Need for essential dental care
68 Prior periodontal care <6 mo
55 Had <16 teeth
29 Other oral problems (eg, bleeding)
390 HbA, level out of range
285 Level <7%
105 Level 29%
55 Changes in diabetes medication
46 Use of antibiotics, NSAIDs, or steroids
12 Other medical (eg, emergency
department visit)
13 Other (eg, age, enrollment in another
study)
23 Declined to participate

514 Randomized D

257 Randomized to receive periodontal
therapy and oral hygiene instructions
253 Received intervention as randomized
4 Did not receive intervention (no initial
therapy or partial therapy only)

257 Randomized to receive oral hygiene
instructions (control)
257 Received control intervention
as randomized

HbA, indicates glycated hemoglobin;
NSAID, nonsteroidal
anti-inflammatory drug.

?Defined as participants needing

v

treatment of extensive tooth decay,

17 Lost to follow-up ‘ ‘

21 Lost to follow-up

tooth abscesses, or other oral
infections.

v

PFollowing their 6-month visit,

257 Included in primary analysis

240 Included in per-protocol analysis
17 Excluded from per-protocol
analysis (lost to follow-up)

257 Included in primary analysis

235 Included in per-protocol analysis?
22 Excluded from per-protocol analysis
21 Lost to follow-up
1 Unavailable 6-mo HbA,  level

participants in the control group were
offered scaling and root planing. Two
hundred twenty-nine participants
received periodontal therapy after
the 6-month visit;

7 refused periodontal therapy.

similar between groups and were reflective of individuals with
type 2 diabetes and periodontitis (Table 1). Of the 514 random-
ized participants, 244 (47%) used oral hypoglycemic agents
alone, 80 (16%) used insulin alone, and 179 (35%) used both.
Only 11 (2%) were not taking diabetes medications.

Primary Outcome

Levels of HbA,. did not change significantly between base-
line and the 3-month or 6-month visits in either the treat-
ment or the control group (Figure 2 and Table 2), and the tar-
get 6-month reduction of HbA, . level of 0.6% or greater was
not achieved. In the intention-to-treat analysis of the pri-
mary outcome based on a linear regression model including
clinical site as a covariate, change in HbA, . levels at 6 months
did not differ significantly between the treatment and con-
trol groups (adjusted 6-month treatment effect, -0.05% [95%
CI, -0.23% t0 0.12%]; P = .55). Three-month results were simi-
lar. No significant differences in HbA, . levels across centers
were found (P = .44 [intention to treat] and P = .59 [per pro-
tocol], based on an F test for homogeneity from the linear re-
gression model).

Secondary Outcomes

Similar to the intention-to-treat analysis, a per-protocol lin-
ear regression analysis evaluating change in HbA, . levels also
did not reveal between-group differences in HbA, . values at 6

JAMA December 18,2013 Volume 310, Number 23

months (adjusted treatment effect, -0.07% [95% CI, —0.26%
to 0.13%]); P = .50) (Table 2). Results at 3 months were also
similar.

Using linear regression models, all periodontal clinical para-
meters improved significantly at 3 months and were sus-
tained at 6 months in the treatment group but not in the con-
trol group (Figure 3 and eTable 2 in Supplement). At 6 months,
mean probing depth improved by 0.4 mm (95% CI, 0.4 to 0.5)
in the treatment group compared with 0.1 mm (95% CI, 0.1 to
0.2) in the control group (adjusted between-group differ-
ence, 0.3 mm [95% CI, 0.2 to 0.4]; Bonferroni-corrected
P < .001). In the treatment group, mean bleeding with prob-
ing decreased by 19.0% (95% CI, 15.7% to 22.4%), compared
with 5.9% (95% CI, 2.3% to 9.6%) in the control group (ad-
justed between-group difference, 13.1% [95% CI, 8.1% t0 18.1%];
Bonferroni-corrected P < .001). Clinical attachment loss and
gingival index measures also improved more in the treat-
ment group compared with the control group (adjusted be-
tween-group differences, 0.2 mm [95% CI, 0.1to 0.4] and 0.3
mm [95% CI, 0.2 to 0.4], respectively; P < .001 for both). A post
hoc subgroup comparison of treatment groups by response
tertiles likewise revealed no significant between-group dif-
ferences in change in HbA, levels at any point (eTable 1 in
Supplement).

Changes in blood pressure, weight, fasting glucose level,
fasting insulin level, HOMA2 sensitivity (%s), and HOMA?2 3-cell
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Table 1. Baseline Participant Characteristics

Treatment Control
Characteristic (n =257) (n=257)
Age, mean (SD), y 56.7 (10.5) 57.9 (9.6)
Women, No. (%) 114 (44.4) 123 (47.9)
Race/ethnicity, No. (%)
African American/black 76 (29.6) 70 (27.2)
White 140 (54.5) 140 (54.5)
Hispanic 81 (31.5) 85 (33.1)
Other (eg, Native American, Asian) 41 (16.0) 47 (18.3)
Smoking history, No. (%)
Never 129 (50.2) 144 (56.0)
Former 89 (34.6) 86 (33.5)
Current 39 (15.2) 27 (10.5)
Diabetes factors, mean (SD)
HbA,, No. (%)
<7.0 12 (4.7) 10 (3.9)
>7.0t0<8.0 143 (55.6) 154 (59.9)
28.0t0<9.0 93 (36.2) 86 (33.5)
29.0to <10 9 (3.5) 7.7)
Fasting glucose, median (IQR), mg/dL 150 (125-174) 147 (122-172)
Duration of diabetes, mean (SD), y 12.3(8.2) 11.3 (8.4)
Fasting insulin, excluding insulin use, median (IQR), pmol/L? 95 (61-138) 88 (61-133)

HOMA? insulin sensitivity, excluding insulin use, median (IQR), %S>

HOMA?2 B-cell function, excluding insulin use, median (IQR), %8>°
Hypoglycemic medications, No. (%)
No diabetes medications
Oral agents only
Insulin only
Combination of medications
Anthropometrics, mean (SD)
Weight, kg
BMI©
Blood pressure, mean (SD), mm Hg¢
Systolic
Diastolic
Cardiovascular disease factors
Lipids, excluding statin use, median (IQR), mg/dL®
Total cholesterol
LDL-C
HDL-C
Triglycerides?
Creatinine, median (IQR), mg/dL
Periodontal measurements, mean (SD)"
No. of teeth, count/person
Probing depth, mm
Mean sites/person, by probing depth category

50.1 (34.1-77.0)
55.5 (34.1-76.2)

7(3)
117 (46)
40 (16)
93 (37)

99.5 (24.3)
34.7 (7.5)

133.1 (20.7)
78.8 (12.3)

189 (162-211)
113 (92-135)
46 (38-53)
117 (89-169)
0.81 (0.68-1.0)

25.4 (3.7)
3.3(0.6)

51.3(27.3)
28.9 (21.6)
3.5(6.3)

33.8 (17.6)
19.0 (14.2)
2.3(4.2)

53.9 (38.0-79.0)
52.0 (36.7-76.0)

4Q2)
127 (49)
40 (16)
86 (33)

97.5(21.7)
34.2 (6.7)

135.1 (20.4)
78.8 (10.9)

185 (161-212)
108 (94-130)
41 (37-48)
126 (93-231)
0.81 (0.67-0.98)

24.7 (3.6)
3.3(0.7)

49.2 (27.5)
28.0 (22.3)
3.5(8.2)

33.6 (18.7)
19.3 (15.6)
2.5 (6.1)

jama.com
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Table 1. Baseline Participant Characteristics (continued)

Abbreviations: BMI,body mass index;
HDL-C, high-density lipoprotein

cholesterol; HOMA2, Homeostasis

Treatment Control
Characteristic (n = 257) (n = 257) Model Assessment; IQR, interquartile
Clinical attachment loss, mm 3.5 (0.8) 3.5 (0.9) range; LDL-C, low-density lipoprotein
. - cholesterol.
Mean sites/person, by clinical attachment loss category X
Sl conversion factors: To convert
24 60.1(30.7) 57.5 (30.7) glucose values to mmol/L, multiply by
25 35.9 (25.9) 33.6 (26.0) 0.0555; total cholesterol, LDL-C, and
>7 6.6 (9.7) 6.9 (11.9) HDL-C values to mmol/L, multiply by
= — 0.0259; creatinine levels to pmol/L,
% sites/person, by clinical attachment loss category multiply by 88.4.
24 40.3 (21.1) 39.5(21.3) @ Limited to noninsulin users: n = 133
>5 24.3 (18.2) 23.4 (18.6) in treatment group, n = 138 in
27 4.7(7.3) 5.0(9.2) b“°”"°' group.
. . . Calculated using the HOMA2
o,
Bleeding on probing, % sites/person 61.2 (24.1) 59.6 (26.0) calculator version 2.2 (available at
Gingival index, mean sites/person 1.4 (0.4) 1.4 (0.4) http://www.dtu.ox.ac.uk
Plaque score, % sites/person 86.7 (17.9) 84.5 (20.8) /homacalculator/index.php).
Self-reported overall health, No. (%) © Calculated as weight in kilograms
divided by height i t
Excellent-very good 50 (19.5) 59 (23.0) vided Dy helght in meters
squared.
Good 123 (47.9) 138 (33.7) 9Includes blood pressure
Fair-poor 84 (32.6) 60 (23.3) measurements for all participants
Other medical history, No. (%) independent of reported blood
= pressure medication use.
Angina 21(8.2) 11 (4.3)

I ; € Nonstatin users: n = 85 in treatment
Myocardial infarction 22 (8.6) 21 (8.2) group, n = 87 in control group.
Stroke 12 (4.7) 12 (4.7) f Each periodontal measurement was
Hypertension 180 (70.0) 184 (71.6) evaluated on 6 sites of each tooth.
Kidney disease 14 (5.4) 12 (4.7) A participant-based summgry

— = measurement was determined by

Other medication use, No. (%) first calculating an average of the 6
Blood pressure 202 (78.6) 210 (81.7) sites per tooth and then calculating
Cholesterol 172 (66.9) 170 (66.1) an average for all teeth assessed for

; ; that participant.
Figure 2. Glycated Hemoglobin (HbA, ) Levels at Baseline and Follow-up
Primary analysis Per-protocol analysis
9.0 9.0
@ Treatment
P=.55 P=.50 O Control
8.5 8.5
<ﬁ 8.0 <: 8.04
o o
pu T
7.5+ 7.5+
7.0— T | 7.0-+— T |
Baseline 3 6 Baseline 3 6
Months Months

No. of participants No. of participants

Treatment 257 257 257 Treatment 240 233 240

Control 257 257 257 Control 235 228 235

Error bars indicate +2 SEs. P values comparing 6-month change in HbA,_ levels
between the 2 treatment groups were based on t tests from linear regression

models, with 6-month change in HbA,_ level as a dependent variable and
treatment group and clinical site as covariates.

function (%p) are summarized in eTable 3 in Supplement. All
of these measurements remained stable during follow-up, with
no significant differences between groups. Of the 462 partici-
pants with medication data available at all study visits, 128 of
233 (55%) in the treatment group and 137 of 229 (60%) in the
control group had no protocol-defined changes in diabetes
medications during the study.
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Safety

The DPTT was a low-risk study, and no study-related serious
adverse events occurred. Two weeks after completion of treat-
ment or baseline, the treatment group experienced more sore-
ness, tenderness, or pain than the controls (102/254 [40.2%]
and 72/257 [28.1%], respectively; P = .004 by ¥ test), and more
thermal sensitivity (81/254 [31.9%] vs 47/257 [18.3%], respec-
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Table 2. Three-Month and 6-Month Change in Glycated Hemoglobin (HbA,.) Levels by Treatment Group

Mean Change (95% CI)?

Baseline, Mean (SD) 3 Months 6 Months
Analysis Treatment Control Treatment Control P Value Treatment Control P Value
Intent to treat n =257 n =257 n =257 n =257 n =257 n =257
HbA,., % 7.84 (0.65) 7.78 (0.60) 0.14 0.11 .64 0.15 0.09 .55
(0.02t00.27) (-0.02t0 0.24) (-0.01t00.30) (-0.06 t0 0.25)
Per protocol® n =240 n=235 n=233 n=228 n =240 n=235
HbA,, % 7.84 (0.65) 7.77 (0.60) 0.13 0.08 .57 0.15 0.09 .50

(-0.01t00.26)

(-0.05 t0 0.22)

(-0.02t00.32) (-0.09 t0 0.26)

2 Change calculated as 3-month (or 6-month) values minus baseline. Mean
changes and 95% Cls were determined from linear regression models with
3-month and 6-month changes in HbA, levels included as dependent
variables, treatment group as an independent factor, and the clinical site as a
covariate; P values were based on t tests comparing mean changes between
the 2 groups.

® Analyses were based on all participants with HbA, data at the 6-month visit
(n =240 in the treatment group, n = 235 in the control group). Six participants
in the treatment group and 7 in the control group missed their 3-month visit.
HbA,. data were not available for 1additional treatment group participant at 3
months.

Figure 3. Periodontal Measurements at Baseline and Follow-up (Per-Protocol Analysis)

3.4+

3.3

£ 3.2
£
=
s 3.1
<
(=]
@ 3.0
£
S
£ 2.9
@ Treatment
2871 o Control
2.7 T 1
Baseline 3 6
Months
No. of participants
Treatment 240 233 240
Control 235 227 233
70
P<.001
X 60
o
f=4
£
o
&
= 504
o
o
£
o
[}
= 404 Py
T T
30— T 1
Baseline 3 6
Months
No. of participants
Treatment 240 232 240
Control 235 227 232

3.6
P<.001
£ 4
£ 35
g
S 344
k=
0)
E 33
[}
=
< 321
3
£
35 314
3.0+ T |
Baseline 3 6
Months
No. of participants
Treatment 240 233 240
Control 235 227 233
90
P<.001
X 80+
L
o
S
wv
3
=]
&
= 704
60— T |
Baseline 3 6
Months
No. of participants
Treatment 240 233 240
Control 235 227 233

Error bars indicate +2 SEs. P values comparing 6-month changes in periodontal
outcomes between the 2 treatment groups were based on t tests from linear

regression models, with 6-month periodontal change as a dependent variable
and treatment group and clinical site as covariates.

tively; P < .001 by x? test). These symptoms are commonly
reported following scaling and root planing.'* Few partici-
pants (4/241 in the treatment group and 5/236 in the control
group) required generalized periodontal rescue therapy dur-
ing the study.
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Discussion

The DPTT is to our knowledge the largest multicenter random-
ized clinical trial to investigate the effect of periodontal therapy

JAMA December 18,2013 Volume 310, Number 23

2529



2530

Research Original Investigation

on measures of glycemic control in patients with type 2 dia-
betes and chronic periodontitis. Despite its effectiveness in im-
proving clinical measures of periodontitis, periodontal therapy
did not significantly change HbA,. levels after 3 or 6 months
in the treatment group, and no differences in changesin HbA, .
levels were observed between the treatment and control
groups. Findings were similar in the intention-to-treat and the
per-protocol analyses. Likewise, periodontal therapy had no
significant effect on fasting glucose levels or HOMA2 scores.
Current treatment guidelines®?? do not include periodontal
therapy as a means of achieving glycemic control, and the re-
sults of our study support those treatment guidelines. How-
ever, although not specifically evaluated in our study, peri-
odontal therapy may be considered in patients with diabetes
for reasons other than glycemic control, such as for benefits
to tooth retention and masticatory function.

These results are in contrast to recently published meta-
analyses that showed a modest (-0.36% [95% CI, —-0.54% to
-0.19%) but significant reduction in HbA,levels following peri-
odontal therapy.?* A number of features of the present study
may account for these differences. First, all previous trials were
small, whereas the DPTT had greater than 90% power to de-
tect a clinically meaningful 0.6% between-group difference in
change of HbA, level from baseline, even with early cessa-
tion of trial enrollment. Second, our trial enrolled partici-
pants who were under the care of a physician for their diabe-
tes and who were within a range of HbA, . values that would
belesslikely to trigger a change in medications during the study
period. The DPTT enrollment criteria excluded individuals who
had experienced a recent change in hypoglycemic medica-
tions, and we monitored changes of hypoglycemic medica-
tion and insulin during the study period. Changes in diabetes
medications during the DPTT were similar between treat-
ment groups and may in part account for the absence of dif-
ferencesin HbA, . outcome. This aspect of the DPTT study de-
sign was critical, because medications may have profound
short-term influence on HbA, levels and have not been ad-
equately documented in previous studies. Third, meta-
analyses of small trials have been reported to be subject to high
false-positive rates.?#2° Fourth, it is possible that periodontal
inflammation and infection do not influence glycemic con-
trol. Indeed, the results of this trial indicate that glycemic con-
trol worsened, although not significantly, 6 months after study
therapy.

Thelargest previous trial of periodontal treatment and gly-
cemic control (n = 157) reported a statistically significant 0.36%
reduction in HbA,.levelsin the treatment group compared with
the control group after 3 months.?” Another study including
132 male Veterans Administration participants'4 failed to dem-
onstrate a positive effect on glycemic control. The results of
the DPTT are consistent with those from the latter study.
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Possible limitations of the DPTT study should be consid-
ered. Our periodontal treatment did not include systemic or
topical antibiotics, and no participants were treated surgi-
cally because of the difficulties of standardizing a surgical pro-
tocol. Systemic antibiotics were not used so as not to con-
found the effects of the study intervention. However, a recent
study that administered systemic antibiotics in addition to scal-
ing and root planing in patients with the metabolic syndrome
likewise did not achieve an improvement in glycemic control.?®
Although probing depths and clinical attachment levels were
significantly improved in the treatment group, improve-
ments in plaque and bleeding scores were only modest and in-
dicate that changing oral hygiene habits remains a challenge.
A subgroup comparison by tertiles of response, however, did
not reveal differences in HbA,. levels even among partici-
pants with the largest improvements in periodontal para-
meters. Because DPTT participants were enrolled with HbA, .
levels between 7% and less than 9%, we cannot rule out the
possibility that individuals with values outside of this range
might experience HbA,. reduction following periodontal
treatment.

The DPTT does, however, have a number of strengths. The
sample size was sufficient to ensure adequate statistical power
to detect a meaningful clinical difference in HbA,_level. The
study population was geographically and ethnically diverse,
increasing generalizability of the results. A thorough screen-
ing and enrollment process ensured that participants met eli-
gibility criteria and retention was high, with 93% of partici-
pants completing the trial. Changes in diabetes medications
were monitored during follow-up. Periodontal treatment was
conducted under supervision, averaging 190 minutes of treat-
ment per individual, and resulted in a positive effect on clini-
cal measures of periodontitis among participants in the treat-
ment group. The magnitude of clinical change achieved was
consistent with results from other multicenter trials of non-
surgical therapy in populations without diabetes.?®:3° The DPTT
core laboratory responsible for the centralized analysis of blood
samplesis a reference laboratory for the analysis of HbA, . val-
ues in North America.?

. |
Conclusions

This multicenter randomized clinical trial of nonsurgical peri-
odontal treatment for participants with type 2 diabetes and
chronic periodontitis did not demonstrate a benefit for mea-
sures of glycemic control. Although periodontal treatment im-
proved clinical measures of chronic periodontitis in patients
with diabetes, the findings do not support the use of nonsur-
gical periodontal treatment for the purpose of lowering levels
of HbA, ..
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