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Effects of periodontal non-
surgical therapy plus
azithromycin on glycemic
control in patients with
diabetes: a randomized
clinical trial
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Background and Objective: Periodontitis may alter the systemic condition in
patients with diabetes and hence interfere with glycemic control. The objective of
this study was to determine the quantifiable changes in glycated hemoglobin
(HbA1C) after periodontal non-surgical therapy plus azithromycin in a mixed pop-
ulation of patients with poorly controlled diabetes.

Materials and Methods: One hundred and five patients were randomized to
receive non-surgical therapy plus azythromycin (AZ-Sca =33), non-surgical
therapy plus placebo (PB-Sca = 37) and supragingival prophylaxis plus azithro-
mycin (AZ-Pro = 35). Glycated hemoglobin, glycemia and periodontal parame-
ters were measured at baseline, 3, 6 and 9 mo after treatment.

Results: Periodontal parameters were improved in the AZ-Sca and PB-Sca groups
as compared to the AZ-Pro group. A greater reduction in probing depth was
observed in the AZ-Sca as compared to the PB-Sca group. Improvement in clini-
cal attachment level was similar between AZ-Sca and PB-Sca groups. A reduction
from 8.0% to 7.2% (A0.8%; p < 0.05) in HbA1C was observed in the AZ-Sca at
9 mo as compared to the PB-Sca group in which the reduction was from 7.9% to
7.6% (A0.3%). There was no decrease in HbA1C in the AZ-Pro group over time.
Mean glycemia values decreased from 195 mg/dL to 159.2 mg/dL (A35.8 mg/dL;
p < 0.05) in the AZ-Sca group whereas a decrease from 194 mg/dL to 174.8
mg/dL (A19.2 mg/dL) in the PB-Sca group at 9 mo was observed. There were no
differences between the AZ-Sca and PB-Sca groups for glycemic parameters. No
improvement in glycemic values in the AZ-Pro group was observed.

Conclusions: A modest improvement in glycemic control was detected with a trend
towards the use of non-surgical therapy plus AZ as compared to the placebo.
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A Dbidirectional association between
periodontal disease and diabetes has
been proposed (1). First, the preva-
lence of periodontitis is higher in indi-
viduals with diabetes than in healthy
subjects and with increased risk of
worsening the periodontal condition
over time (2-4). Secondly, studies have
shown that the control of glycemia
could be affected by the establishment
and severity of periodontitis (5,6).
Higher and sustained hyperglycemia
leads to production of advanced
glycation end products that are impli-
cated in the production of matrix
metalloproteinase-1 and inflammatory
cytokines in patients with diabetes and
periodontitis (7,8).

Initial studies reported a reduction
in the use of insulin and glycated
hemoglobin (HbA1C) after periodon-
tal therapy in patients with type 1
and 2 diabetes (9-11). Recent com-
parative and randomized controlled
clinical studies have helped confirm
the benefits of good periodontal care
in the control of glycemia in patients
with diabetes (12-14). A meta-analysis
(15) demonstrated a weighted mean
difference of AHbAI1C before and
after therapy of —0.40% (95% CI
—0.77 to —0.04%, p = 0.03) favoring
periodontal intervention in patients
with type 2 diabetes suggesting an
improvement in glycemic control.

The use of systemic antibiotics has
been suggested as a co-adjuvant to
non-surgical debridement for the
treatment of periodontitis but use in
patients with diabetes has not been
fully studied. Rodrigues et al. (12)
found no benefits of using amoxicil-
lin/clavulanic acid on the glycemic
control in patients with type 2 diabe-
tes. On the contrary, O’Connell et al.
(16) observed a reduction of 1.5%
HbAI1C levels with the use of systemic
doxycycline plus scaling and root
planning as compared to the placebo
group (0.9%).

Azithromycin (AZ) is a macrolide
that has been used in medicine for the
treatment of several types of infec-
tions such as middle ear and respira-
tory tract infections. It is accumulated
in macrophages and polymorphonu-
clear neutrophils and has an anti-
inflammatory effect (17,18). There are
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studies that support the use of AZ for
the treatment of periodontitis with
good clinical results (19-21). A recent
study (22) over a 9 mo follow-up per-
iod reported a significant reduction in
clinical outcome with the adjunctive
use of 0.5% AZ as a controlled drug
delivery system. To our knowledge,
there are no available controlled clini-
cal trials that use adjunctive systemic
AZ and glycemic control in patients
with diabetes.

Considering that both patients with
type 1 and 2 diabetes are equally sus-
ceptible to periodontal disease (23-25)
and as the main etiopathogenic mecha-
nism associated with periodontitis are
the high levels of blood glucose (8,26),
this study aimed to determine the
quantifiable changes in HbA1C after
periodontal non-surgical therapy plus
AZ in a mixed population of patients
with poorly controlled diabetes.

Material and methods

A three-group, double blind, random-
ized clinical trial was designed (Clini-
cal Trial identifier NCT01271231).
Patients attending the diabetes pro-
gram at the San Vicente de Paul Hos-
pital (Medellin, Colombia) were
invited to participate in the study
between January 2011 and July 2012.
The Institutional Review Board (Fac-
ulty of Dentistry — IRB-020-2009)
approved the study protocol following
the guidelines of the Helsinki declara-
tion. Each patient signed an informed
written consent at enrolment.

Patients were examined for the fol-
lowing inclusion criteria: > 18 years of
age, confirmed diagnosis of type 1 and
2 diabetes with > 2 years duration
(27) and having a minimum of 10
teeth present. Moderate periodontitis
was defined as two or more interproxi-
mal sites with clinical attachment level
(CAL) > 4 mm, not on the same
tooth, or two or more interproximal
sites with probing depth (PD)
> 5 mm, not on the same tooth (28).
Participants were excluded if they
received periodontal treatment and
antibiotic therapy in the previous
3 mo, presented with malignant dis-
eases, rheumatoid arthritis, treatment
with bisphosphonates or cyclosporine,
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had coronary heart disease, HIV and
were pregnant. The treatment of dia-
betes was in charge of the consulting
physician and patients took several
medications, including those directed
for glucose control (insulin, metfor-
min, glibenclamide) and other medica-
tions for hypertension (enalapril,
captopril, losartan) and cholesterol
control (statins). The mean duration
of diabetes was 13 years.

A sample of 90 patients for the study
was calculated to detect a 0.7% (0.7
units) in HbA1C difference between
treatments with a 0.05 level of signifi-
cance (two-tailed) and 85% power. A
10% increase in the samples was esti-
mated to compensate for dropouts. To
achieve a balance between groups at
baseline regarding sex, a restricted ran-
domization was performed by use of a
computer-generated table with permu-
tations in blocks of four and with strat-
ification by gender by one of the
authors independent of the clinical part
of the study (JEB).

Clinical examination and
interventions

A full periodontal examination was car-
ried out by two clinicians (CAO, SPO)
and periodontal interventions by three
clinicians (FLY, NR, MAB), which were
previously standardized and calibrated
(intraclass and interclass > 0.80). Six
sites were examined around each tooth,
excluding third molars using a marked
UNC-15 probe (USA Delta, Chicago,
IL, USA). Gingival margin, PD (mm),
CAL(mm), bleeding on probing (%
sites) and plaque index (% surfaces)
were recorded. HbA1C (%) and fasting
glycemia (mg/dL) were measured at
baseline in all patients.

Patients were randomized to the
following groups:

1. Azithromycin 500mg/day for 3
days plus subgingival scaling
(AZ-Sca).

2. Placebo 500mg/day for 3 days plus
subgingival scaling (PB-Sca).

3. Azithromycin 500mg/day for 3
days plus supragingival prophy-
laxis (AZ-Pro).

Subgingival scaling was performed
in a single session with an ultrasonic
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device (Cavitron; Dentsply, York, PA,
USA) at medium intensity until the
root surface was smooth. Supragingi-
val prophylaxis was completed with
polishing paste and rubber cups and
was repeated in the AZ-Pro group
1 wk later. Patients were instructed to
take one AZ or placebo tablet daily
for three consecutive days starting the
day of intervention and to report any
side effects or failure to adhere to the
therapy.

AZ and placebo tablets were identi-
cal and were given to patients in an
opaque sealed and coded envelope that
resulted from the randomization pro-
cess. Both patients and clinicians per-
forming therapy and examination were
blind to the type of pharmacological
treatment. All periodontal and diabetic
parameters were measured at 3, 6
and 9 mo and received supragingival
prophylaxis at each post-treatment
appointment. All patients in the
AZ-Pro group received subgingival
scaling at the end of the study.

Statistical analysis

Intention-to-treat analysis was per-
formed. Demographic information
and periodontal clinical parameters
are presented as the mean + SD. The
primary outcomes were the average
reduction (A) in HbA1C and glycemia
values at 3, 6 and 9 mo. HbAIC and
glycemia are presented as the mean +
SD. The difference (A) for PD and
CAL Dbetween baseline and 9 mo
examinations between groups are pre-
sented as the median (IQ range) and
assessed with the Mann—Whitney test.
Differences for repeated measure-
ments and between groups were deter-
mined using the two-tailed paired
t-test and the unpaired 7-test, respec-
tively. A non-parametrical test was
used when appropriate. Statistical
software (GraphPad Prism version
5.00 for Windows; GraphPad Soft-
ware, San Diego, CA, USA) was used
to analyze all data. Statistical differ-
ences were assumed when p < 0.05.

Results

Figure 1 shows the flow chart of patient
inclusion and examination. A total of

105 patients were randomized to the
AZ-Sca (n = 33), PB-Sca (n = 37) and
AZ-Pro (n = 35) groups. Groups were
balanced with more female patients
than male participants with a mean age
of 57 years old (Table 1). The propor-
tion of patients with type 2 diabetes
was higher than type 1 diabetes in all
groups but difference was non-signifi-
cant. Patients had mean diabetes dura-
tion of 14 years. Only one patient
reported gastrointestinal discomfort in
the placebo group with the last tablet.
Mean baseline HbA1C values were sim-
ilar between patients with types 1 and 2
diabetes (Table 2).

Clinical periodontal parameters are
presented in Table 3. Mean bleeding
on probing, PD and CAL were
improved in the AZ-Sca and PB-Sca as
compared to the AZ-Pro group. How-
ever, a greater reduction in PD (median
A0.71 mm; p < 0.05) and number of
sites with PD > 4 mm was observed in
the AZ-Sca group as compared to the

PB-Sca (median A0.39 mm) group at
9 mo. Improvement in CAL was simi-
lar between AZ-Sca and PB-Sca
groups. The reduction in plaque scores
was minimal in all groups at 9 mo. The
AZ-Pro group did not present any
improvement in PD and CAL over
time.

Figures 2 and 3 show the effects
of periodontal therapy on glycemic
parameters. Overall, patients had a reg-
ular/poor control of glycemia. A reduc-
tion from 8.0% to 7.2% (A0.8%;
p <0.05) in HbA1C was observed in
the AZ-Sca at 9 mo as compared to the
PB-Sca group in which the reduction
was from 7.9% to 7.6% (A0.3%). There
was no decrease in HbAIC in the
AZ-Pro group over time (Fig. 2). Mean
glycemia values decreased from 195
mg/dL to 159.2 mg/dL (A35.8 mg/dL;
p < 0.05) in the AZ-Sca group whereas
a decrease from 194 mg/dL to 174.8
mg/dL (A19.2 mg/dL) in the PB-Sca
group at 9 mo was observed. There
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Fig. 1. Flow chart of patient inclusion and assessment. AZ-Sca, azithromycin 500 mg plus

subgingival scaling; PB-Sca, placebo 500 mg plus subgingival scaling; AZ-Pro, azithromy-

cin 500 mg plus supragingival prophylaxis.
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Table 1. Demographic characteristics of patients according to intervention group

AZ-Sca PB-Sca AZ-Pro a
No. of patients 33 37 35 NS
Sex F/M 22/11 27/10 25/10 0.57
Age (mean + SD) 559 +£12.6 582+ 11.1 56.14 £ 11.32 0.54
No. patients with type 1 diabetes (%) 10 (30.3) 17 (45.9) 12 (34.2) NSP
No. of patients with type 2 diabetes 23 (69.7) 20 (54.1) 23 (65.8) NSP
(%)
Diabetes duration (mean + SD) 14.0 £ 10.5 13.6 £9.3 14.8 + 13.1 0.53
Number of teeth (mean + SD) 20.9 + 5.0 21.1 £ 4.7 19.7 £+ 6.6 0.52

AZ-Sca, azithromycin 500 mg plus subgingival scaling; PB-Sca, placebo 500 mg plus sub-
gingival scaling; AZ-Pro, azithromycin 500 mg plus supragingival prophylaxis; NS, non-

significant.
#One-way ANOVA.
®Chi-squared test.

Table 2. Baseline glycated hemoglobin values according to each group

Type 1 Type 2
Group diabetes diabetes Pt
AZ-Sca (mean + SEM) 82 £0.38 7.8 £0.2 0.80
PB-Sca (mean = SEM) 82+ 0.8 7.8 £ 0.4 0.88
AZ-Pro (mean + SEM) 7.8 £0.5 79 £04 0.89
Total (mean + SEM) 8.0 £ 04 7.8 £0.2 0.80

AZ-Sca, azithromycin 500 mg plus subgingival scaling; PB-Sca, placebo 500 mg plus sub-
gingival scaling; AZ-Pro, azithromycin 500 mg plus supragingival prophylaxis.

“Two tailed Student’s 7-test.

were no statistical differences between
the AZ-Sca and PB-Sca groups for gly-
cemic parameters. No improvement in
glycemic values in the AZ-Pro group
was observed (Fig. 3).

Discussion

This study showed that non-surgical
therapy results in a modest improve-
ment in glycemic control in patients
with diabetes. Nonetheless, a greater
reduction in HDbAIC values was
observed with the use of AZ as co-
adjuvant to periodontal therapy as
well as a reduction in periodontal
parameters (PD, CAL) at 9 mo. The
greatest reduction in glycemic param-
eters were observed at 3 mo in the
groups receiving non-surgical therapy
and maintained at 9 mo. We did not
find any differences with regards of
the type and duration of diabetes in
this study.

Periodontal disease is an infectious
and chronic inflammatory process that
has an impact on the systemic health of
individuals (29). Periodontitis has been
associated with increased levels of

inflammatory cytokines such as inter-
leukin (IL)-1, IL-6, IL-8, IL-17 and IL-
23 in patients with diabetes (30,31).
This increased production of inflam-
matory cytokines for long periods of
time, results in insulin resistance as
demonstrated in studies in animals (32)
and humans (3,33,34). Consequently,
periodontal disease could interfere with
the glycemic control in patients with
impaired fasting glucose or with estab-
lished diabetes. The resulting hypergly-
cemia in patients with diabetes and
periodontitis produces increased levels
of advanced glycation end products
(26,35), which are associated with the
biological mechanisms of periodontal
breakdown. This in turns leads to a
vicious cycle where the two diseases are
connected in a two-way relationship
(36).

Non-surgical periodontal therapy
may influence the systemic conditions
of patients with diabetes through the
reduction of periodontal inflammation
and infection. A recent randomized
clinical trial showed that non-surgical
periodontal therapy was effective in
reducing circulation and periodontal

709

clinical markers of inflammation in
patients with type 2 diabetes. A trend
in improved glycemic control after
periodontal treatment was observed
(14). Another study found that serum
levels of C-reactive protein, tumor
necrosis factor-a, 1L-6, fasting plasma
glucose, HbA1C, fasting insulin and
homeostasis model of assessment-insu-
lin resistance index decreased after
periodontal treatment in patients with
poorly controlled diabetes (37). To
date, this is the first randomized clini-
cal trial to assess the clinical effects of
non-surgical therapy with adjunctive
AZ. The primary outcome was
HbAI1C because it reflects the glyce-
mic control over a 3 mo period.
Although non-surgical therapy helped
in reducing HDbAIC and
periodontal clinical parameters, the
improvement was better with the use of
adjunctive AZ in our study population,
which was characterized by the long
duration of diabetes and moderate
periodontitis. In contrast, the AZ-Pro
group did not present improvement in
any of the clinical parameters. This dif-
ference highlights the adjunctive effects
of antibiotics when used simulta-
neously with the removal of the subgin-
gival biofilm to reduce periodontal
parameters.

The reduction in HbAIC in the
AZ-Sca group (A0.8%) as compared
to the PB-Sca group (A0.3%) is con-
sistent with the results from the only
meta-analysis performed in this field
(A0.40%) (15). This supports the con-
cept that reducing periodontal param-
eters could help improve glycemic
control in patients with diabetes. But
the results should be considered care-
fully, as the observed improvement in
glycemic control could also be due to
diet, physical exercise, motivation of
patients and other variables. Differ-
ences in initial glycemic values, thera-
peutic approach and severity of
periodontal destruction may also have
to be considered. A concern in this
clinical trial is the ability to apply
findings to the general population
with diabetes. Our study sample was
certainly small and therefore may
express some variability and selection
bias. In addition, confounders such as
body mass index, central adiposity,

values
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Fig. 2. Changes in HbAIC after treatment from baseline to 9 mo. Values are presented as
the mean (SD). *Two-tailed paired r-test p < 0.05. AZ-Sca, azithromycin 500 mg plus sub-
gingival scaling; PB-Sca, placebo 500 mg plus subgingival scaling; AZ-Pro, azithromycin
500 mg plus supragingival prophylaxis; HbA1C, glycated hemoglobin.
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as the mean (SD). *Two-tailed paired #-test p < 0.05. AZ-Sca, azithromycin 500 mg plus
subgingival scaling; PB-Sca, placebo 500 mg plus subgingival scaling; AZ-Pro, azithromy-
cin 500 mg plus supragingival prophylaxis.

smoking and serum triglycerides were
not assessed. Additional large sample
studies with the assessment of poten-
tial confounders are necessary to sup-
port if the treatment of periodontal
disease could help in the control of
glycemia and the prevention of com-
plications of diabetes in adults.

In conclusion, a modest improve-
ment in glycemic control was detected
with a trend towards the use of non-
surgical therapy plus AZ as compared
to the placebo. Nonetheless, improving
and maintaining periodontal health
are important objectives by themselves
and confirmatory studies in patients
with diabetes and severe generalized
periodontitis are still warranted.
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