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The article in last month’s issue of the
Journal of Clinical Periodontology on
the effects of periodontal therapy
in patients with type 2 diabetes
(Navarro-Sanchez et al. 2007) is the
latest in a series of manuscripts that
have been published in the journal in
the past 12 months (Engebretson et al.
2006, 2007, Lalla et al. 2006, 2007a,
Bakhshandeh et al. 2007, Davila-Perez
et al. 2007, Lim et al. 2007, Jones et al.
2007a,b), shedding new light on the
periodontitis—diabetes link. This is a
welcome trend; research on this impor-
tant and complex association is of prime
significance.

This guest editorial reflects on the
current evidence of the association
between these two common chronic
conditions, focuses on the topic of perio-
dontal therapy effects on the diabetic
state with the opportunity of the January
issue Jones et al. (2007a, b) study, high-
lights the gaps in our knowledge and
offers a view to important future
research directions in the field.

Effects of Diabetes on the
Periodontal Status

A review of the literature reveals dec-
ades of reports regarding the association
between diabetes and periodontal dis-
eases and a well-established consensus
that diabetic patients are at significantly
increased risk for periodontal complica-
tions. The available evidence has been
summarized in multiple review articles
over the years and more recently in
a comprehensive manner by Taylor
(2001) and Mealey & Oates (2000).

An early meta-analysis of four studies
including 3524 adults demonstrated a
significant association between diabetes
and periodontal diseases and estimated
that diabetes increases the risk for perio-
dontitis by twofold (Papapanou 1996).
A recent meta-analysis of 23 studies
including 19,245 individuals 5-78 years
of age reported a higher severity but a
similar extent of periodontal diseases in
diabetes (Khader et al. 2006). However,
a limitation of the latter report, acknowl-
edged by its authors, was the inclusion
of studies with significant heterogeneity,
i.e., very different study populations and
sizes, different diagnostic criteria and
various parameters assessing perio-
dontal status.

Similarly to what is well established
for the other complications of diabetes,
the level of metabolic control and the
disease duration appear to play a role in
the level of risk for periodontal diseases,
but there is significant heterogeneity
among diabetic individuals. In the
February issue of the journal, a study
by Lim et al. (2007) in 182 diabetic
adults reported that the level of glycae-
mic control emerged as the most con-
sistent risk factor associated with
severity and extent of periodontitis.
These findings concur previous findings
in several reports, although some studies
have found no such significant relation-
ship. Additional evidence, especially
from longitudinal follow-up studies, is
necessary to conclusively demonstrate
whether such a dose-response relation-
ship exists.

Furthermore, although a lot has been
accomplished in the research field of

© 2007 The Author. Journal compilation © 2007 Blackwell Munksgaard

diabetes as a periodontitis risk factor
thus far, many important questions
remain still unanswered: which are
the exact mechanisms involved in
the pathogenesis of periodontitis in
diabetes? What is the temporal associa-
tion between the development of
periodontitis and that of other diabetic
complications? What is the level of risk
and the mechanisms involved in special
populations such as the young, those
with gestational diabetes, the undiag-
nosed, those with pre-diabetes or those
at risk for diabetes?

Effects of Periodontitis on the
Diabetic State

Because diabetic individuals are at a
higher risk for periodontitis, the ques-
tions of how to treat periodontitis in
these individuals and, more importantly,
what are the effects of periodontitis and
its treatment on the diabetic state are
natural ones.

Evidence on which periodontal treat-
ment modalities are most successful in
diabetic patients is scant, as is informa-
tion on how these patients respond to
surgical periodontal therapy, or long-
term maintenance. These issues are per-
tinent given the established knowledge
that wound healing is delayed and com-
promised in diabetes, and that the
diabetic host response is characterized
by an exaggerated inflammatory response
to common Stressors.

Moreover, our understanding of the
less-studied part of the association,
namely how periodontal infections
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might affect the diabetic state, is rather
limited. Four longitudinal studies thus
far have demonstrated that severe perio-
dontal disease at baseline is associated
with poor metabolic control and the
development of other systemic compli-
cations (i.e., cardiovascular disease and
associated mortality, proteinuria and
overt nephropathy/stage five chronic
kidney disease) at follow-up (Taylor
et al. 1996, Thorstenssson et al. 1996,
Saremi et al. 2005, Shultis et al. 2007).
However, it is critical to demonstrate
whether treatment of periodontal disease
has a positive systemic effect in patients
with diabetes and to explore different
therapeutic approaches to achieve such
effect. Beyond the obvious implications
because of the role of metabolic control
in the development and/or progression
of other complications, this is of essence
in view of the accumulating evidence
that direct infection of the vascular wall
may impact atherosclerosis-related dis-
eases, which are particularly relevant
in the setting of diabetes. The issue
becomes especially complicated as
indeed the essential component of perio-
dontal therapy, i.e., scaling and root
planing, promotes the haematogenous
spread of bacteria. Adjunctive antibiotic
approaches may confer more positive
systemic effects, and interference with
host inflammatory responses, such as
use of sub-antimicrobial tetracycline
therapy, for example, may hold even
more promise.

The first meta-analysis attempting to
quantify the effects of periodontal ther-
apy on the level of metabolic control in
diabetic individuals was reported in
2005 (Janket et al. 2005). A total of
456 patients, from 10 longitudinal perio-
dontal intervention studies, were
included in the analysis and the overall
weighted average decrease in actual
HbAlc levels was 0.38% (95% CI:
— 1.5, 0.7). A larger, but still not statis-
tically significant, effect was seen in
type 2 patients (average change 0.66%,
CI: —2.2, 0.9) and also with the addi-
tion of antimicrobials in the treatment
protocol of type 2 individuals (average
change 0.71%, CI: —2.3, 0.9).

Whether periodontal therapy has a
differential effect on HbAlc across
baseline levels of metabolic control
(poor, moderate, good) is an important
question, but it was unfortunately not
adequately addressed in this report. The
authors reported that ‘‘the type of con-
trol did not manifest any substantial
difference in the level of HbAlc

(p =0.82)”’ without any further expla-
nation. The authors also suggested that
future studies should focus on type 2
patients only and this should be more
feasible, as type 2 diabetes is much
more prevalent, and affected patients
usually have poor glycaemic control.
Undeniably, there are difficulties with
studying type 1 diabetes in this particu-
lar setting: these are usually younger
individuals (and thus at a lower risk
for periodontitis), have an overall more
disciplined life style (and may be more
cooperative with oral health-care habits)
and have tighter metabolic control at
baseline (thus improvements may be
more difficult to achieve). Furthermore,
multiple insulin adjustments (especially
in those on an insulin pump) can con-
found potential periodontal therapy
results on HbAlc levels even within
short follow-up periods.

Nevertheless, studies including type 1
patients remain extremely important and
any results in type 2 individuals will
eventually need to be extended and
validated across all diabetic patients.
Let us not forget that irrespective of
diabetes type, it has been conclusively
demonstrated that hyperglycaemia is
what drives most complications in
affected individuals and this is the rea-
son why glycaemic levels as close to the
non-diabetic range as possible is the
essential treatment strategy in both types
of diabetes. Therefore, type of disease or
aetiology might be less important than
the lifetime exposure to hyperglycaemia
(i.e., the overall host burden). The treat-
ment strategy in type 2 patients is argu-
ably broader, including lipid lowering
and antihypertensive measures. This
further substantiates the concept that in
both disease types, the potential effects
of periodontal treatment should also be
examined on other outcomes, beyond
HblAc levels. Obviously, development
and/or progression of other systemic
complications is the most important
endpoint, albeit the most difficult to
study as it will require long-term pro-
spective follow-up studies. Insulin
requirements, lipid levels/profile, serum
CRP, TNF-q, or other systemic biomar-
kers consistent with a pro-inflammatory,
or pro-atherogenic and pro-thrombotic
profile in these high-risk individuals
are alternative relevant endpoints.
Indeed, in a pilot study of 10 diabetic
individuals with moderate to severe
periodontitis that were treated with
full-mouth subgingival debridement,
we observed a reduction in CDI14%

blood monocytes, the percentage of
TNF-a-releasing macrophages and the
serum levels of high-sensitivity CRP
and E-selectin (Lalla et al. 2007b).
Iwamoto et al. (2001) reported reduction
in serum TNF-a with periodontal ther-
apy consisting of mechanical debride-
ment and local minocycline in 13
diabetic patients, and these reductions
strongly correlated with improvement in
HbAIc levels. The findings in these two
pilot studies are of importance given the
systemic implications of inflammation
and the link with insulin resistance,
respectively, in diabetic individuals.
Furthermore, such studies offer a first
glimpse on how periodontal therapy
may potentially impact the diabetic
state.

The study design and initial findings
from the first multi-site single-blinded
randomized-controlled clinical trial
exploring the effects of a single course
of periodontal therapy (scaling/root
planing and systemic doxycycline) on
glycaemic control were published in the
January issue of the journal (Jones et al.
2007a,b). In this moderately sized
study, the vast majority of subjects
were poorly controlled type 2 males,
who attended four VA hospitals in
New England. Using the cut-off of
8.5% for baseline HbA lc as an inclusion
criterion, 265 (58%) of the eligible and
interested in participating patients were
excluded. The authors adopted this strat-
egy because ‘‘it clearly left room for
improvement and included a broad
range of poor control’’. Indeed, baseline
HbAlc was one of the parameters that
showed a strong association with
improvement at follow-up; however,
including any patient above the 7%
treatment goal would still be clinically
relevant and would have significantly
increased power. In this case, differ-
ences between patients presenting with
poor versus good metabolic control at
baseline could still be explored in sub-
sequent analyses. One hundred and
ninety-three patients were randomized
in immediate or deferred treatment
groups and 132 completed the whole
study. Effects on HbAlc levels after
the first 4 months are reported in the
January article for the 165 subjects who
completed this arm.

The study’s primary outcome was
change in HbAlc from baseline at
4 months, and when analysed as a
continuous  variable, non-significant
differences in both the unadjusted
and adjusted models were revealed
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(differences in mean HbAlc change
were in the order of 0.14% in the model
adjusted for baseline HbAlc, duration
and older age, but not for insulin
requirements). The percentages of sub-
jects with clinically relevant improve-
ments in HbAlc (of 0.5% and 1%) were
also assessed. Interestingly, subjects
who received therapy were more likely
to achieve the 0.5% and 1% reductions,
although statistical significance was not
achieved. This was coupled by a trend
for higher numbers of patients with
decreased insulin requirements (among
the 52% who used insulin at baseline) in
the treatment group. Similarly, more of
the untreated subjects received increases
in insulin during the 4-month period.

Based on the a priori power analysis
presented, for an effect size 6 of 0.04
(6 = difference in mean change between
groups divided by the overall standard
deviation), 200 subjects would be
needed (80% power at the 5% level).
This effect size was probably chosen
based on previously published evidence
where absolute HbAlc reductions
observed with periodontal therapy ran-
ged from 0.4% to 0.9%. However, the
effect size achieved in the current study
was much smaller, only 0.11. Possible
reasons for the small effect size may
include the fact that periodontal destruc-
tion at baseline was not very severe and
that approximately 60% of the initially
deep sites were still present at 4 months.
Re-evaluation at a later time point may
reveal improved periodontal healing.
Thus, findings at the 8- and 12-month
follow-ups, and also in the groups that
received continuous treatment for
12 months, are much anticipated. Inter-
estingly, as the authors state in their
discussion, detection of a 10% differ-
ence between the two groups in the
proportion of subjects with HbAlc
improvement of at least 1% (using an
adjusted model) would require 362
patients per group, a rather feasible
sample size for a future multi-centre
clinical trial. As a final point, the Jones
et al. study represents a major effort and
serves an important role: it shows that
periodontal therapy holds promise for
inducing a positive effect on the diabetic
state and offers valuable information for
the design of future multi-centre clinical
trials.

Taken together, it is apparent that
results from large, multi-centre clinical
trials with multiple treatment modalities
and multiple endpoints/outcomes could
provide important and much-needed

Periodontal infections and diabetes mellitus

support for the concept that periodontitis
may affect the diabetic state, which
may eventually initiate new clinical
approaches to the management of dia-
betic patients.

From Evidence to Clinical Practice

A chasm between what is known and
current primary care practices has been
well described for many chronic
diseases (Bodenheimer et al. 2002).
We now have evidence that although
growing understanding of the diabetes—
oral link supports an increased primary
and preventive role for dentists in dia-
betes, this knowledge has not translated
to real changes in clinical practice.
Work from our group has shown, for
the first time, that rates of proactive
management of patients with diabetes
by general dentists and periodontists
alike are actually quite low (Kunzel et
al. 2005, 2006). Dentists tend to inquire,
discuss and inform, but do not get very
actively involved in the management of
these patients. Confidence, involvement
with colleagues and medical experts and
professional responsibility are influen-
tial predictors of active management for
periodontists; variables pertaining to
patient relations are significant predic-
tors for general dentists (Kunzel et al.
2007).

More research to better understand
the level of awareness, attitudes and
orientations of health-care providers
(both dentists and physicians), and
even patients themselves, when it comes
to diabetes and its relationship with
periodontal diseases, is warranted.
There is clearly room for improvement
in clinical practice, and looking ahead,
research towards developing clinical
support systems for dentists (and dental
hygienists, physicians, nurses, diabetes
educators, dieticians) and also pro-
grammes that facilitate the interaction
and synergy among all health-care pro-
viders involved in the care of diabetic
individuals is of essence.

Conclusion

The puzzle of the periodontal
infections—diabetes relationship is large,
and due to the multi-factorial, complex
aetiopathogenesis of both disease enti-
ties involved, it is a difficult one to
solve. More, better-informed, coordi-
nated and focused effort is necessary,
in order to add the many missing pieces
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and hopefully make some difference in
the lives of those affected.

References

Bakhshandeh, S., Murtomaa, H., Mofid, R.,
Vehkalahti, M. M. & Suomalainen, K.
(2007) Periodontal treatment needs of
diabetic  adults. Journal of Clinical
Periodontology 34, 53-57.

Bodenheimer, T., Wagner, E. H. & Grumbach,
K. (2002) Improving primary care for
patients with chronic illness. JAMA 288,
1775-1779.

Davila-Perez, C., Amano, A., Alpuche-Solis, A.
G., Patino-Marin, N., Pontigo-Loyola, A. P.,
Hamada, S. & Loyola-Rodriguez, J. P. (2007)
Distribution of genotypes of Porphyromonas
gingivalis in type 2 diabetic patients with
periodontitis in Mexico. Journal of Clinical
Periodontology 34, 25-30.

Engebretson, S., Chertog, R., Nichols, A., Hey-
Hadavi, J., Celenti, R. & Grbic, J. (2007)
Plasma levels of tumour necrosis factor-alpha
in patients with chronic periodontitis and
type 2 diabetes. Journal of Clinical
Periodontology 34, 18-24.

Engebretson, S. P., Vossughi, F., Hey-Hadavi,
J., Emingil, G. & Grbic, J. T. (2006) The
influence of diabetes on gingival crevicular
fluid beta-glucuronidase and interleukin-8.
Journal of Clinical Periodontology 33,
784-790.

Iwamoto, Y., Nishimura, F., Nakagawa, M.,
Sugimoto, H., Shikata, K., Makino, H.,
Fukuda, T., Tsuji, T., Iwamoto, M. &
Murayama, Y. (2001) The effect of anti-
microbial periodontal treatment on circulat-
ing tumor necrosis factor-alpha and glycated
hemoglobin level in patients with type 2
diabetes. Journal of Periodontology 72,
774-778.

Janket, S. J., Wightman, A., Baird, A. E., Van
Dyke, T. E. & Jones, J. A. (2005) Does
periodontal treatment improve glycemic con-
trol in diabetic patients? A meta-analysis of
intervention studies. Journal of Dental
Research 84, 1154-1159.

Jones, J. A., Miller, D. R., Wehler, C. J., Rich,
S., Krall, E., Christiansen, C. L., Rothendler,
J. A. & Garcia, R. 1. (2007a) Study design,
recruitment, and baseline characteristics: the
department of veterans affairs dental diabetes
study. Journal of Clinical Periodontology 34,
40-45.

Jones, J. A., Miller, D. R., Wehler, C. J., Rich,
S. E., Krall-Kaye, E. A., McCoy, L. C,
Christiansen, C. L., Rothendler, J. A. &
Garcia, R. I. (2007b) Does periodontal care
improve glycemic control? The department
of veterans affairs dental diabetes study.
Journal of Clinical Periodontology 34, 46—
52.

Khader, Y. S., Dauod, A. S., El-Qaderi, S. S.,
Alkafajei, A. & Batayha, W. Q. (2006)
Periodontal status of diabetics compared
with nondiabetics: a meta-analysis. Journal
of Diabetes Complications 20, 59-68.



916 Lalla

Kunzel, C., Lalla, E., Albert, D. A., Yin, H. &
Lamster, I. B. (2005) On the primary care
frontlines: the role of the general practitioner
in smoking-cessation activities and diabetes
management. The Journal of the American
Dental Associations 136, 1144-1153; quiz
1167.

Kunzel, C., Lalla, E. & Lamster, 1. (2007)
Dentists’ management of the diabetic patient:
contrasting generalists and specialists. Amer-
ican Journal of Public Health 97, 725-730.

Kunzel, C., Lalla, E. & Lamster, I. B. (2006)
Management of the patient who smokes and
the diabetic patient in the dental office.
Journal of Periodontology 77, 331-340.

Lalla, E., Cheng, B., Lal, S., Kaplan, S., Soft-
ness, B., Greenberg, E., Goland, R. S. &
Lamster, I. B. (2007a) Diabetes mellitus
promotes periodontal destruction in children.
Journal of Clinical Periodontology 34, 294—
298.

Lalla, E., Kaplan, S., Chang, S. M., Roth, G. A,
Celenti, R., Hinckley, K., Greenberg, E. &
Papapanou, P. N. (2006) Periodontal infec-

tion profiles in type 1 diabetes. Journal of

Clinical Periodontology 33, 855-862.

Lalla, E., Kaplan, S., Yang, J., Roth, G. A,
Papapanou, P. N. & Greenberg, S. (2007b)
Effects of periodontal therapy on serum C-
reactive protein, sE-selectin and tumor necro-
sis factor-alpha secretion by peripheral

blood-derived macrophages in diabetes a
pilot study. Journal of Periodontal Research
42, 274-282.

Lim, L. P, Tay, F. B., Sum, C. F. & Thai, A. C.
(2007) Relationship between markers of
metabolic control and inflammation on sever-
ity of periodontal disease in patients
with diabetes mellitus. Journal of Clinical
Periodontology 34, 118-123.

Mealey, B. L. & Oates, T. W. (2006) Diabetes

mellitus and periodontal diseases. Journal of

Periodontology 77, 1289-1303.

Navarro-Sanchez, A. B., Faria-Almeida, R. &
Bascones-Martinez, A. (2007). Effect of non-
surgical periodontal therapy on clinical
and immunological response and glycaemic
control in type 2 diabetic patients with
moderate periodontitis. Journal of Clinical
Periodontology 34, 835-843.

Papapanou, P. N. (1996) Periodontal diseases:
epidemiology. Annals of Periodontology 1,
1-36.

Saremi, A., Nelson, R. G., Tulloch-Reid, M.,
Hanson, R. L., Sievers, M. L., Taylor, G. W.,
Shlossman, M., Bennett, P. H., Genco, R. &
Knowler, W. C. (2005) Periodontal disease
and mortality in type 2 diabetes. Diabetes
Care 28, 27-32.

Shultis, W. A., Weil, E. J., Looker, H. C.,
Curtis, J. M., Shlossman, M., Genco, R. J.,
Knowler, W. C. & Nelson, R. G. (2007)

Effect of periodontitis on overt nephropathy
and end-stage renal disease in type 2 diabetes.
Diabetes Care 30, 306-311.

Taylor, G. (2001) Bi-directional interrelation-
ships between diabetes and periodontal dis-
eases: an epidemiologic perspective. Annals
of Periodontology 6, 99-112.

Taylor, G. W., Burt, B. A., Becker, M. P,
Genco, R. J., Shlossman, M., Knowler, W.
C. & Pettitt, D. J. (1996) Severe periodontitis
and risk for poor glycemic control in patients
with non-insulin-dependent diabetes mellitus.
Journal of Periodontology 67, 1085—-1093.

Thorstenssson, H., Kuylenstierna, J. &
Hugoson, A. (1996) Medical status and com-
plications in relation to periodontal disease
experience in insulin-dependent diabetics.
Journal of Clinical Periodontology 23,
194-202.

Address:

Evanthia Lalla

Division of Periodontics

Section of Oral and Diagnostic Sciences
Columbia University College of Dental
Medicine

630 W. 168th Street, PH7E-110

New York, NY 10032

USA

E-mail: EL94@columbia.edu

© 2007 The Author. Journal compilation © 2007 Blackwell Munksgaard



This document is a scanned copy of a printed document. No warranty is given about the accuracy
of the copy. Users should refer to the original published version of the material.



