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Partl

Background Topics



Introduction

Anne Marie Lynge Pedersen

Abstract

The idea for this book came about in relation to a symposium organized by
the editor to present a research update that summarizes new findings related
to the oral microbiota and the interaction between oral infections and gen-
eral health. The symposium was held at the Annual Meeting of the IADR
Continental European Division (CED) and Scandinavian Division (NOF) in
Florence, Italy, in 2013. Consequently, the content of this book is largely
based on contributions from European researchers within the field, but none-
theless the science presented in the various chapters embodies the global
aspects of the topic and is therefore of significant relevance for researchers
as well as health-care professionals throughout the whole world.

The healthy oral cavity is normally colonized by
bacteria, fungi, and viruses. It has been estimated
that more than 600 bacterial species colonize the
oral cavity of which some may be pathogenic and
others are symbiotic or commensal. The normal
oral microbiota may be disrupted by a large num-
ber of factors including poor diet, malnutrition,
poor oral hygiene, tobacco smoking and alcohol
consumption, but also by several systemic dis-
eases as well as the medications used for treating
them, especially those associated with immuno-
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suppression and/or salivary gland dysfunction. A
disturbance of the balance between the oral
microbiota and the host immune system results in
a shift from a healthy state to a diseased state
leading to inflammation and infections of the oral
hard and/or soft tissues. The most common oral
infectious diseases include dental caries, peri-
odontal disease, and oral candidiasis.

Dental caries is one of the most prevalent dis-
eases in humans. Even though the incidence of
dental caries has decreased during the last
decades, it is still a major problem in most indus-
trialized countries as it affects 60-90 % of school-
aged children and the vast majority of adults and
obviously a larger problem in developing coun-
tries with poor living conditions and limited
availability and accessibility of oral health
services. In Chap. 2, Professor Twetman reviews
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a number of systemic diseases that are associated
with an increased frequency of dental caries. As
stated by the author, there are still obvious gaps
of knowledge concerning the interaction between
caries and general diseases which calls for fur-
ther studies covering risk factors, associations, as
well as cost-effective interventions.

Periodontitis is a serious oral infection, which
is estimated to affect 15-20 % of the adult popu-
lations worldwide. Severe periodontitis may lead
to premature tooth loss. Furthermore, most chil-
dren and adolescents worldwide display signs of
gingivitis. An increasing number of studies have
suggested that oral infection, especially marginal
and apical periodontitis, may affect the course
and pathogenesis of a variety of clinically impor-
tant systemic diseases. In Chap. 3, Professor
Bruno Loos reviews current knowledge on the
inflammatory mechanisms linking periodontal
diseases to cardiovascular diseases. In the past
decades a large number of studies have also
demonstrated a linkage between periodontitis
and diabetes mellitus. This linkage appears to
be bidirectional. The proposed mechanisms or
pathways by which these two diseases interact
are reviewed by Professor Palle Holmstrup and
Allan Flyvbjerg in Chap. 4. A possible two-way
interrelationship has also been suggested for
periodontitis and rheumatoid arthritis which is
described in details by Professor Palle Holmstrup
and Claus Nielsen in Chap. 5. Possible mecha-
nisms behind the systemic effect include spread-
ing of bacteria present in the periodontal pockets
as a result of transient bacteremia and release of
circulating oral microbial toxins and pro-inflam-
matory mediators caused by immunological
injury induced by oral microorganisms. Insidious
dental infections can worsen the condition and
turn out to be life threatening in immunocompro-
mised patients like recipients of kidney and liver
organs. Consequently, oral infections should be
diagnosed and properly treated before as well as
during and after organ transplantation. Chap. 6
by Professor Jukka H. Meurman addresses the
associations between dental infections and liver
and renal diseases. According to WHO, the num-
ber of cancers is estimated to increase by 70 % by
the year 2030 due to the aging of the populations.

The prevalence of oral cancer is particularly high
among men, and it is the eighth most common
cancer worldwide. Recent research suggests that
oral infections may play a role in the develop-
ment of cancer. In Chap. 7, Professor Jukka
H. Meurman reviews current knowledge on the
mechanisms by which oral infections may influ-
ence the process of carcinogenesis.

Oral candidiasis is a common opportunistic
infection usually caused by the overgrowth of
Candida species. There are several predisposing
to oral candidiasis including use of antibiotics,
steroid inhalers or systemic steroids, high-
carbohydrate diet, malnutrition, smoking, wear-
ing dentures, and impaired salivary gland
function. The prevalence of oral candidiasis is
high in immunocompromised patients such as
patients with HIV infection, Sjogren’s syn-
drome, malignancies, and diabetes. Hence fun-
gal infections are becoming a serious public
health problem, particularly for the growing
population of elderly people, immunocompro-
mised patients, as well as patients with salivary
gland dysfunction. Although the introduction of
highly active antiretroviral therapy (HAART)
has made oral candidiasis less common, HIV-
associated oral lesions still remain significant
with oral candidiasis as the most typical lesion.
An update on oral candidiasis in medically com-
promised patients and the various current meth-
ods used to diagnose oral candidiasis, their
advantages and disadvantages, as well as with
new perspectives in using molecular techniques
is given by Associate Professor Camilla
Kragelund and coworkers in Chap. 8.

The last chapter in part II deals with the
influence of salivary gland dysfunction, i.e.,
affection of the quantity and quality of saliva,
on the occurrence of oral infections. In Chap. 9,
Associate Professor Siri Beier Jensen and Anne
Marie Lynge Pedersen review the most condi-
tions associated with severe salivary gland dys-
function and their influence on oral health, i.e.,
Sjogren’s syndrome, cancer therapy, and intake
of medications.

Emerging knowledge on the oral microbiota
challenges the current practice of chairside diag-
nostics. A number of new molecular techniques
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are now used to analyze the microbiome in health
and disease including HOMINGS, oligotyping,
high-throughput sequencing, whole genome
shotgun sequencing, single-cell genome sequenc-
ing, metatranscriptomics, and community-wide
transcriptome analysis. Chap. 10, part III, by
Professor Ingar Olson deals with the human oral
microbiome which contains bacteria, bacterio-
phages/viruses, archaea, fungi, and protozoa, in
health and common oral diseases. The salivary
microbiota is a highly complex microbial com-
munity, containing oral microorganisms shed
from various oral surfaces. Saliva can be easily
and noninvasively collected, and compositional
changes of the salivary microbiota may poten-
tially serve as a biomarker used for screening of

oral and systemic diseases as reviewed by
Assistant Professor Daniel Belstrém in Chap. 11.

The final part of the book addresses recent
research in treating or even preventing oral infec-
tions. The field of using probiotics is promising
and may offer a novel approach of future han-
dling oral functions as reviewed by Dr. Mette
Rose Jgrgensen and Associate Professor Mette
K. Keller (Chap. 12). Also the management of
patients with oral candidiasis is dealt with in this
part of the book, in Chap. 13 by Associate
Professor Camilla Kragelund and coworkers.

As we discover in this book, it seems justified
to state that good oral health is important not only
to prevent oral diseases but also to maintain good
general health and vice versa.


http://dx.doi.org/10.1007/978-3-319-25091-5_10
http://dx.doi.org/10.1007/978-3-319-25091-5_11
http://dx.doi.org/10.1007/978-3-319-25091-5_12
http://dx.doi.org/10.1007/978-3-319-25091-5_13

	About the Editor
	Contents
	Contributors
	Part I: Background Topics
	1: Introduction

	Part II: Oral Infections and General Health
	2: Dental Caries and General Health in Children and Adults
	2.1	 Introduction
	2.2	 Link between Caries and General Diseases
	2.3	 Common Research Designs
	2.4	 Obesity/Overweight
	2.5	 Asthma
	2.6	 Diabetes
	2.7	 Congenital Heart Disease
	2.8	 Cancers
	2.9	 Cleft Lip Palate
	2.10	 Neuropsychiatric Disorders
	2.11	 Aging and Cognitive Impairment
	2.12	 Caries Management
	 Conclusions
	References

	3: Plausible Mechanisms Explaining the Association of Periodontitis with Cardiovascular Diseases
	3.1	 Introduction
	3.2	 Definitions of the Conditions
	3.2.1	 Periodontitis
	3.2.2	 Atherosclerosis and Acute Atherosclerotic Events

	3.3	 Bacteremia and Consequences for the Cardiovascular System
	3.4	 Immunologic Reactions
	3.5	 Pro-inflammatory State
	3.6	 Prothrombotic State
	3.7	 Dyslipidemia
	3.8	 A Common Genetic Background
	3.9	 Perspective and Concluding Remarks
	References

	4: Linkage Between Periodontal Disease and Diabetes Mellitus
	4.1	 Diabetes Mellitus
	4.2	 Association of Periodontitis and DM
	4.2.1	 Population Data
	4.2.2	 Biological Similarities
	4.2.3	 Possible Mechanisms of Association
	4.2.4	 Outcome of Periodontal Treatment

	 Conclusion
	References

	5: Linkage Between Periodontal Disease and Rheumatoid Arthritis
	5.1	 Rheumatoid Arthritis
	5.2	 Association of Periodontitis and RA
	5.2.1	 Population Data
	5.2.2	 Biological Similarities
	5.2.3	 Possible Mechanisms of Association
	5.2.4	 Outcome of Periodontal Treatment

	 Conclusion
	References

	6: Association Between Dental Infections and Renal and Liver Diseases
	6.1	 Introduction
	6.2	 Renal Diseases
	6.3	 Streptococcal Glomerulonephritis
	6.4	 Liver Diseases
	 Conclusion
	References

	7: Association Between Oral Infections and Cancer Risk
	7.1	 Introduction
	7.2	 Oral and Dental Infections and Cancer Epidemiology
	7.3	 Infection-Driven Mechanisms in Carcinogenesis
	7.4	 Acetaldehyde Production by Oral Microorganisms
	7.5	 Caries, Periodontitis, and Cancer
	7.6	 Role of Saliva in the Oral Infection-Linked Carcinogenesis
	 Conclusion
	References

	8: Oral Candidiasis and the Medically Compromised Patient
	8.1	 Introduction
	8.2	 Clinicopathological Aspects
	8.2.1	 Histopathology
	8.2.2	 Immunological Aspects

	8.3	 Oral Candidiasis in the Medically Compromised Patient
	8.3.1	 Oral Candidiasis as Adverse Drug Reaction
	8.3.2	 Diabetes Mellitus and Oral Candidiasis
	8.3.3	 HIV Infection and Oral Candidiasis
	8.3.4	 Recipients of Organ and Haematopoietic Cell Transplants and Cancer Therapy

	8.4	 Chronic Mucocutaneous Candidiasis
	8.5	 Diagnostic Methods
	8.5.1	 Culture of Clinical Samples in Order to Quantify and Identify the Candida Load
	8.5.2	 Smears
	8.5.3	 Biopsy
	8.5.4	 Molecular Techniques for Candida Identification

	References

	9: Association Between Oral Infections and Salivary Gland Hypofunction
	9.1	 Introduction
	9.2	 Oral Microbiota in Sjögren’s Syndrome
	9.2.1	 Dental Caries
	9.2.2	 Oral Candidiasis
	9.2.3	 Other Microorganisms

	9.3	 Oral Microbiota in Patients Receiving Chemotherapy
	9.3.1	 Dental Caries
	9.3.2	 Oral Candidiasis during and After Chemotherapy

	9.4	 Oral Microbiota in Patients Receiving Radiation Therapy
	9.4.1	 Dental Caries
	9.4.2	 Oral Candidiasis

	9.5	 Medication-Induced Salivary Gland Dysfunction and Oral Microbiota
	9.5.1	 Dental Caries
	9.5.2	 Oral Candidiasis
	9.5.3	 Periodontal Disease

	 Conclusions
	References


	Part III: Future Diagnostic Methods and Techniques
	10: The Oral Microbiome in Health and Disease
	10.1	 The Human Oral Microbiome
	10.1.1	 Bacteria
	10.1.2	 Bacteriophages/Viruses
	10.1.3	 Archaea
	10.1.4	 Fungi
	10.1.5	 Protozoa

	10.2	 Techniques to Analyze the Oral Microbiota
	10.2.1	 HOMINGS
	10.2.2	 Oligotyping Analysis of the Human Oral Microbiome
	10.2.3	 High-Throughput Sequencing (Pyrosequencing)
	10.2.4	 Whole-Genome Shotgun Sequencing
	10.2.5	 Single-Cell Genome Sequencing
	10.2.6	 Metatranscriptomics of the Oral Microbiome during Health and Disease
	10.2.7	 Community-Wide Transcriptome Analysis of the Oral Microbiome in Subjects With and Without Periodontitis

	10.3	 Oral Microbiota in Health
	10.3.1	 Microbiota in Periodontal Disease
	10.3.2	 Biofilm Architecture in Periodontitis
	10.3.3	 Bacteria Associated with Caries
	10.3.4	 Architecture of Biofilms in Caries
	10.3.5	 Future Chairside Diagnostics of Dental Plaque

	References

	11: Salivary Microbiota in Oral Health and Disease
	11.1	 Salivary Microbiota in Oral Health
	11.2	 Salivary Microbiota in Subjects with Periodontitis
	11.3	 Salivary Microbiota in Subjects with Dental Caries
	11.4	 Methodological Considerations for Studying Salivary Microbiota
	11.5	 Future Perspectives: Using the Salivary Microbiota as a Biomarker of Health and Disease
	References


	Part IV: Future Perspectives in Management of Oral Infections
	12: Use of Probiotics in Future Prevention and Treatment of Oral Infections
	12.1	 Introduction
	12.2	 Mechanisms of Action
	12.3	 Probiotics and Oral Diseases
	12.3.1	 Dental Caries

	12.4	 Gingivitis and Periodontitis
	12.4.1	 Colonisation of Oral Candida Species

	12.5	 Oral Mucositis
	12.6	 Halitosis
	12.7	 Vehicles, Dose and Safety
	12.8	 Considerations for the Future
	 Conclusion
	References

	13: Management of Patients with Oral Candidiasis
	13.1	 Introduction
	13.2	 Polyenes
	13.3	 Azoles
	13.4	 Specialist Treatment
	13.5	 Management of Patents with Oral Candidiasis
	13.5.1	 Host-Sensitive Parameters
	13.5.2	 Infection-Sensitive Parameters
	13.5.3	 Prophylaxis of Oral Candidiasis

	13.6	 Other Topical Treatments with Antifungal Effect
	13.6.1	 Chlorhexidine
	13.6.2	 Fluoride
	13.6.3	 Probiotics
	13.6.4	 Essential Oils

	References


	Index

