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Abstract 
Periodontitis is a multifactorial disease with microbial dental plaque as the initiator of periodontal disease. However, the 
manifestation and progression of the disease is influenced by a wide variety of determinants and factors. The strongest 
type of causal relationship is the association of systemic and periodontal disease. Hashimotos thyroiditis has also been 
considered as one of the causes of periodontal disease. As a matter of fact, on an autoimmune basis, in Hashimotos 
disease and periodontal disease, we have made an attempt to derive the common mechanisms, with an evidence base. 
The need for this kind of review was due to the fact that the outcome of periodontal therapy did not give the expected 
results in patients with Hashimoto’s thyroiditis. Hence, a possible link between Hashimotos thyroiditis and periodontitis 
was considered.
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Introduction

The cellular and molecular biology research tools in the 
field of pathobiology and immunology have revealed the 
importance of the host immune system, and have led to the 
understanding of the undesirable immunological responses 
in susceptible individuals.[1] Periodontitis is a multifactorial 
infectious disease caused by mixed microbiota. Apart 
from the microbial etiology a number of factors, namely, 
environmental and genetic factors, have been proposed, to 
modulate host microbial interactions that ultimately decide 
the clinical picture of periodontal disease.[2]

Indeed, animal and population-based studies now suggest 
that periodontal diseases may be linked with systemic 
diseases and conditions, including cardiovascular (CVS) 
diseases, diabetes, respiratory diseases, adverse pregnancy 
outcomes, and osteoporosis.[3]

In 1965, Brandtzaeg and Kraus were the first to postulate 
the autoimmune basis in the pathogenesis of periodontal 
disease.[4] The involvement of autoantibodies in the 
pathogenesis of aggressive periodontitis has been observed, 
suggesting the role of autoimmunity in periodontitis.[5] Few 
antinuclear cytoplasmic autoantibody (ANCA)-associated 
diseases are known to coexist with periodontitis in humans. 
Such diseases include Rheumatoid arthritis (RA) and to a 
lesser extent, systemic lupus erythematosus (SLE).[6]

Hashimotos thyroiditis (HT), a common autoimmune 
disease, presents with similar factors of disease progression. 
The strong association of periodontitis and other systemic 
conditions such as CVS disorders and preterm low birth 
weight babies, are systematically reviewed with the evidence 
base.[7,8] However, more studies are required to explore the 
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link between periodontitis and the autoimmune conditions 
and a probable common mechanism in these disease 
processes. This review revisits autoimmunity as a potential 
etiological basis for the pathogenesis of periodontal disease 
and also focuses on the current knowledge linking periodontal 
infection and Hashimotos Thyroiditis. Several hypotheses 
correlating to periodontal infection and Hashimotos 
thyroiditis are drawn with the evidence base, in this review.

Probable Common Autoimmune Mechanisms 
in Periodontitis and HT

•	 Role of antinuclear antibodies (ANA)
•	 Role of apoptosis
•	 Role of superantigens

Hashimoto's thyroiditis – Autoimmunity as a potential 
etiological basis

In 1912, Hashimoto described four patients with a 
chronic disorder of the thyroid, which he termed ‘struma 
lymphomatosa’. Hashimoto's thyroiditis (chronic autoimmune 
thyroiditis) is the most common cause of hypothyroidism in 
iodine-sufficient areas of the world. Thyroid failure is seen in 
up to 10% of the population and its prevalence increases with 
age.[9] It is characterized clinically by gradual thyroid failure, 
goiter formation, or both, due to autoimmune-mediated 
destruction of the thyroid gland involving apoptosis of the 
thyroid epithelial cells.[10] Nearly all patients have high serum 
concentrations of antibodies against one or more thyroid 
antigens, diffuse lymphocytic infiltration of the thyroid, which 
includes predominantly thyroid-specific B and T cells, and 
follicular destruction.[11] The cause of Hashimoto's thyroiditis 
is thought to be a combination of genetic susceptibility and 
environmental factors.[12,13]

Hashimoto’s thyroiditis is one of the most common 
human autoimmune diseases responsible for considerable 
morbidity.[14] Autoimmune failure of the thyroid requires 
several genetic and environmental abnormalities and 
is a multistep process to converge before the full-
blown disease develops. At the onset of disease, major 
histocompatibility complex (MHC) class II-positive antigen-
presenting cells (APC), particularly dendritic cells, and 
different subclasses of macrophages, accumulate in the  
thyroid.[15,16] APC present thyroid-specific autoantigens to 
the T cells, leading to activation and clonal expansion of the 
latter. Thus, the initial stage of the disease is followed by a 
clonal expansion phase and maturation of the autoreactive 
T and B lymphocytes in the draining lymph nodes. Taking 
up the relevant autoantigens, the APC travel from the 
thyroid to the draining lymph nodes. A central phase occurs 
in the draining lymph nodes, wherein interactions between 
APC, autoreactive (AR) T cells (that survive as result of 
dysregulation or breakage of immune tolerance), and B cells 

result in inducing the production of thyroid autoantibodies. 
In the next step, antigen-producing B lymphocytes, cytotoxic 
T cells, and macrophages infiltrate and accumulate in the 
thyroid, through expansion of the lymphocyte clones and 
propagation of lymphoid tissue within the thyroid gland. This 
process is preferentially mediated by the T-helper type 1 (TH1) 
cells, which secrete regulatory cytokines (interleukin-12, 
interferon-gamma γ and tumor necrosis factor-alpha. In a 
final stage, the generated autoreactive T cells, B cells, and 
antibodies cause massive depletion of the thyrocytes via 
antibody-dependent, cytokine-mediated, and apoptotic 
mechanisms of cytotoxity that leads to Hashimoto's disease.
[16]

Role of Environmental Factors in Autoimune 
Thyroiditis

Long-term iodine exposure leads to increased iodination 
of thyroglobulin, which increases its antigenicity and 
initiates the autoimmune process in genetically susceptible 
individuals.[17] Iodine is a necessary component of normal 
thyroid hormonogenesis. High iodine intake, selenium 
deficiency, pollutants such as tobacco smoke, infectious 
diseases such as chronic hepatitis C, and certain drugs are 
implicated in the development of autoimmune thyroiditis, 
primarily in the genetically predisposed.[18] It has been 
demonstrated that a highly iodinated thyroglobulin molecule 
is a better immunogen than a low iodine content.[18,19] 
Therefore, highly iodinated residues may facilitate antigen 
uptake and processing by APC. Similarly, high doses of 
iodine have shown to directly affect macrophages, dendritic 
cells, and B and T lymphocytes, resulting in the stimulation 
of macrophage myeloperoxidase activity, acceleration of 
the maturation of dendritic cells, increasing the number of 
circulating T cells, and stimulating B cell immunoglobulin 
production.[20] Excessive amounts of iodide ions are rapidly 
oxidized by Thyroid peroxidase (TPO), thereby generating 
excessive amounts of reactive intermediates such as 
hypoiodous acid and oxygen radicals. These oxidative species 
damage the thyrocyte cell membrane by oxidation of the 
membrane lipids and proteins, causing thyrocyte necrosis.[21]

Selenium deficiency decreases the activity of the selen-
oproteins, including glutathione peroxidases, which can 
lead to raised concentrations of hydrogen peroxide and thus 
promote inflammation and disease. Environmental pollutants 
such as smoke, polychlorinated biphenyls, solvents, and 
metals have been implicated in the autoimmune process 
and inflammation.[22]

Antinuclear Autoantibodies

Role of ANA in autoimmunity
Davis et al., documented anti-neutrophil cytoplasmic 
antibodies (ANCAs) for subjects with acute necrotizing 
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glomerulonephritis.[23] ANCAs represent a heterogeneous 
group of antibodies, also known as antinuclear factors 
(ANF).[24] These factors target antigens that are primarily 
present in the azurophil granules of polymorphonuclear 
leukocytes (PMNs). The role of ANCA is determined 
in several other known autoimmune diseases, such 
as, inflammatory conditions, infectious diseases, and 
neoplasms.[24] Few include systemic vasculitis, Wegener’s 
granulomatosis, Churg Strauss syndrome, classic polyarteritis 
nodosa, microscopic polyarteritis, rheumatoid arthritis, 
systemic lupus erythematosus, acute / chronic infection, 
HIV infection, and chronic periodontitis. Indirect 
immunofluorescence was advocated during the 1970s, to 
demonstrate granulocyte-specific antinuclear factors in 
sinovial fluids and the sera of RA patients.[25]

The tendency for all the chronic inflammation to undergo 
dysfunction could be related to the immune-specific genes, 
such as, alleles of human leukocyte antigens and the other 
genes that determine the level of the host immune response. In 
recent times, microbial superantigens (SAgs) and mechanisms 
related to disturbed apoptosis or removal of apoptotic cells have 
been proposed for the induction of ANCA.[26]

Antinuclear antibody testing
The ANA test was designed by Dr. George Friou, in 1957. 
The ANA test is performed using a blood sample. The 
antibodies in the serum of the blood are exposed to cells, 
in the laboratory. It is then determined whether or not 
antibodies are present that react to various parts of the 
nucleus of the cells. Fluorescence techniques are frequently 
used to actually detect the antibodies in the cells, thus 
ANA testing is sometimes referred to as the fluorescent 
antinuclear antibody test (FANA).[27] The ANA test is a 
sensitive screening test used to detect autoimmune diseases.

Role of ANA in autoimmune Hashimotos thyroiditis
Antinuclear antibodies have been detected in other non-
connective tissue disorder (CTD) autoimmune diseases, 
such as, autoimmune thyroiditis (also termed ‘chronic 
lymphocytic thyroiditis’ or ‘Hashimoto's thyroiditis’). The 
frequency of ANA positivity in children with autoimmune 
thyroiditis has been reported to be in the range of 30 to 
70%.[28]

In patients with autoimmune thyroiditis, the thyroid 
dysfunction might be induced by cytokine-mediated 
apoptosis of thyroid epithelial cells and the infiltrating T 
lymphocytes may not directly be involved in the thyrocyte 
cell death. However, fragmented DNA, a characteristic 
feature of apoptosis, was frequently found in the thyroid 
follicular cells in Hashimoto's thyroiditis.

Possible theories for the high association of ANA with 
autoimmune thyroiditis are, enhanced apoptosis of 

thyroid follicular cells, exposing nuclear antigens to elicit 
development of ANA, and B-cell hyperactivity with 
production of multiple autoantibodies.[29]

The ANCA Type for Hashimotos Thyroiditis has positive 
thyroid antibodies, ATG (Anti-thyroglobulin), ATPO 
(Anti-thyroid peroxidase), and ATPO, indicating the 
ANCA-mediated autoimmune thyroiditis (or Hashimoto's 
thyroiditis)[29] [Figure 1].

Evidence of the Autoimmune Basis of  
Periodontal Disease

The presence of auto-antibodies or antibodies against 
self-antigens has been investigated for their association 
with periodontal disease.[30] Elevated levels of antibody to 
collagen have been reported in the sera and are produced 
by the gingival tissues of the subjects with periodontal 
disease.31 Cells were observed, in the diseased gingival 
tissues, to produce an antibody to the collagen, only 
against the types of collagen present in those tissues.[31] 
Antibody specificity for collagen types I, III, IV, V, and 
VI were found, but not against type II collagen. Type II 
collagen was not commonly found in gingival tissues, 
suggesting that destruction of the collagen in the disease 
process may have caused the auto-antibody responses. 
The autoimmune condition, rheumatoid arthritis, was 
shown to be associated with an increased incidence of 
periodontal disease.[32] However, in a study of periodontal 
disease in elderly individuals, no increase in rheumatoid 
factor or incidence of anti-nuclear antibodies was found 

Figure 1: ANCA leading to HT
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to be associated with the disease.[32] However, in another 
study, the antinuclear antibody levels were higher in the 
periodontal disease subjects than in the controls, but 
no data were presented. Humoral immune response to 
Porphyromonas gingivalis in older adults with periodontal 
disease has also been reported.[33]

Role of ANA in periodontal pathogenesis
Studies are currently underway to study the potential 
pathogenic role of ANCA in periodontal tissue destruction. 
ANCA was first described by Parsons et al.,[34] in a condition 
of localized hyperplastic ‘strawberry’ gingival lesion, which 
was later diagnosed to be Wegener’s granulomatosis. A 
similar case was also recently reported by Manchanda  
et al.[35] The first controlled study to explore the possible link 
between ANCA and periodontal disease was conducted by 
Novo and Viera,[36] and a statistically significant number of 
ANCA-positive patients were reported in the periodontitis 
group than healthy controls. Although the mechanisms 
that trigger the development of ANCA are not completely 
understood, several hypotheses have been postulated, 
including immunospecific genes, such as alleles of human 
leukocyte antigens and other genes that determine the level 
of the host immune response.[37] In recent times, microbial 
superantigens (SAgs) and mechanisms related to disturbed 
apoptosis or removal of apoptotic cells have been proposed 
for the induction of ANCA.[38]

The two mechanisms that trigger ANCA are
1.	 Hyperprimed neutrophils produce myeloperoxidase 

(MPO) and proteinase-3 (PR-3), which triggers ANCA
2.	 The exposure of the host to periodontal pathogens, 

along with a genetic susceptibility, could trigger ANCA 
by TNF-alpha

3.	 The other known pathway is the ability of periodontal 
pathogens to possess a ‘superantigen’ property, where they 
can directly activate the autoreactive B-lymphocytes in 
a T-cell–independent and mediated pathway, which can 
also result in the production of ANCA.

Furthermore, these invoke an antigen antibody–
dependent immune response, which results in the 
activation of neutrophils. The activated neutrophils 
release reactive oxygen radicals, enzymes, and various 
proinflammatory cytokines, all of which are known to 
mediate periodontal destruction.[39] ANCA-activated 
neutrophils are also known to delay apoptosis, which can 
prolong the activity of neutrophils and thereby increase 
tissue destruction.

Role of apoptosis in autoimmunity
Autoimmune apoptosis of neutrophils is essential for 
controlling the duration of early inflammatory response 
and thus limiting local tissue damage, which can result 
from the prolonged activation of neutrophils. Utz and 

Anderson.[40] suggested that defects in apoptosis or in 
the process of removal of apoptotic cells could lead 
to exposure of these cellular fragments to the immune 
system and activate a humoral immune response. 
Further opsonization of these apoptotic neutrophils by 
ANCA might accelerate inflammation and augment the 
autoimmune response.[41]

Altered Apoptosis in Hashimotos Thyroiditis

Aberration in the regulatory mechanism of apoptosis 
is considered to be contributory to ANCA-associated 
autoimmune diseases, such as RA.[42] Furthermore, 
various proinflammatory cytokines such as tumor necrosis 
factor-alpha (TNF-a) and granulocyte monocyte colony 
stimulating factor (GM-CSF) are known to have a role in 
delaying neutrophil apoptosis, by altering the levels of Bcl-
2 proteins.[43,44] Such prolonged survival of neutrophils is 
associated with a sustained inflammatory response.

Certain responses against specific antigens are primary 
determinants in thyroid. The normal thyroid gland has been 
shown to act as an immune-privileged site, having carefully 
regulated mechanisms of cell death and self-protection 
against attack by infiltrating activated T-cells induced by 
apoptosis. [45,46] Cell apoptosis occurs in the normal thyroid at 
a low level, to maintain normal thyroid volume and function. 
Deregulation of apoptosis, which is weakly determined by 
genetic susceptibility, can lead to destructive processes. 
Initiation of an out-of-control apoptotic mechanism in the 
thyroid cells may be caused by various non-genetic injuries 
that affect the expression of the apoptosis inhibitor molecule 
Bcl-2 or membrane ligand FasL.[47] Thyrocytes from HT 
thyroid glands are able to hyperproduce Fas and FasL on 
their surfaces, thus inducing fratricide apoptosis.[48] IL-1β, 
abundantly produced in HT glands, induces Fas expression 
in normal thyrocytes; the cross-linking of Fas resulting in 
massive thyrocyte apoptosis. This can play a role in the 
progression of Hashimoto's thyroiditis.[49] Immune-mediated 
apoptosis of thyrocytes is directed by CD8+ cells. Receptors 
on the target cell are triggered by lymphocyte ligands and / 
or released soluble factors.[50]

The predominance of TH1 or TH2 cytokines might regulate 
thyrocyte survival through the induction of pro-apoptotic 
and anti-apoptotic proteins. TH1-mediated mechanisms lead 
to thyrocyte depletion in Hashimoto's thyroiditis, through 
the involvement of death receptors and cytokine-regulated 
apoptotic pathways.[51,52]

Role of apoptosis in periodontitis
Apoptosis is induced in the periodontal tissue by host 
and microbial factors, which supports the hypothesis 
that apoptotic mechanisms could be implicated in the 
inflammatory process associated with gingival tissue 
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destruction observed in adult periodontitis patients.[40] 
Recent studies have a reported association between 
hyperreactive neutrophils in the periodontal disease and 
an increased release of oxygen radicals in the periodontal 
damaged tissue. Neutrophil activity would produce a delay 
in the death of the cell by apoptosis, increasing the damage 
to the periodontal tissue. Gamonal et al. demonstrated 
aberrant, that is, accelerated or delayed neutrophil apoptosis, 
with a shift in balance between the mammalian Bcl-2 family 
of apoptosis-associated proteins, a reduction in the cellular 
(neutrophil) expression of proapoptotic protein Bax, and 
an elevated anti-apoptotic protein Bcl-253. In addition, 
they suggested that the presence of elevated levels of GM-
CSF and TNF-a in gingival crevicular fluid (GCF) from 
periodontitis sites relative to that of the healthy sites could 
also be attributed as the causative factor for the delay in 
neutrophil apoptosis.[54] Utz and Anderson[40] suggested that 
defects in apoptosis or in the process of removal of apoptotic 
cells could lead to exposure of these cellular fragments to the 
immune system, thus activating a humoral immune response.

Role of superantigens in autoimmunity
Superantigens are microbial or viral toxins that comprise of 
a class of disease-associated, immunostimulatory molecules 
and act as variant β (Vβ)-restricted extremely potent 
polyclonal T cell mitogens. Superantigens are unique, in 
that, they induce tremendous activation and expansion 
of specific subsets of T cells in an antigen-independent 
manner; thereby causing immune dysfunction. They bind 
the major histocompatibility complex (MHC) class-II 
molecules without any prior processing and stimulate a 
large number of T cells (up to 20% of all T cells) on the 
basis of the epitope specified by this receptor.[55,56] These 
properties are attributable to their unique ability to 
cross-link MHC class II and the T cell receptor (TCR), 
forming a trimolecular complex. The superantigens can be 
Endogenous[57-59] (produced by mouse mammary tumor virus 
and Epstein-Barr virus), Exogenous[57,58] (exotoxins secreted 
by microorganisms), and B-cell superantigens[60], which 
stimulate predominantly B cells.

Role of superantigens in periodontitis
Immunological research studies in periodontics have been 
directed toward determining superantigenic periodontal 
pathogens. Immunomodulation by periodontopathic bacteria 
has been implicated in the pathogenesis of inflammatory 
periodontal diseases. Zadeh HH[38] has provided evidence 
to support the hypothesis that a large proportion of T cells 
in periodontitis sites have been stimulated and expanded 
by superantigens, presumably produced by periodontitis-
associated bacteria, by demonstrating the elevated 
levels of proportion of one or a few V beta families. In 
another study Mathur et al.,[61] has studied the ability 
of Actinobacillus actinomycetemcomitans, Porphyromonas 
gingivalis, and Prevotella intermedia, to determine the SAg 

activity in vitro and has reported that only P. intermedia 
has the capacity to increase the expression of T-cell Vab2, 
Vb5, and Vb6, thereby providing evidence of the possible 
involvement of SAg in human periodontal diseases. Of 
late, a study by Leung and Torres[62] demonstrated that the 
P. intermedia strain, which is a clinical isolate, induced the 
strongest expansion of CD4 + T-cell subsets that express 
Vb8, Vb12, and Vb17 TCRs. Furthermore, to confirm 
the role of A. actinomycetemcomitans–derived SAg, 
Zadeh et al.,[63] reported that the response to this bacterial 
stimulus was a large-scale T-cell activation in a Vb-specific 
manner, demonstrating the superantigenic property by A. 
actinomycetemcomitans.[63] Thus, these studies specify a 
possibility of the role of superantigen in periodontitis.

Evidence for a Link Between Periodontitis and 
Hashimotos Thyroiditis

The two possible hypothetical models that can be drawn 
for the causal relationship of periodontitis and Hashimotos 
thyroiditis with evidence base include [Figure 2].

Autoimmune model
ANCA, cell apoptosis, superantigens activating autoreactive 

Figure 2: Common mechanisms in HT and periodontitis
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T-cells and B-cells with clonal expansion, followed by 
proinflammatory cytokines–mediated destruction further 
modified by genetic and environmental factors.[64]

Endothelial dysfunction model
leading to reduced caliber and a greater number and 
tortuosity of gingival capillary loops in the interdental 
region, observed in HT cases.[65] The altered gingival 
microcirculation compromises the first line of defense, 
with increased PGE and cytokines leading to periodontitis.

As the association of periodontitis and HT is from 
infancy, the possible role of autoimmunity in these two 
chronic conditions needs to be evaluated. Novo et al.,[36] 

found that ANCA was detectable in 10% of RA patients 
with periodontitis and 6.6% of RA patients without 
periodontitis. Studies in association with RA, SLE, and 
periodontitis have a similar natural history, etiology, 
pathogenesis, immune potential and progression patterns 
of the disease Some ANCA-associated diseases are known 
to coexist during periodontitis in humans. Such diseases 
include RA and SLE and to a lesser extent HT, which again 
holds good with these factors. Other common factors for 
these diseases include proinflammatory cytokine profiles 
such as IL-1, TNF-a, and prostaglandin E2, and a role 
for ROS.

To date, significant progress has been made in identifying 
and characterizing those components that frequently 
associate autoimmunity in periodontitis and other chronic 
conditions. Although HT is not a contributory factor 
because of its complexity, efforts to detect the possibility 
of risk factors are a key role in the identification of 

periodontal disease, with association of autoimmunity and 
HT. Endothelial dysfunction model [Figure 3].

Scardina and Messina[65] suggested a possible association of 
HT and periodontitis, in relation to the poor tissue response 
to periodontal therapy. Reduced caliber and a greater 
number and tortuosity of gingival capillary loops in the 
interdental region are observed in HT cases [Figure 3]. The 
clinical consequences of altered gingival microcirculation 
can be a compromise of the first line of defense. For the 
defense cells to perform their function, some receptors must 
be expressed in correspondence with the endothelial wall.

Thus, the first step of the non-specific defense involves a 
greater vulnerability in the subject. Such morphological 
data appear extremely relevant, as they would certainly 
be altered during particular pathologies, such as, HT. The 
endothelial dysfunction in these patients, presenting with 
low-grade chronic inflammation, impairs nitric oxide 
availability by a Cox-2 dependent pathway, leading to 
increased production of oxidative stress.[65] Oral findings 
include macroglossia65dysgeusia, delayed root resumption,[66] 
decreased salivary gland secretion,[67] poor periodontal 
health, delayed wound healing, and osteoarthritis of the 
temporomandibular joint (TMJ).[68] Recent studies have 
pointed to potentially periodontal risk indicators, however, 
no information is available on the impact of changes in the 
thyroid hormone levels on the progression of periodontitis and 
on the quality of the alveolar bone. D. S. Feitosa et al., thus, 
aimed to evaluate histologically, in rats, the influence of thyroid 
hormones on the rate of periodontal bone loss, resulting from 
ligature placement, and on the quality of the tooth-supporting 
alveolar bone. They concluded that decreased serum levels of 

Figure 3: A schematic presentation of HT and Periodontitis is shown
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thyroid hormones may enhance periodontitis-related bone 
loss, as a function of an increased number of resorbing cells, 
whereas, the tooth-supporting alveolar bone seems to be less 
sensitive to alterations in hormone levels.[69]

Stress or mood alteration are the characteristic features of HT. 
Evidence suggesting stress and periodontal disease is already 
stated.[70] Therefore a correlation of stress altering the blood 
flow and trafficking of inflammatory cells can induce a set 
of reactions that have effects on virtually all body systems. 
However association of HT, Stress, and Periodontitis need 
to be evaluated.

Diagnostic Algorithm for HT and  
Periodontitis

1. ANCA test
2. Stress analysis
3. Superantigens
4.Gene test (HLA-antigens / MHC molecules)

Future Perspectives

The relationship of HT and periodontitis holds worthy 
for refractory periodontal disease with low plaque scores, 
uncontrolled periodontal disease, generalized aggressive 
periodontitis, and those with associated chronic conditions 
like RA and SLE. Anti-nuclear antibodies are found 
to be associated with HT and periodontitis. Hence, a 
future in periodontal medicine should be based upon the 
autoimmune nature of these chronic conditions in relation 
to periodontitis. Moreover, females are more susceptible to 
autoimmune disease than males. This is attributed to the 
high immune reactivity, due to sex hormones. Therefore, 
female patients diagnosed with recurrent and / or refractory 
periodontitis may possibly be associated with undiagnosed 
HT. Apart from that children are more susceptible to HT. 
Therefore, children presenting with periodontitis associated 
with systemic diseases can be referred to the physician for 
possible involvement of HT.

Thus, the clinical implication of understanding the possible 
link between HT and periodontitis can be realized from the 
fact that a stable and healthy periodontium can be achieved 
only when HT has been controlled / treated. Therefore, a 
periodontist needs to modify the therapeutic procedures 
depending on the underlying systemic condition, however, 
this review supports the hypothesis of an association between 
periodontitis and HT. Furthermore, research is needed on the 
possible impact of periodontitis on the HT condition.

Conclusions

More studies are required to explore the link between 

these conditions and a probable common mechanism in 
these disease processes. The causal relationship presents 
periodontal disease in a rather weak association, as one 
of the confounding factors. There exists a lack of control 
of the confounding factors, residual confounders, and 
over-control of cofounders. Categorization of the diseases, 
potential evidence to establish the etiologies, and possibly 
to diagnose and monitor disease activities is the goal of 
research conducts. As yet, this study is in its infancy. Future 
work, in the form of cohort studies and controlled studies 
are required. This area should concentrate on the functional 
mechanisms of the action of these autoantibodies, the critical 
immunogenic potential of ANAs, and on superantigens that 
play an important role in assessing periodontal disease with 
HT. Identification of the relationship of the autoantibody 
responses with the other immune and inflammatory 
mechanisms active during periodontal diseases is the key 
factor for diagnosis. Although at a very preliminary stage, 
the available data suggest that the autoantibody to specific 
periodontal pathogens and immune cells can modulate 
various aspects of periodontal disease.

Acknowledgment

The authors thank Dr. Ramesh Choudary, Professor of Prosthodontics 
and Implantology, HKE’s Dental College and Research Center for 
his critical review, and Ms. Monika Bajaj, postgraduate, Department 
of Periodontics, for reformatting the data.

References

1.	 Page RC. The pathobiology of periodontal diseases may affect systemic disease: 
inversion of a paradigm. Ann Periodontol 1998;3:108-20.

2.	 Offenbacher S, Katz V, Fertik G, Collins J, Boyd D, Maynor G, et al. Periodontal 
disease:pathogenesis. Ann Periodontol 1996;67:1103-13.

3.	 Teng YT,  Taylor GW,  Scannapieco F, Kinane DF, Curtis M, Beck JD, et al. 
Periodontal Health and Systemic Disorders.  J Can Dent Assoc 2002;68:188-92.

4.	 Brandtzaeg P, Kraus FW. Autoimmunity and periodontal disease. Odontol 
Tidskr1965;73:285-93.

5.	 Kantarci A, Oyaizu K, Van Dyke TE. Neutrophil-mediated tissue injury 
in periodontal disease pathogenesis: Findings from localized aggressive 
periodontitis. J Periodontol 2003;74:66-75.

6.	 Novo E, Garcia-MacGregor E, Viera N, Chaparro N, Crozzoli Y. Periodontitis 
and anti-neutrophil cytoplasmic antibodies in systemic lupus erythematosus 
and rheumatoid arthritis: a comparative study. J Periodontol1999;70:185-88.

7.	 Beck JD, Offenbacher S, Williams R, Gibbs P, Garcia R. Periodontitis: a risk factor 
for coronary heart disease? Ann Periodontol 1998;3:127-41.

8.	 Champagne CM, Madianos PN, Lieff S, Murtha AP, Beck JD, Offenbacher S. 
Periodontal medicine: emerging concepts in pregnancy outcomes. J Int Acad 
Periodontol. 2000;2:9-13.

9.	 Wang C, Crapo LM. The epidemiology of thyroid disease and implications for 
screening. Endocrinol Metab Clin North Am 1997;26:189-218.

10.	 Ohye H, Nishihara E, Sasaki I, Kubota S, Fukata S, Amino N, et al. Four cases of 
Graves’ disease which developed after painful Hashimoto’s thyroiditis. Intern 
Med 2006;45:385-9.

11.	 Hollowell JG, Staehling NW, Flanders WD, Hannon WH, Gunter EW, Spencer 
CA, et al.  Serum TSH, T4, and thyroid antibodies in the United states population 
(1988 to 1994): National health and Nutrition Examination Durvey (NHALES 
III). J Clin Endocrind Metab 2002;87:489-99.

12.	 Tomer Y. Genetic dissection of familial autoimmune thyroid diseases using 
whole genome screening. Autoimmun Rev 2002;1:198-204.



260 Nigerian Journal of Clinical Practice • Jul-Sep 2011 • Vol 14 • Issue 3

Patil, et al.: Probable autoimmune causal relationship between periodontitis and Hashimotos thyroidits: A systemic review

13.	 Rasooly L, Burek CL, Rose NR.  Iodine-induced autoimmune thyroiditis in 
NOD-H2h4 mice. Clin Immunol Immunopathol 1996;81:287-92.

14.	 Jenkins RC, Weetman AP.  Disease associations with autoimmune thyroid 
disease. Thyroid 2002;12:977-88.

15.	 Kabel PJ, Voorbij HA, de Haan M, van der Gaag RD, Drexhage HA. Intarthyroidal 
dendritic cells. J Clin Endocrinol Metab 1988;66:199-207.

16.	 Many M-C, Maniratunga S, Varis I, Dardenne M, Drexhage HA, Denef JF.Two-
step development of a Hashimoto-like thyroiditis in genetically autoimmune 
prone non-obese diabetic (NOD) mice. Effects of iodine-induced cell necrosis. 
J Endocrinol 1995,147:311-20.

17.	 Rose NR, Saboori AM, Rasooly L, Burek CL. The role of iodine in autoimmune 
thyroiditis. Crit Rev Immunol 1997;17:511-7.

18.	 Rasooly L, Rose NR, Saboori AM, Ladenson PW, Burek CL. Iodine is essential for 
human T cell recognition of human thyroglobulin. Autoimmunity 1998;27:213-9.

19.	 Ebner SA, Lueprasitsakul W, Alex S, Fang SL, Appel MC, Braverman LE: Iodine 
content of rat thyroglobuline affects its autogenicity in inducing lympholytic 
thyroiditis in the BB / Wor rat. Autoimmunity 1992;13:209-14.

20.	 Allen EM, Appel MC, Braverman LE. The effect of iodide ingestion on the 
development of spontaneous lympholytic thyroiditis in the diabetes prone 
BB / W rat. Endocrinology 1986;118:1977-81.

21.	 Mahmoud I, Colin I, Many MC, Denef JF.  Direct toxic effect of iodide in 
excess on iodine-deficient thyroid gland: epithelial necrosis and inflammation 
associated with lipofuscin accumulation. Exp Mol Pathol 1986;44:259-71.

22.	 Duntas LH. Environmental factors and autoimmune thyroiditis. Nat Clin Pract 
Endocrinol Metab. 2008;4:454-60.

23.	 Davies DJ, Moran JE, Niall JF, Ryan GB. Segmental necrotizing glomerulonephritis 
with antineutrophil antibody: Possible arbovirus etiology? Br Med J (Clin Res 
Ed) 1982;285:606-8.

24.	 Hagen EC, Ballieux BE, van Es LA, Daha MR, vander Woude FJ. Antineutrophil 
cytoplasmic autoantibodies: a review of the antigens involved, the assays, and 
the clinical and possible pathogenic consequences. Blood 1993;81:1996-2002.

25.	 Wiik A, Jensen E, Friis J. Granulocyte-specific antinuclear factors in sinovial 
fluids and sera from patients with rheumatoid arthritis. Ann Rheum Dis 
1974;33:515-22.

26.	 Schultz DR, Tozman EC. Anti-neutrophil cytoplasmic antibodies: Major 
autoantigens, pathophysiology, and disease associations. Semin Arthritis 
Rheum 1995;25:143-59.

27.	 Wiik A. Delineation of a standard procedure for indirect immunofluorescence 
detection of ANCA. Apmis 1989;6:12-3.

28.	 Torok KS, Arkachaisri T. Autoimmune thyroiditis in antinuclear antibody 
positive children without rheumatologic disease. Pediatric Rheumatology 
2010;8:15.

29.	 Zettinig G, Tanew A, Fischer G, Mayr W, Dudczak R, Weissel M. Autoimmune 
diseases in vitiligo: do anti-nuclear antibodies decrease thyroid volume? Clin 
Exp Immunol 2003;13: 347-54.

30.	 Anusaksathien O, Singh G, Peters TJ, Dolby AE. Immunity to self-antigens in 
periodontal disease. J Periodontol 1992;63:194-9.

31.	 Hirsch HZ, Tarkowski A, Miller EJ, Gay S, Koopman WJ, Mestecky J. 
Autoimmunity to collagen in adult periodontal disease. J Oral Pathol 
1988;17:456-9.

32.	 Tolo K, Jorkjend L. Serum antibodies and loss of periodontal bone in patients 
with rheumatoid arthritis. J Clin Periodontol 1990;17:288-91.

33.	 De Nardin AM, Sojar HT, Grossi SG, Christersson LA, Genco RJ. Humoral 
immunity of older adults with periodontal disease to Porphyromonas gingivalis. 
Infect Immun 1991;59:4363-70.

34.	 Parsons E, Seymour RA, Macleod RI, Nand N, Ward MK. Wegener’s 
granulomatosis: A distinct gingival lesion. J Clin Periodontol 1992;19:64-6.

35.	 Manchanda Y, Tejasvi T, Handa R, Ramam M. Strawberry gingiva: A distinctive 
sign in Wegener’s granulomatosis. J Am Acad Dermatol 2003;49:335-7.

36.	 Novo E, Viera N. Antineutrophil cytoplasmic antibodies:A missing link in the 
pathogenesis of periodontal disease? J Periodontal Res 1996;31:365-8.

37.	 Csernok E, Trabandt A, Gross WL. Immunogenetic aspects of ANCA-associated 
vasculitides. Editorial overview. Exp Clin Immunogenet 1997;14:177-82.

38.	 Zadeh HH, Kreutzer DL. Evidence for involvement of superantigens in human 
periodontal diseases: Skewed expression of T cell receptor variable regions 
by gingival T cells. Oral Microbiol Immunol 1996;11:88-95.

39.	 Yard BA, Wille AI, Haak M, van der Woude FJ. Human proteinase 3 can 
inhibit LPS-mediated TNF-alpha production through CD14 degradation: 
Lack of influence of antineutrophil cytoplasmic antibodies. Clin Exp Immunol 
2002;128:444-52.

40.	 Utz PJ, Anderson P. Posttranslational protein modifications,apoptosis, and 

the bypass of tolerance to autoantigens. Arthritis Rheum 1998;41:1152-60.
41.	 Rauova L, Gilburd B, Zurgil N, Blank M, Guegas LL, Brickman CM, et al. 

Induction of biologically active antineutrophil cytoplasmic antibodies by 
immunization with human apoptotic polymorphonuclear leukocytes. Clin 
Immunol 2002;103:69-78.

42.	 Zhang J, Bardos T, Mikecz K, Finnegan A, Glant TT. Impaired Fas signaling pathway 
is involved in defective T cell apoptosis in autoimmune murine arthritis.J 
Immunol 2001;166:4981-6.

43.	 Akgul C, Moulding DA, Edwards SW. Molecular control of neutrophil apoptosis. 
FEBS Lett 2001;487:318-22.

44.	 Cox G, Gauldie J, Jordana M. Bronchial epithelial cell derived cytokines (G-CSF 
and GM-CSF) promote the survival of peripheral blood neutrophils in vitro. 
Am J Respir Cell Mol Biol 1992;7:507-13.

45.	 Eguchi K: Apoptosis in autoimmune diseases. Intern Med 2001;40:275-84.
46.	 Stassi G, De Maria R. Autoimmune thyroid disease: new models of cell death 

in autoimmunity. Nat Rev Immunol 2002;21:195-204.
47.	 Giordano C, Richiusa P, Bagnasco M, Pizzolanti G, Di Blasi F, Sbriglia MS,  

et al. Differential regulation of Fas-mediated apoptosis in both thyrocyte and 
lymphocyte cellular compartments correlates with opposite phenotypic 
manifestations of autoimmune thyroid disease. Thyroid 2001;11:233-44.

48.	 Limachi F, Basso S. Apoptosis: life trough planned cellular death regulating 
mechanisms, control systems, and relations with thyroid disease. 
Thyroid 2002;12:27-34.

49.	 Giordano C, Stassi G, De Maria R, Todaro M, Richiusa P, Papoff G, et al. Potential 
involvement of Fas and its ligand in the pathogenesis of Hashimoto's thyroiditis. 
Science 1997;275:960-3.

50.	 Lowin B, Hahne M, Mattmann C, Tschopp J.  Cytolytic T-cell cytotoxity is 
mediated through perforin and Fas lytic pathways. Nature 1994;370:650-2.

51.	 Arscott PL, Baker JR Jr. Apoptosis and thyroiditis. Clin Immunol 
Immunopathol 1998; 87:207-17.

52.	 Salmaso C, Bagnasco M, Pesce G, Montagna P, Brizzolara R, Altrinetti V, et al. 
Regulation of apoptosis in endocrine autoimmunity: insights from Hashimoto's 
thyroiditis and Graves' disease. Ann N Y Acad Sci 2002;966:496-501.

53.	 Gamonal J, Bascones A, Acevedo A, Blanco E, Silva A. Apoptosis in chronic 
adult periodontitis analyzed by in situ DNA breaks, electron microscopy and 
immunohistochemistry. J Periodontol 2001;72:517-25.

54.	 Gamonal J, Sanz M, O'Connor A, Acevedo A, Suarez I, Sanz A, et al. Delayed 
neutrophil apoptosis in chronic periodontitis patients. J Clin Periodontol 
2003;30:616-23.

55.	 Papageorgiou AC, Acharya KR. Microbial superantigens: from structure to 
function. Trends Microbiol 2000;8:369-75.

56.	 Acharya KR, Passalacqua EF, Jones EY, Harlos K, Staurt DI, Brehm RD, et al. 
Structural basis of superantigen action inferred from crystal structure of 
toxic-shock syndrome toxin-1. Nature 1994;367: 94-7.

57.	 Rodgers R, Rich RR. Antigen and antigen presentation. In: Rich RR, Fleisher 
TA, Shearer WT, Kotzin BL, Schroeder HW, editors. Textbook of clinical 
immunology: principles and practice. New York: Mosby; 2001. p. 7.1-17. 

58.	 Huber BT, Hsu PN, Sutkowski N. Viral-encoded superantigens. Microbiol Rev 
1996;60:473-82.

59.	 Rajagopalan G, Singh M, Sen MM, Murali NS, Nath KA, David CS. Endogenous 
superantigen shape response to exogenous superantigens. Clin Diagn Lab 
Immunol 2005;12: 1119-22.

60.	 Silverman GJ. B cell superantigens: possible role in immunodeficiency and 
autoimmunity. Semin Immunol 1998;10:43-55.

61.	 Mathur A, Michalowicz B, Yang C, Aeppli D. Influence of periodontal bacteria and 
disease status on V beta expression in T cells. J Periodontal Res 1995;30:369-73.

62.	 Leung KP, Torres BA. Prevotella intermedia stimulates expansion of Vbeta-
specific CD4+ T cells. Infect Immun 2000;68:5420-4.

63.	 Zadeh HH, Nalbant A, Park K. Large-scale early in vitro response to Actinobacilus 
actinomycetemcomitans suggests superantigenic activation of T-cells. J Dent 
Res 2001; 80:356-62.

64.	 Dileep Sharma CG, Pradeep AR. Anti-neutrophil cytoplasmic autoantibodies: 
A renewed paradigm in periodontal disease pathogenesis. J. Periodontol 
2006;77:1304-13.

65.	 Scardina GA, Messina P. Modifications of interdental papilla microcirculation: 
A possible cause of periodontal disease in Hastimoto’s Thyroiditis? Ann Anat 
2008;190:258-63.

66.	 Burman KD, McKinley–Grant L. Dermatologic aspects of thyroid disease. Clin 
Dermatol 2006;24:247-55.

67.	 Pizzorni C, Sulli A, Craviotto C, Tuccio M, Seriolo B, Cutolo M. 



261Nigerian Journal of Clinical Practice • Jul-Sep 2011 • Vol 14 • Issue 3

Patil, et al.: Probable autoimmune causal relationship between periodontitis and Hashimotos thyroidits: A systemic review

How to cite this article: Patil BS, Patil S, Gururaj TR. Probable 
autoimmune causal relationship between periodontitis and 
Hashimotos thyroidits: A systemic review. Niger J Clin Pract 
2011;14:253-61.

Source of Support: Nil, Conflict of Interest: None declared.

Diagnostic perspectives in the rheumatological vasculitis: The role of the 
videocapillaroscopic analysis. Reumatismo 2002;54:99-104.

68.	 Chang CP, ShiauYC, Wang JJ, Ho ST, Kao CH. Decreased Salivary gland function 
in patients with autoimmune thyroiditis. Head Neck 2003;25:132-7.

69.	 Feitosa DS, Marques MR,, Casati MZ., Sallum EA., Nociti FH Jr , de Toledo S. 
The influence of thyroid hormones on periodontitis-related bone loss and 
tooth-supporting alveolar bone: a histological study in rats. J periodontal Res 
2009;44:472-8.

70.	 Boyapati L, Wang HL. The role of stress in periodontal disease and wound 

healing. Periodontol 2000 2007;44:195-210.

“QUICK RESPONSE CODE” LINK FOR FULL TEXT ARTICLES
The journal issue has a unique new feature for reaching to the journal’s website without typing a single letter. Each article 
on its first page has a “Quick Response Code”. Using any mobile or other hand-held device with camera and GPRS/other 
internet source, one can reach to the full text of that particular article on the journal’s website. Start a QR-code reading 
software (see list of free applications from http://tinyurl.com/yzlh2tc) and point the camera to the QR-code printed in the 
journal. It will automatically take you to the HTML full text of that article. One can also use a desktop or laptop with web 
camera for similar functionality. See http://tinyurl.com/2bw7fn3 or http://tinyurl.com/3ysr3me for the free applications.

Announcement




