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Abstract
Aim:  Diabetic patients have more severe 
periodontal destruction, but periodontal therapy 
can improve metabolic control. Recently, interest 
has focused on the use of subantimicrobial dose 
doxycycline (SDD) as a treatment paradigm. 
Therefore, this study was undertaken to evaluate 
clinical efficacy of SDD with scaling and root 
planning (SRP) in chronic periodontitis patients 
with diabetes.

Methods and Materials:  Twenty chronic 
periodontitis patients with diabetes mellitus were 
randomly allocated to either a test and a control 
group. Clinical measurements were recorded at 
baseline and at six months for probing pocket 
depth (PPD), clinical attachment level (CAL), and 
gingival recession (GR). After SRP, patients in 
the test group were instructed to take SDD 20-mg 
capsules twice a day while patients in the control 
group took a placebo twice a day. Both groups 
were on this regimen for a six-month period.

Results:  A greater reduction in mean PPD 
was demonstrated in patients in the test group 
compared to the control group. The mean 
CAL increase observed in the test group was 
significantly greater (0.67 mm) than that in the 
control group.

Conclusion:  It can be concluded that SRP, in 
conjunction with the SDD therapy described, is 
more effective then SRP alone in terms of CAL 

gain and PPD reduction in diabetic patients with 
severe periodontal disease.

Clinical Significance:  Given the widespread 
prevalence of both chronic periodontitis and 
diabetes, the proposed treatment approach 
will prove to be of great value and contribute 
significantly to the overall health of the patients.
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paradigm in the management of periodontitis. 
Host modulation therapy aims to enhance 
traditional periodontal therapies by modifying 
destructive aspects of the immune inflammatory 
host response, so that periodontal breakdown 
is reduced and the periodontium is stabilized. 
One such host modulation therapy involves the 
use of subantimicrobial dose doxycycline (SDD 
20 mg twice daily) as an adjunct to conventional 
nonsurgical periodontal therapy in the management 
of chronic periodontitis. This is the first FDA-
approved host modulation agent to adjunctively 
treat periodontal disease. The mechanism of action 
is by suppression of the activity of collagenase, 
particularly that produced by polymorphonuclear 
leukocytes. Furthermore long-term use of SDD is 
not associated with the development of antibiotic 
resistance or detrimental shift in the normal 
periodontal microflora,6 as the dose is too low 
to affect bacteria. As a result, resistance to this 
medication cannot develop.

Long-term, placebo-controlled, double-blind clinical 
studies have demonstrated the clinical benefit of 
SDD when used as an adjunct to scaling and root 
planning (SRP) compared with SRP alone.7,8 These 
studies have reported improvement in clinical 
attachment level (CAL) and probing pocket depth 
(PPD) that were significantly greater compared 
with those observed in patients who received 
adjunctive placebo.

Previously, few studies have shown considerable 
improvements in periodontal health and 
improvement in glycemic control following SRP 
combined with systemic doxycycline for 14 days.2,3 
Furthermore, few recent studies,9,10 also have 
demonstrated short-term improvements in glycemic 
control when SRP in combination with SDD was 
used in diabetics.

Therefore, the present study was undertaken to 
evaluate clinical efficacy of SDD as an adjuvant 
to SRP over a six-month period in chronic 
periodontitis patients with diabetes.

Methods and Materials
Twenty chronic periodontitis patients (8 male and 
12 female, mean age 37.1 ± 3.96 years) with 
diabetes and no other major illness or severe 
diabetic complications were included in the study. 
After proper examination and diagnosis, initial 
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Introduction
Diabetes mellitus is an extremely important 
endocrine disease from a periodontal standpoint. 
It is generally characterized by abnormal blood 
glucose level due to deficiencies in the insulin 
production or activity. Diabetes is now clearly 
established as a major risk factor for periodontitis. 
Clinical and epidemiological studies have shown 
that patients with a long history of diabetes seem 
to have more periodontal tissue destruction than 
nondiabetic controls.1

The influence of diabetes over periodontal 
diseases is well established, but the effect of 
periodontal disease and its treatment on diabetes 
control is not so clear. Some authors have shown 
that nonsurgical periodontal therapy could improve 
metabolic control, especially when doxycycline 
was used as an adjunct.2–4 Doxycycline, a 
member of the tetracycline family of antibiotics, 
has been shown to reduce GCF collagenase level 
in patients with chronic periodontitis.5

Recently, interest has focused on the concept 
of host modulatory therapy as a treatment 

http://www.thejcdp.com/journal/view/volume11-issue3-deo
http://www.thejcdp.com/journal/view/volume11-issue3-deo


3The Journal of Contemporary Dental Practice, Volume 11, No. 3, May 1, 2010
©2010 Seer Publishing LLC

After completion of scaling and root planning, the 
test group received SDD 20 mg capsules twice a 
day for six months, while patients in the control 
group received indistinguishable placebo capsules 
taken in a similar manner.

Results
During the course of the study, wound healing 
was uneventful. No patient showed adverse 
reaction to SDD therapy. None of the selected 
patients dropped out before the termination of 
the study. In general, patients showed good oral 
hygiene throughout the study.

The baseline mean probing pocket depth (PPD) 
was 5.66 mm in the test group and 5.73 mm in 
the control group. Similarly, the baseline mean 
clinical attachment level (CAL) was 6.05 mm in 
the test group and 6.03 mm in the control group. 
The baseline mean gingival recession (REC) 
was 0.39 mm in the test group and 0.32 mm in 
the control groups. At baseline, no statistically 
significant differences in any of the investigated 
parameters were observed between the test and 
control groups, indicating that the randomization 
process was effective.

In the test group, the mean PPD at baseline was 
5.66 mm and at six months it was 2.60 mm. In 
the control group, the mean PPD at baseline 
was 5.73 mm and at six months it was 3.19 mm. 
After six months the mean PPD reduction was 
3.06 mm for the test group and 2.54 mm for the 
control group. Student’s paired t-test indicated 
that both the test (SRP + SDD) and control (SRP 
+ placebo) groups showed significantly greater 
mean PPD reduction at six months compared to 
baseline (p<0.05).

When the differences in mean PPD reductions at 
six months for the test group (3.06 mm) versus 
the control group (2.54 mm) were analyzed by 
Student’s unpaired t-test, a statistically significant 
difference was noted (p<0.05). A greater reduction 
in mean PPD was demonstrated in the test (SRP 
+ SDD) group compared to the control (SRP + 
placebo) group. An additional benefit of 0.52 mm 
PPD reduction was observed in the test group. 
The mean residual probing pocket depth at six 
months was 2.60 mm for the test group and 3.19 
mm for the control group.

therapy was provided. Prior to initiation of the 
study, the purpose and design of this clinical trial 
were explained to each patient and an informed 
consent form was signed by every patient. This 
was a randomized, placebo-controlled, parallel-
design clinical trial of six months’ duration. The 
selected patients underwent scaling and root 
planing and then were randomly allocated to either 
a test or a control group. The test group received 
doxycycline hyclate 20 mg twice a day (b.i.d), 
while patients in the control group received a 
placebo capsule b.i.d. for the treatment period of 
six months. Clinical measurements were recorded 
at baseline and again at six months. Full-mouth 
supragingival plaque was assessed using a plaque 
index,11  and gingival inflammation was recorded 
by the papillary bleeding index (PBI).12  The 
probing measurements recorded were probing 
pocket depth (PPD), clinical attachment level 
(CAL), and gingival recession (GR). Probing pocket 
depths were recorded at six sites and CAL was 
measured at four sites around each experimental 
tooth. The means of all sites were taken into 
consideration for the assessment of results. All the 
probing measurements were made with a Williams 
graduated periodontal probe (Hu-Friedy, Chicago, 
Illinois, USA). These measurements were rounded 
to the nearest millimeter.

Treatment was provided at baseline following 
evaluation. Patients in both the test and control 
groups received full-mouth scaling and root 
planing (SRP), using manual (standard Gracey 
currettes) and powered instruments (EMS±mini 
Piezon) within 24 hours by the same examiner. 
Root surfaces were instrumented until they 
became free of deposits as determined by visual 
or tactile examination.
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by Student’s paired t-test and were found to be 
statistically significant in both the groups (p<0.05).

When the differences in CAL gain for the test 
group (2.25 mm) versus control group (1.58 mm) 
were analyzed by Student’s unpaired t-test, a 
significant difference (p<0.05) was observed. The 
mean CAL gain observed in the test group was 
significantly greater than for the control group. 
The additional benefit of CAL gain was 0.67 mm.

In the test group, the mean clinical attachment 
level (CAL) at baseline was 6.05 mm and that at 
six months was 3.80 mm. In the control group, 
the mean CAL at baseline was 6.03 mm and 
that at six months was 4.45 mm. The mean 
CAL gain of 2.25 mm was observed in the test 
(SRP + SDD) groups, while the control (SRP + 
placebo) group displayed mean CAL gain of 1.58 
mm. The observed differences between baseline 
CAL and the CAL at six months were analyzed 

Table 2. Comparison of clinical parameters of control group  
(SRP + placebo) at baseline and six months (mean ± SD).

Table 1. Comparison of clinical parameters of test group  
(SRP+ SDD) at baseline and six months (mean ± SD).

Table 3. Comparison of clinical parameters of test and control 
groups at six months (mean ± SD).

Parameters Baseline Six Months Difference p Value

PPD (mm) 5.66 ± 0.50 2.60 ±0.33 3.06 ± 0.30 0.000
S

CAL (mm) 6.05 ± 0.25 3.80 ± 0.23 2.25 ± 0.09 0.000
S

GR (mm) 0.39 ± 0.26 1.19 ± 0.20 0.80 ±0.28 0.000
S

S–statistically significant (p<0.05)

Parameters Baseline Six Months Difference p Value

PPD (mm) 5.73 ± 0.22 3.19 ±0.13 2.54 ± 0.10 0.000
S

CAL (mm) 6.03 ± 0.45 4.45 ± 0.30 1.58 ± 0.25 0.000
S

GR (mm) 0.32 ± 0.22 1.25 ± 0.19 0.93 ±0.15 0.000
S

S–statistically significant (p<0.05)

Parameters
Test Site Control Site

Difference p Value
SRP + SDD SRP + Placebo

PPD reduction 
(mm) 3.06 ± 0.09 2.54 ±0.10 0.52 ± 0.10 0.000

S

CAL gain (mm) 2.25 ± 0.09 1.58 ± 0.25 0.67 ± 0.08 0.000
S

GR increase 
(mm) 0.80 ± 0.28 0.93 ± 0.15 0.13 ±0.10 0.215

NS

S–statistically significant (p<0.05); NS–not statistically significant (p>0.05)
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mechanism unrelated to the antimicrobial efficacy 
of the drug. Tetracycline agents have the ability 
to inhibit neutrophils, osteoclasts, and matrix 
metalloproteinase, involved in the destruction 
of periodontium.17 (Tetracycline has an anti-
inflammatory action and may be bone sparing 
through inhibition of osteoclasts. Doxycycline is the 
most studied and strongest collagenase inhibitor 
of the tetracyclines used. Based on these findings, 
it can be suggested that significant improvement 
in CAL and PPD in the SDD group could be 
dependent on the host modulation property of SDD.

As a mechanical intervention SRP has been shown 
to slow or arrest the progression of the destructive 
periodontal disease.18 Periodontal pathogens may 
lead variation in clinical outcomes that are less than 
optimal because they do not address the complex 
etiology of this chronic disease. The tetracyclines 
have been found to be effective inhibitors of matrix 
metalloproteinase–mediated connective tissue 
destruction in a variety of pathological processes. 
In addition to the possible effects of tetracyclines 
on expression, activation, and catalytic activity of 
matrix metalloproteinases, these compounds may 
have actions on other processes involved in the 
overall pathophysiology of multiple disease states, 
including regulation of release of inflammatory 
cytokines and glycosylation of connective tissue 
proteins. They also may even upregulate the 
expression of matrix constituents, which are 
produced at a deficient rate during diabetes.19 
These multiple modes of action may account for the 
positive results obtained with use of tetracyclines as 
therapeutic agents in models of periodontitis.

Other advantages for periodontal treatment are 
that tetracyclines, particularly doxycycline,20 tend 
to be highly concentrated in the gingival crevicular 
fluid at levels 5–10 times greater than those found 
in serum. These antibiotics also show substantivity 
because they bind to the tooth structure and 
are slowly released as still-active agents. As an 
inhibitor of MMPs implicated in periodontal tissue 
destruction, SDD may improve the outcome of a 
variety of mechanical nonsurgical interventions 
currently used as first-line therapy.

The study had a few limitations as well. Small 
sample size limited the statistical analysis. In 
addition, long-term analysis is needed to determine 
the stability of the results observed in the 
present study. Moreover, biochemical analysis of 
inflammatory mediators in GCF would have been 

At six months, the mean increase in gingival 
recession was 0.80 mm in the test group and 0.93 
mm in the control group. A statistically significant 
increase in gingival recession was found in both 
the groups (p<0.05). No statistically significant 
difference was found in the increase in gingival 
recession between the test and control groups 
(p>0.05).

Discussion
Previous studies evaluating the efficacy of 
adjunctive SDD therapy in chronic periodontitis 
patients have revealed the additive effect of the 
treatment modality on mean PPD reduction and 
CAL gain when compared with SRP.6,7,13–15

In the present study SDD was well tolerated 
with no difference between treatment groups in 
the incidence of adverse events, including those 
events related to infection or associated with the 
gastrointestinal and urogenital tracts. The severity 
of chronic periodontal disease was similar in both 
the SDD and the placebo group at the beginning of 
the study, as indicated by no significant differences 
in investigated parameters between the two groups.

The successful long-term management of adult 
periodontitis (AP) may require an integrated 
treatment approach that addresses both 
periodontopathic bacteria and the ensuing 
destructive host response. The results of the 
present study showed that use of SDD in 
combination with SRP in chronic periodontitis 
patients with diabetes provided a better clinical 
improvement beyond that obtained by SRP therapy 
alone. In particular, a significant decrease in 
PPD (3.06 mm) and significant gain in CAL (2.25 
mm) at six months was observed in the SDD 
group compared to the placebo group. Previous 
studies6,7 have emphasized the effectiveness of 
SDD therapy on clinical parameters. These studies 
have shown that SDD + nonsurgical periodontal 
therapy resulted in significantly greater reduction 
in probing pocket depth (PPD) and improvement in 
clinical attachment level (CAL) compared with the 
nonsurgical periodontal procedure alone in treating 
the chronic periodontitis patient.

Crout et al.13 and Golub et al.16 reported that 
SDD therapy in combination with nonsurgical 
periodontal therapy can inhibit the activity or down 
regulate the expression of host collagenase by a 
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and root planing in chronic periodontitis: 
a multicenter trial. J Periodontol. 2004; 
75(8):1068-76.
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Evaluation of efficacy of administration of 
sub-antimicrobial-dose doxycycline in the 
treatment of generalized adult periodontitis 
in diabetics. J Dent Res. 2003; 82(Spec Iss 
A):1752.
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Lamster IB. Low-dose doxycycline treatment 
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helpful in correlating the clinical parameters and 
assessment of results. Also, microbiological assay 
would have been beneficial for assessing the effect 
of SDD therapy on periodontopathic microbial load 
in diseased sites.

Conclusion
Probing pocket depth reduction was greater in 
the SDD group compared to the placebo group. 
Mean gains of clinical attachment were also 
greater in the test group compared to the control 
group. From the analysis of the results, and within 
the limitations of the present study, it can be 
concluded that nonsurgical periodontal therapy 
(SRP) in combination with a subantimicrobial 
dose of doxycycline (SDD) is more effective then 
SRP alone in terms of CAL gain, PPD reduction, 
and gingival recession.

Subantimicrobial dose of doxycycline (SDD) 
therapy may represent a new approach in long-
term management of adult periodontitis with 
diabetes.

Clinical Significance
Given the widespread prevalence of adult 
periodontitis and diabetes, and the bidirectional 
association between the two, a treatment 
approach that addresses both chronic disorders 
will prove to be of great value to the patients and 
the clinicians. This proposed treatment approach 
will contribute significantly to the overall health of 
the patient.
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