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Periodontal diseases are caused 
by pathogenic microbiota (patho-
bionts) in the dental plaque 
formed on the hard root surface 
adjacent to the sup-
porting soft tissues 
and are affecting mil-
lions of people world-
wide (Kassebaum, 
2017). A variety of 
microorganisms, in-
cluding bacteria, archaea, pro-
tozoa, fungi and viruses is found 
in the oral cavity (Wade, 2013; 
He, 2015). Dental plaque is a 
complex oral biofilm of a micro-
bial community where bacteria 
are the main residents, with 700 
different bacterial species inhab-
iting the oral cavity. The oral cav-

ity hosts also 
many viruses 
thought to be 
disease-asso-
ciated (such 
as herpes sim-
plex or human 
pap i l lomav i -

rus). Many of these viruses are 
bacteriophages that specifically 
infect bacteria and exploit these 
latter to be spread into the organ-
ism (Pinto, 2016). Periodontitis 
not only has local effects on the 
dentition and tooth-supporting 
tissues, but also may impact a 
number of systemic conditions. 

While the very nature of multifac-
torial, chronic diseases has made 
it difficult to establish a definitive 
causal role for periodontal patho-

bionts in systemic infec-
tion, the body of literature 
supporting an aetiopatho-
logical role for these or-
ganisms is too substantial 
to be ignored as merely 
coincidental. The focal 

infection theory posits that mi-
gration of microbial pathogens 
through the blood circulation 
expand their pathogenicity and 
affect in different manner the 
targeted tissues, as happens 
in severe sepsis (Kumar, 2017). 
Some examples of diseases that 
have been attributed to focal sep-
sis are respiratory tract diseases 
such as aspiration pneumonia 
and chronic obstructive pulmo-
nary disease (COPD), herpes 
simplex, varicella zoster, mon-
onucleosis, 
cytomegalo-
virus, entero-
viruses, rube-
ola, rubella, 
mumps, and 
human pap-
illomavirus (Borgnakke, 2015; 
Kumar, 2017; Clarkson, 2017; 
Bourgeois, 2019).  Aspiration 
pneumonia is an inflammato-
ry condition of the lung paren-

chyma, usually initiated by the 
introduction of bacteria or vi-
ruses into the lower airway. This 
disease is particularly prevalent in 
the elderly, especially those in in-
stitutions such as nursing homes, 
and in those with several impor-
tant risk factors. Elderly may lack 
dexterity and vision to perform 
correct oral 
hygiene with-
out assis-
tance. Con-
sequently, a 
s u b s t a n t i a l 
bacterial load 
in elder per-
sons’ mouths is often present 
and become a considerable risk 
for infections and periodontal dis-
eases. The incidence of com-
munity-acquired pneumonia 
requiring hospitalisation is 1.96 
to 10 times higher amongst el-
derly nursing home residents 
than community-dwelling elder-
ly people (Liu, 2018). The chronic 
obstructive pulmonary disease is 
an inflammatory condition with 
progressive deterioration of pul-
monary function and increasing 
airway obstruction (Moghadam, 
2017). Prevalence studies sug-
gest that COPD affects upwards 
of 384 million people and is the 
third leading cause of death 
worldwide (Burge, 2020).
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The lower respiratory tract is protected from 
microorganisms by the cough reflex, ciliary 
movement of the lining cells, and innate immune 
mediators, however, impairment of these defences 
can result even in nosocomial systemic diseases. 
Periodontal pathogens, for example, P. gingivalis, F. 
nucleatum, Prevotella oralis, Campylobacter gracilis, 
Fusobacterium necrophorum and Aggregatibacter 
actinomycetemcomitans, have been identified in 
lung aspirates of subjects with pneumonia (Kumar, 

2017). Aspiration pneumonia is caused by foreign 
material descending into the bronchial tree and the 
lung alveoli, which, when originating from the oral 
cavity, may most commonly consist of food debris, 
saliva, biofilm, or a combination of these. Healthy 
adults may also aspirate some oropharyngeal 
secretions during sleep, but with coughing 
and ciliary transport as well as intact immune 
mechanisms, the airways are protected. With age 
and functional decline, these defence mechanisms 
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become impaired, which renders fragile elders more 
vulnerable to developing aspiration pneumonia 
(Müller, 2015). A study of 80 year old Japanese 
adults found that the adjusted mortality due to 
aspiration pneumonia, was 3.9 times higher in 
persons with 10 or more teeth with a probing depth 
exceeding 4 mm (i.e. with periodontal pockets) 
than in those without periodontal pockets (Awano, 
2008). A bench of studies have suggested that 
oral bacteria and viruses may cause respiratory 
diseases when are aspired from oral reservoirs 
into the lower respiratory tract or when salivary 
enzymes released during chronic periodontal 
disease modify the oral mucosa and permit 
increased adhesion of respiratory pathogens and 
release of circulating pro-inflammatory cytokines 
(Paju, 2007; Linden, 2013). Periodontal pathogens 

and inflammatory cytokines might therefore induce 
systemic inflammation that can take part in the 
pathogenesis of chronic obstructive pulmonary 
diseases. This process takes place already in 
the lungs, initiating pulmonary inflammation. 
Periodontal bacteria may also move into gingival 
vasculature through microulcerations in the 
epithelium, permitting hematogenous dispersion 
of bacteria and inflammatory mediators 
(Hasegawa, 2014). Bacteremia of oral origin 
triggers and accelerates acute response and 
reactive oxygen species and cytokines released 
by systemic neutrophils (Usher, 2013). Hence, local 
cytokines and other active molecules produced 
by periodontal inflammation penetrate into the 
systemic circulation with ensuing inflammatory 
burden at distant sites. 
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WHY RESORTING TO NON-DRUG TREATMENTS?

Dealing with systemic diseases implies that many 
districts of the organism are involved and different 
treatment options might be necessary. The 
pharmacological treatments are held to 
attenuate symptoms and to reduce 
the progression of a specific disease 
thus, first-line treatments for systemic 
diseases are corticosteroids and non-
steroidal anti-inflammatory drugs but 
may also include other immunosuppressive 
agents, intravenous immunoglobulin and 
plasmapheresis based on the variety of districts 
involved (Kasperkiewicz, 2017). Therefore, a crucial 
step in the systemic intervention is to recognize 
the aetiopathogenesis of the infection. A well 
established role in the onset of systemic diseases 
is given to the oral cavity microbiome, that can 
become a pathogen-rich ecosystem (Socransky, 
2005). Hence, it is fundamental to maintain an 

adequate oral hygiene and to promptly address 
periodontal diseases when occurring. The first-

line treatments for periodontal diseases 
are non pharmacological interventions 

such as effective daily oral hygiene 
with mouthwashes, fluoride-containing 
toothpastes and even plaque biofilm and 
tartar deposits removal through scaling 

and root planing (Wilder, 2016). These 
activities increase clinical attachment levels, 

reduce probing depths and bleeding on probing, 
nevertheless, the effectiveness of the treatments is 
dependent on the successful eradication of bacteria 
residing in deep pockets. Hence, resorting to non 
drug treatments and rather creating a barrier to 
prevent the entrance of pathogens through the 
oral cavity might be the very first line treatment 
for systemic diseases.



WHY HIGH MOLECULAR WEIGHT HYALURONIC ACID? 

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 (ECM) 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). 
HMWHA has 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 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 HMWHA, 
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 (Gupta, 2017; Al-Shammari, 
2018; Polepalle, 2015). 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®. 
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