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Gingival immunologic defense index: a new indicator for
evaluating dental plaque infection risk in allergic children
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ABSTRACT

There is a possible relationship between dental plagque and children allergic diseases. According to literatures, gingivitis suffered
mostly by allergic children than control. Case reports also revealed that dental plaque control therapy was able to reduce, even
eliminate rhinosinusitis and asthmatic symptoms without additional medications. However, the exact method for confirming the
gingivitis-related allergy is still uncertain. Allergic diseases have multifactorial etiologies and dental plaque had been proposed as a
new trigger of allergic symptoms. Nevertheless, since not every child with gingivitis suffered from allergy or vice versa, this uncertain
phenomenon may lead to patients or other clinician disbelief. The objective of the present study was to propose a new method, which
involving the Gingival immunologic defense index (GIDI) to evaluate the susceptibility to allergic diseases. GIDI is an index that had
been developed earlier for evaluating gingival immunologic defense with respect to immunoglobulin A (IgA) levels. This index based
on the simple count of the inflamed gingival surfaces of a child plus the measurement of salivary IgA content. It provides clinicians
with important information about the immunologic defense potential of each subject. Interestingly, most allergic children also had
inherited IgA deficiency, thus this concept is likely. Based on literatures, GIDI could be a potential index for evaluating the risk of
allergic diseases through gingival health assessment. However, prior investigation to the value of Indonesian GIDI index which related

to allergy should be conducted.
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INTRODUCTION

The connection between periodontal and general
health had been studied by abundant literatures.!?
Nevertheless, the relationship with allergy is still in
controversy. Evidence-base cases revealed that oral focal
infection may cause urticaria,' rhinitis,> and sinusitis
symptoms;“’5 However, elimination of oral focal infection
is not included in allergy management protocol. Thus, the
involvement of gingival health status that also connected
with systemic diseases which may include allergy is often
overlooked. Unfortunately, it may lead to unnecessarily
prolonged medications and treatments, including surgery
(i.e. adenoidectomy for chronic sinusitis in children) in
allergic children.

Dental plaque may also act as the source of oral focal
infection, even inflammatory reaction in chronic gingivitis
is able to elicit systemic pathology.? Nevertheless, until
now, the systemic pathology investigated was limited to
adult diseases such as cerebrovascular and cardiovascular
diseases, diabetes, pregnancy problems etc.! The systemic
effect happened to children was rarely studied. According
to several investigators, allergic children, especially rhinitis
and asthma had poorer periodontal health. However, these
investigations revealed that allergic diseases caused poor

oral health (caries and gingivitis) because of dry mouth or
mouth breathing and not vice versa.

Several literatures revealed the possible benefit of
dental plaque control therapy to reduce allergic symptoms
in children.’™ Therefore, comprehensive treatment of
allergy should also consider improving children’s oral
health, especially reducing dental plaque accumulation
which account for gingivitis. Through gingivitis, dental
plaque may lead to systemic pathology.? Thus, optimal
gingival health is considered beneficial to support allergic
management, not only medications, immunotherapy or
allergen avoidance dependent.

Regarding to this concept, the importance of gingival
immunity which is also related to the occurrence of
microorganism invasion, and the role of first line defense
in gingival mucosa, the salivary immunoglobulin A
(sIgA),7 should be considered. In 1995, researches from
Sao Paulo University, Brasil proposed the gingival
immunologic defense index (GIDI) for evaluation of
gingival immunologic defense with respect to salivary
IgA levels.® As the susceptibility of infection also related
to allergic patient who also predisposed to lower secretory
IgA (SIgA) levels.’ In addition, it is more pronounced in
children who their IgA level still not full-developed until
approximately the age of 10.'°
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The objective of this study is to introduce the GIDI as a
practical indicator of gingival health for evaluating the risk
of allergic diseases. Hopefully, this concept also encourages
medical practitioners to evaluate gingival condition during
examination of allergic patients.

Basic immune system

There are two important parts of immune system, the
innate immunity and the acquired immunity. The simplest
way to avoid infection is to prevent the microorganisms
from gaining access to the body. The first line of defense
which prevent from infection are skin, sweat, saliva,
nasal secretions etc. Microbial and other foreign particles
trapped within mucus secreted by the lining membranes
are removed by mechanical action such as coughing and
sneezing.’

For faster recognition and facilitate phagocytosis,
antibodies were synthesized in part of the acquired immunity.
There are several antibodies in the immune system that
termed as immunoglobulins. The immunoglobulin M
(IgM), IgG, IgA, IgD and IgE furthermore, there are two
kinds of immunity mechanisms involved, the cell-mediated
immunity and humoral immunity. Antibodies are mostly
produced in humoral immunity which needs the interactions
of T-cells and B-cells lymphocytes. '’

Immune system and allergic disease

Allergic diseases are related to the subpopulation of
T-cells so called the T-helper 2 (TH2) cells. These TH2
lymphocytes release cytokines upon stimulations that are
interleukin 4 (IL-4) and IL-13 which able to induce antibody
production by B-cells. Actually, in normal individuals,
these cytokines stimulate immunoglobulin M (IgM) and
IgG production which provide defence against bacteremia
via opsonization. Nevertheless, in allergic individuals, these
cytokines convert IgM and IgG to IgE through a mechanism
so called “isotype switching”.!” The increase of allergen-
specific IgE in the circulation which then attached to the
Fcel receptors of immunocompetent cells such as mast cells
and basophils make individuals more sensitive to allergens.
In addition, IL-4 also inactivate macrophages which needed
for phagocytosis of bacteria.

Immunoglobulin A and allergic disease

Immunoglobulin A (IgA) is the predominant
immunoglobulin in seromucous secretions such as saliva,
colostrums breast milk, tracheobronchial and genitourinary
secretions. It is produced by mature B lymphocytes cells
and related to the isotype switching mechanism which is
regulated by transforming growth factor-f3 (TGF-f3). This
cytokine is secreted by T-regulator (Treg) lymphocytes.
(Male) Allergy is considered caused by inadequate Treg
function (Romagnani).

Antigens, that are microorganisms and allergens before
attaching to the mucosa are “blanket” by IgA, which is the
first immunoglobulin involved.!! Immunoglobulin A which
also a constituent of saliva and termed as salivary IgA
(sIgA) is a part of the secretory IgA (SIgA) of the human

body.’ Failure of IgA to protect antigens from adherence to
the mucosa leads to further penetration of microorganisms
and allergens into the mucosa and may lead to bacteremia.’
In children, IgA is the last immunoglobulin that reaches
adult level.!

The connection between oral health, systemic diseases and
allergy

There were abundant literatures related to systemic
infection which originated from periodontal or pulpal
infections through bacteremia or spread of pro-inflammatory
mediators. Cerebrovascular, cardiovascular diseases were
the most renowned; others are diabetes mellitus and
pregnancy problems.! Nevertheless, there were only several
studies which related to allergy. Most literatures were
epidemiological studies and concluded that allergic patients
(i.e. rhinitis, asthma) had poorer oral health.®

Several case reports revealed that dental plaque control
therapy had beneficial effect to children suffered from
allergic rhinitis, sinusitis and asthma.>=> Collaborated
study which included dental practitioners, pediatrician
and children allergic experts revealed that dental plaque
therapy without medication lead to disappearing of clinical
asthmatic symptoms; even after two months later.'!

Dental plaque and allergic diseases

Bacterial dental plaque or dental biofilm consisted
of microorganism and organic matrix. It contains Gram-
positive and Gram-negative bacteria which may cause
bacteremia and trigger immunologic reaction by stimulating
immunocompetent cells (i.e. mast cells, macrophages,
basophils). Bacteria also able to activate the innate
immunity, such as the complement system C3 which
stimulate mast cell or basophil degranulation via C3a
receptor.'? Toxins from these bacteria, the peptidoglicans
from Gram-positive bacteria and lipopolysaccharides
from Gram-negative bacteria stimulate toll-like receptor-2
(TLR2) and TLR4 respectively. These TLRs are present
in immunocompetent cells i.e. mast cells, basophils,
macrophages.'?

Gingival immunological defense index (GIDI)

The gingival immunologic defense index (GIDI),
which is based on the simple count of the inflamed
gingival surfaces of a child plus the measurement of
salivary IgA content, provides clinicians with important
information about the immunologic defense potential of
each subject. The formula of this new index would not be
static like the gingival index and that would not take into
consideration only the severity of gingival inflammation,
but that could be used to evaluate the gingival immunologic
defense with respect to salivary content of IgA, the major
immunoglobulin in the oral cavity, under different gingival
conditions.®

To determine the relationship between gingival
inflammation and salivary immunoglobulin content we
created a new index that we propose to call GIDI, an
index that seems to be appropriate for the evaluation of the
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immunologic defense of the oral cavity in the presence of
gingival inflammation.

This index is the ratio between salivary immunoglobulin
level (ug IgA/100 ml saliva) and number of inflamed
gingival surfaces present in an individual. Ultimately, this
index reflects the mean level of immunoglobulin secreted
per inflamed gingival surface and can be expressed by the
following equation:

Ig level
NIGS

GIDI =

Ig is the immunoglobulin measured (ug) and NIGS is the
number of inflamed gingival surfaces.

The advantage of evaluating gingival immunologic
defense by the GIDI in relation to simply determining the
degree of gingival inflammation by the GI is that the GIDI
permits the establishment of a prognosis for the evolution of
the inflammatory process, leading to a dynamic evaluation
of the latter, in contrast to the GI, which is simply a static
determination.®

The “neurogenic switching” mechanism

This mechanism was introduced by Meggs in 1993,
which hypothesized that local inflammation was able to
propagate or to spread to distant location via mast cell-
nerve fibers interaction. For example, allergic dermatitis
may account for rhinitis or vice versa. It was confirmed by
researches, i.e. by van der Kleij.'> According to Lundy and
Linden,'® this mechanism also occurred in the periodontal
tissues, including gingiva.

DISCUSSION

Allergic hyperreactivity is defined as an exaggerated
immuneresponse typically immunoglobulin E (IgE) but
also non-IgE mediated toward harmless antigenic stimuli.!”
A practical method for allergic or hypersensitivity test
is the skin prick test (SPT).° Nevertheless, the detection
of agents or factors which contribute to the severity of
allergy is not easily conducted. Since allergic reactions
mostly manifests as nasal, skin and asthmatic symptoms,
the importance of early detection of allergic symptoms via
oral cavity is often overlooked. Oral mucosa which is a port
of entry of antigens inside our body could act as potential
indicator or oral tolerance.'® Furthermore, poor gingival
health in children may account for bacteremia, circulating
pro-inflammatory mediators (Lie) and the neurogenic
switching mechanism may help the assessment of allergic
risk in allergic children.

Allergic children have the propensity to develop lower
IgA level in several reasons: a) mostly predisposed to IgA
deficiency; b) have lower or inadequate transforming growth
factor-f (TGF-), cytokines produced by Tregulators
(Tregs) which needed for isotype switching of IgA
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produced by B Iymphocytes.'>* Thus it is possible that
allergic children are prone to bacterial and other antigens
invasion, since they have lower level of salivary IgA which
actually “blanket” the bacteria and antigens. This condition
may lead to gingivitis in children, which in accordance with
Laurikainen® study.

According to the lower immunity and susceptibility
of infection in allergic children, this concept is logical.
Nevertheless, epidemiological study in adult by Friedrich
revealed that periodontitis had a protective risk against
allergy and asthma, which consistent with the “hygiene
hypothesis”.?! It was also in concordance with the
oral tolerance concept, that is an inhibition of specific
immuneresponsiveness to subsequent parenteral injections
of proteins to which an individual or animal has been
previously exposed via the oral route. Oral tolerance
needs Tregs system that produces TGF-3 and interleukin
10 (IL-10) for its development.”? However, a study by
Mucida et al. showed that Tregs were not necessarily
needed in oral tolerance.'”

It is logical that inflamed tissue, including gingivitis
presents more vasodilated and increased permeability blood
vessels. Other is loosened of epithelial tight junction caused
by pro-inflammatory mediators such as tumor necrosis
factor a. (TNF-a).>® Therefore, increased evidence of
microorganisms and antigens invasion could be predicted.
Thus, the importance of first barrier of infection such as
the IgA is mandatory.

The gingival immunologic defense index (GIDI) is
considered as an “easy to be learned” and “easy to be
done” indicator for either dental or medical practitioners,
because it is only related to number of inflamed gingival
surfaces (NIGS), and without specific clinical descriptions.
To determine the degree of local immunologic defense
conferred on the gingiva by IgA, one should not consider the
salivary IgA content alone as an absolute value, but rather
the level of secreted IgA per inflamed gingival surface
(GIDI = IgA/NIGS).8

The problem is the relative difficulty in salivary IgA
assessment procedures, which actually needs laboratory
test. Nevertheless, this stage could be omitted, since IgA
level in children under 10 is lower than normal. Especially
allergic children have a predisposition of lower IgA
level. The most important thing is to conduct a research
investigating the average value of GIDI in non-allergic and
allergic children in Indonesia.

The value of GIDI in allergic screening test could
be contradictory with the new concept of oral tolerance
which is not Tregs dependent.!” However, gingivitis also
related to increased amount of bacterial toxins. According
to Jung er al.,** in the presence of LPS, allergic reaction
becomes exaggerated because of its synergistic effect with
antigens.

The intention of this study is to find a practical indicator
for allergic screening test, therefore practical indicator
such as the calculation of GIDI whish is a simple count of
the number of inflamed gingival surfaces of a child, taken
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together with the measurement of salivary IgA, can provide
important information to the clinician in terms of the
potential for gingival immunologic defense of the allergic
children. Early detection of dental plaque infection risk in
allergic children could anticipate for unnecessary prolonged
allergy medications, treatments, or even surgery.

For the concluding remarks in order to increase the
collaboration of medical and dental practitioners for
preventing the development of children's allergic diseases,
it is suggested that collaborated researches and forums
should be conducted. In addition, there should be more
informations which targetting laymen through print or
electronic media which explain the connection between
the dental plaque and allergy.
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