
ORAL HEALTH & DIABETES
F A C T  F I L E



Diabetes is one of the major risk factors 
for periodontitis (Genco, 2013). Indi-
viduals with diabetes are more likely to 
have periodontitis of increased severity 
when their diabetes is uncontrolled or 
poorly controlled. In this 
sense, periodontitis is 
nowadays considered as 
a complication of diabetes 
(Loe, 1993). 

If prediabetes and ear-
ly diabetes were treated 
effectively, then the pro-
gression of hyperglycemia 
could be prevented or 
delayed, which may even-
tually lead to reduced progres-
sion of periodontitis (Phillips, 
2014). 

Aging is associated both 
with a progressive decline 
in glucose tolerance and 
coincidentally with increas-
ing prevalence of periodon-
titis. Increasing life expectancy 
predicts an increasing 
burden of periodontal 
diseases worldwide, with 
considerable variations 
between different popula-
tions. 

In 2010, severe perio-
dontitis was the world’s 
6th most prevalent 
health condition, affect-
ing approximately 10.8% 
(743 million) of people worldwide. 

Between 1990 and 2010, the glob-
al age‐standardized prevalence of 
severe periodontitis was estimat-
ed to be 11.2% (Kassebaum, 2014).  

Both periodontitis and diabetes are 
chronic, inflammation‐driven diseases 
that often occur in the same individuals 
and also mutually and adversely affect 
each other. In especially susceptible 

individuals, bacterial chal-
lenge, particularly from 
the subgingival plaque, 
induces breakdown of 
the periodontal soft and 
hard tissues (Bartold, 
2013), and these sub-
gingival plaque bacteria 
are also associated with 
inflammation and insulin 
resistance (Borgnakke, 

2014; Demmer, 2017). Con-
versely, hyperglycemia 

may influence the sub-
gingival microbiome 
with subsequent im-
pact on the severity of 
periodontitis (Timonen, 

2011). Both diabetes and 
periodontitis are associated 

with enhanced inflammation 
and impaired immuno-
logical responses (Calle, 
2012; Knight, 2016). 

Elevated levels of syste-
mic inflammatory cy-
tokines, such as in-
terleukin‐1beta and 
interleukin‐6, and the 
acute‐phase inflamma-
tory marker, C‐reactive 
protein, are consistently 

observed in type diabetes 2 as well as 
in periodontitis (Liu, 2016; Polepalle, 
2015). In each case, a systemic inflam-
matory susceptibility is observed, even-
tually with an augmented, even though 
potentially subclinical, responsiveness 

to inflammatory stimuli. The increase 
in systemic markers of inflammation in 
subjects with uncontrolled diabetes is 
accompanied by a local proinflamma-
tory environment in the gingiva (Duarte, 
2014). 

Uncontrolled diabetes influences the ex-
pression of tissue‐degrading enzymes 
in the inflamed gingiva, leading to up‐
regulation of the ratio between metallo-
proteinase and their inhibitors (Bastos, 
2017; Gupta, 2016). 

Chronicity of inflammation presents the 
strongest plausibility for detrimental 
effects of deteriorating inflammatory 
events that could also link periodontal 
disease to diabetes. In mechanisms 
underlying the relationship between 
chronic inflammation in diabetes and 
the link to chronic periodontitis, the 
cells and mediators of the immune 
system play a central role (Hasturk, 
2015; Sonnenschein, 2015).
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FACTS & FIGURES ABOUT DIABETES

Diabetes is described as 
a serious, chronic disease 
that occurs either when the 
pancreas does not produce 
enough insulin, or when the 
body cannot effectively 
use the insulin it produces  
(WHO Report, 2016). 

HOW CAN DIABETES AFFECT ORAL HEALTH?

GOOD TO KNOW

For glycated hemoglobin, the 
thresholds for increased risk 
of diabetes, also known as 
prediabetes, are set at 5.7% 
and 6.4%, with diabetes 
defined to be present at a level 
of ≥6.5% (47.5 mmol/mol) 
(ADA, 2017). The diabetes risk 
increases continuously with 
glycemic measures, such as 
glycated hemoglobin, and 
becomes disproportionately 
greater at the higher end of the 
range (Kocher, 2018).
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WHY RESORTING TO NON-DRUG TREATMENTS?

WHY HIGH MOLECULAR WEIGHT HYALURONIC ACID? 

In patients with chronic periodontitis and diabetes, scaling 
and root planing is an effective treatment for reducing 
periodontal probing depth and improving the clinical 
attachment level, irrespective of metabolic control 
during a short duration of follow‐up. Resolution of 
pockets is independent of metabolic control in the 
short term. Adjuvant systemic administration of 
antibiotic drugs improves pocket closure, but 
not attachment gain, in patients with diabetes. 
Any decision to prescribe antibiotics depends 
upon the severity of periodontal destruction and 
the inflammatory status, rather than metabolic 
control. The prescription of adjunctive systemic 
antibiotics must take into consideration whether the clinical 

benefit of marginally more periodontal probing depth 
reduction outweighs the potential side effects. Adverse 
reactions can, in fact, occur in patients with sensitivity to 

a particular agent. Furthermore, antibiotics disrupt 
the normal flora in other parts of the body and 

are thus commonly associated with diarrhoea 
and vaginal candidiasis. The decision of 
using antibiotics should therefore be based on 
individual periodontal destruction severity and 
be restricted to the most severe cases. This is in 

line with current recommendations for treatment 
of patients with chronic periodontitis (Keestra, 

2015, Harks, 2015; Smiley, 2015).

Hyaluronic acid (HA), or hyaluronan, is a naturally occurring 
non-sulphated, linear polymer composed of repeating 
units of glucuronic acid and N-acetylglucosamine (Chen, 
1999; Kavasi, 2017). HA levels are particularly high in 
the extracellular matrix of tissues undergoing rapid 
turnover, where regeneration and repair are 
occurring, such as the oral mucosa (Valachová, 
2016). HA has many different functions, including 
maintenance of tissue homeostasis and cell 
surface protection, but is also involved in many 
physiological processes, such as cell attachment, 
migration and proliferation, embryogenesis, 
wound healing, and regulation of immune response 
and inflammation (Kavasi, 2017). High molecular 
weight hyaluronic acid (HMWHA) is deposited in normal 
tissues and interacts with other components of the ECM 
to control the structural organization of ECM and signalling. 
In general, endogenous HMWHA possesses enhanced 

anti-angiogenic, anti-inflammatory and immunosuppressive 
properties (Kavasi, 2017). High molecular weight hyaluronic 
acid (HMWHA) is a linear molecule with a highly complex 
secondary and tertiary structure in aqueous solution; its 

amphophilic nature allows this molecule to trap large 
quantities of water and, at the same time, to bond 

to hydrophobic molecules such as the lipidic 
substances of cell membranes. This property is 
relevant in controlling hydration and contributes 
to retardation of viral and bacterial passage 
through the hyaluronan-rich pericellular zone, 

as well as during periods of change when HA 
levels are elevated, during inflammatory processes 

(Chen, 1999). Clinical studies have shown that HA 
accelerates the healing of various types of wounds, 
including burns, epithelial surgical wounds, and chronic 
wounds (Shaharudin, 2016).

Why Gengigel®?
The devices belonging to the Gengigel® family achieve 
their expected performance due to the action of its 
principal component, high molecular weight hyaluronic 
acid, (HMWHA), which makes Gengigel® strongly 
bioadhesive, an effect that may be enhanced by using 
a calibrated mixture of some ancillary glycopolymers. In 
this way Gengigel® adheres to the oral mucosa for 
long enough to promote the activation of 
the physiological tissue repair process, 
improving the healing response and reducing 
healing time. Further, by maintaining the 
balance of extracellular fluids, again because 
of the presence of high molecular weight 
hyaluronic acid, it promotes resorption of 
oedema in inflammatory states, rapidly 
reducing the associated pain. Last but not 
least, it protects the oral mucosa from harmful 
agents, preserving the micro-environment 
of the mucosal surface, and regularizing the 

growth of bacterial flora.

Clinical evidence concerning Gengigel® includes clinical 
data from prospective, comparative studies, which can 
thus be considered to be of high quality. Furthermore, 
several studies had a split-mouth design, which facilitated 
their interpretation by minimizing the effects of inter-
patient variability. The studies covered different Gengigel® 
indications, including management of clinical signs associated 

with periodontal disease or gingival inflammation 
following surgical periodontal therapy. In all cases, 
the patients were treated with the gel formulation, 

either in a single application given at the time of 
surgery, or with multiple applications following the 
initial periodontal surgery/treatment. Depending 
on the study, the follow-up period varied between 
7 days and 6 months, providing sound clinical data 
on the effectiveness of long-term treatment with 
Gengigel®. 



American Diabetes Association. 2. Classification and 
diagnosis of diabetes. Diabetes Care. 2017;40(Suppl 
1):S11‐S24.

Bartold PM, Van Dyke TE. Periodontitis: a host‐mediated 
disruption of microbial homeostasis; unlearning learned 
concepts. Periodontol 2000. 2013;62(1):203‐217.

Bastos MF, Tucci MA, de Siqueira A, et al. Diabetes may 
affect the expression of matrix metalloproteinases and their 
inhibitors more than smoking in chronic periodontitis. J 
Periodontal Res. 2017;52 (2):292‐299.

Borgnakke WS. Ch. 6. Hyperglycemia/diabetes mellitus 
and periodontal infection adversely affect each other. In: 
Genco RJ, Williams RC, eds. Periodontal Disease and 
Overall Health: A Clinician’s Guide, 2nd edn. Yardley, PA: 
Professional Audience Communications; 2014:99‐122.  

Calle MC, Fernandez ML. Inflammation and type 2 diabetes. 
Diabetes Metab. 2012;38(3):183‐191.

Chen WY, Abatangelo G. Functions of hyaluronan in wound 
repair. Wound Repair Regen. 1999 Mar-Apr;7(2):79-89.

Demmer RT, Breskin A, Rosenbaum M, et al. The subgingival 
microbiome, systemic inflammation and insulin resistance: 
the Oral Infections, Glucose Intolerance and Insulin 
Resistance Study. J Clin Periodontol. 2017;44(3):255‐265.

Duarte PM, Bezerra JP, Miranda TS, Feres M, Chambrone 
L, Shaddox LM. Local levels of inflammatory mediators 
in uncontrolled type 2 diabetic subjects with chronic 
periodontitis. J Clin Periodontol. 2014;41(1):11‐18.

Genco RJ, Borgnakke WS. Risk factors for periodontal 
disease. Periodontol 2000. 2013;62():59‐94.

Gupta N, Gupta ND, Garg S, et al. The effect of type 2 
diabetes mellitus and smoking on periodontal parameters 
and salivary matrix metalloproteinase‐8 levels. J Oral Sci. 
2016;58(1):1‐6. 

Harks I, Koch R, Eickholz P, et al. Is progression of periodontitis 
relevantly influenced by systemic antibiotics? a clinical 
randomized trial. J Clin Periodontol. 2015;42(9):832‐842.

Hasturk H, Kantarci A. Activation and resolution of periodontal 
inflammation and its systemic impact. Periodontol 2000 
2015;69 (1):255‐273. 41. Sonnenschein SK, Meyle J. 
Local inflammatory reactions in patients with diabetes and 
periodontitis. Periodontol 2000. 2015;69(1):221‐254.

Kassebaum NJ, Bernabe E, Dahiya M, Bhandari B, Murray 
CJ, Marcenes W. Global burden of severe periodontitis in 
1990‐2010: a systematic review and meta‐regression. J 
Dent Res. 2014;93 (11):1045‐1053.

Kavasi RM, Berdiaki A, Spyridaki I, Corsini E, Tsatsakis 
A, Tzanakakis G, Nikitovic D. HA metabolism in skin 
homeostasis and inflammatory disease. Food Chem Toxicol. 
2017 Mar; 101:128-138.

Keestra JA, Grosjean I, Coucke W, Quirynen M, Teughels 
W. Nonsurgical periodontal therapy with systemic 
antibiotics in patients with untreated chronic periodontitis: 
a systematic review and meta‐analysis. J Periodontal Res. 
2015;50(3):294‐314. 

Knight ET, Liu J, Seymour GJ, Faggion CM Jr, Cullinan 
MP. Risk factors that may modify the innate and adaptive 
immune responses in periodontal diseases. Periodontol 
2000. 2016;71(1):22‐51.

Kocher T, König J, Borgnakke WS, Pink C, Meisel P. 
Periodontal complications of hyperglycemia/diabetes 
mellitus: Epidemiologic complexity and clinical challenge. 
Periodontol 2000. 2018 Oct;78(1):59-97

Liu C, Feng X, Li Q, Wang Y, Li Q, Hua M. Adiponectin, 
TNF‐alpha and inflammatory cytokines and risk of type 2 
diabetes: a systematic review and meta‐analysis. Cytokine. 
2016;86:100‐109.

Loe H. Periodontal disease; the sixth complication of 
diabetes mellitus. Diabetes Care. 1993;16(1):329‐334.

Phillips LS, Ratner RE, Buse JB, Kahn SE. We can change 
the natural history of type 2 diabetes. Diabetes Care. 
2014;37(10):2668‐2676.

Polepalle T, Moogala S, Boggarapu S, Pesala DS, Palagi FB. 
Acute phase proteins and their role in periodontitis: a review. 
J Clin Diagn Res. 2015;9(11):ZE01‐ZE05.

Shaharudin A, Aziz Z. Effectiveness of hyaluronic acid and 
its derivatives on chronic wounds: a systematic review. J 
Wound Care. 2016 Oct 2;25(10):585-592.

Smiley CJ, Tracy SL, Abt E, et al. Systematic review and 
meta‐analysis on the nonsurgical treatment of chronic 
periodontitis by means of scaling and root planing with or 
without adjuncts. JADA. 2015;146(7):508‐524, e505.

Timonen P, Suominen-Taipale L, Jula A, Niskanen M, 
Knuuttila M, Ylöstalo P. Insulin sensitivity and periodontal 
infection in a non‐diabetic, non‐smoking adult population. J 
Clin Periodontol. 2011;38 (1):17‐24.

Valachová K, Volpi N, Stern R, Soltes L. Hyaluronan in 
Medical Practice. Curr Med Chem. 2016;23(31):3607-3617.

World Health Organization (WHO). Global Report on 
Diabetes. Geneva, Switzerland: World Health Organization; 
2016.  

World Health Organization. Definition and Diagnosis of 
Diabetes Mellitus and Intermediate Hyperglycaemia; Report 
of a WHO/IDF Consultation. Geneva, Switzerland: World 
Health Organization, International Diabetes Federation; 
2006.  

REFERENCES



Via Egadi, 7 - 20144 Milano – Italy
info@ricerfarma.com

FOR FURTHER INFORMATION
ABOUT GENGIGEL AND ITS

TECHNICAL AND SCIENTIFIC
BACKGROUND FOLLOW

THIS LINK TO DOWNLOAD
THE DEDICATED
WHITE PAPER

WHITE PAPER

www.ricerfarma.com

R
ev

. 0
0 

- 
07

/2
02

0 
- 

M
at

er
ia

l i
nt

en
d

ed
 fo

r 
in

te
rn

al
 u

se
 o

n 
th

e 
d

is
tr

ib
ut

io
n 

ne
tw

or
k.


