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Abstract

Background: The oral cavity is a moist environment which promotes the
Keywords: development of bacteria accumulation called dental plaque. When oral pH is altered
dental plaque, pharynx, there is a change in salivary secretion, which favors the colonization of
nasopharynx, pathogenic microorganisms. Methods: 50 individuals were included, divided into two groups I:
bacterium. patients with more than 48 hours of hospitalization and IlI: clinically healthy non-

hospitalized individuals. Demographic information was collected from each
individual and an odontological assessment was performed. Bacterial cultures of
dental plaque, pharynx, nasopharynx were made and saliva pH was measured.
Results: The oral health status of all individuals was determined by a specialist. In
group I: it was found that the risk of periodontal disease was 5.5 higher, halitosis,
change in color of the mucosa, and saliva pH was 2.2, 5 and 3.9 higher than group II.
150 bacterial cultures were processed, bacteria such as: K. pneumoniae, S. aureus, S.
pneumoniae, S. pyogenes among others were isolated in both groups. The possibility
of a pathogen in dental plaque was 11 times higher in group I. Conclusions: We
observed that when oral mucosa is altered, some microorganisms take advantage of
this imbalance to adhere to the mucosa, as a first step in colonization and infection.

Introduction

Transient normal microbial flora corresponds to non-pathogenic or potentially pathogenic microorganisms
hosted on skin and mucosa for hours or days.

The oral cavity has a moist environment, with a relatively constant temperature (34-36°C), with a pH of 7,
in most surfaces?, leading to a bacterial or biofilm accumulation which may be located on tooth surfaces, sulci and
cavities of the occlusal face and gingival sulcus, called dental plague.? One of the conditions for oral pH to be
altered is probably the change in salivary secretion, which influences the immunity thus favoring the colonization of
microorganisms processes, maintaining a balance between the presence of those considered normal or pathogenic,®
until due to adverse conditions such as stress it is broken, affecting the secretion of the oral mucosa and favoring the
implantation of some pathogenic microorganisms, leaving open the possibility of entry of infectious diseases. 4

Dental plaque may be composed of up to 30 different bacterial genres and its products.’ Recent studies
based on the ribosomal RNA analysis reveal the diversity of bacterial populations within these dental biofilms, and
have highlighted its significant contribution to oral health and disease, these dental biofilms are extremely complex
and the ecosystems of multiple species, where oral bacteria interact cooperatively or competitively.”

Studies of bacterial cultures have shown that dental plaque is a reservoir for respiratory microorganisms,
particularly in hospitalized or nursing home patients who are debilitated, and who are at risk of acquiring bacterial
pneumonia as demonstrated by Didilescu et al.5, as well as EI-Solh Ali et al.b, who has linked the colonization of
respiratory pathogens in dental plaque with respiratory infections in residents of extended care facilities such as
nursing homes.
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There is evidence that cleaning or oral interventions with chlorhexidine solution®, gel with chlorhexidine®
and topical antibiotics'® in hospitalized patients, contribute to the control and reduction of dental plaque reducing the
risk of contracting pneumonia, among other respiratory infections!, due to aspiration of oral secretions with
pathogenic microorganisms.

Multiple factors that cause nosocomial pneumonia have been associated which contribute to increase the
bacterial colonization of the oral cavity or facilitating the entry of pathogenic bacteria to the lower respiratory tract.

Some of these factors are the use of nasogastric tubes (catheters), supine position, manipulation of air
through ventilation circuit, subglottic secretions, transfusions, oral pH altering agents and colonization of dental
plaque.

The purpose of this study was to identify the presence of respiratory pathogenic bacteria in dental plaque,
pharynx and nasopharynx of healthy population and hospitalized patients*2.

Material and methods

A cross-sectional study was conducted during the period of June to October 2008 at a 2nd level hospital in
Mexico City, a total of 50 individuals were included, of which 25 individuals were patients with more than 48 hours
of hospitalization (group 1) and 25 clinically classified as healthy, non-hospitalized (group I1), both groups excluded:
edentulous individuals, minors, pregnant women, in group Il those with a diagnosis of respiratory infection and a
history of antibiotics in the previous two months. The study was submitted and accepted by the ethics and research
committees and all participants signed an informed consent letter. Demographic information was collected from
each individual and an odontological assessment was performed to determine periodontal disease, exposed cavities,
tartar, abscesses, halitosis and change of color in the mucosa. The oral health status of all individuals was
determined by a dentist who performed a clinical examination of the entire mouth, which included inspection of the
teeth, oral mucosa and periodontal tissues. All participants had normal oral mucosa and were free of unrestored
cavity lesions. In most sites, the periodontal tissues showed no clinical signs of inflammation, such as redness,
swelling or bleeding on catheterization and were considered free of gingivitis or periodontitis

Bacterial cultures were performed in the dental plaque and pharynx with sterile cotton swabs and
nasopharyngeal culture with flexible calcium alginate swab (Calgiswab™R). All samples were included in Stuart
transport medium and sent immediately to the laboratory, to be cultured and identify any bacterial development,
according to the colonial morphology, microscopic and biochemical characteristics. 13-

Saliva pH was measured by indicator strips (Universalindikator MERCKMR), placing these between the
anterior dorsum of the tongue for a few seconds, the result was interpreted as normal (pH 7) or altered (pH other
than 7)

The results are expressed with simple frequencies and proportions. To compare the prevalence of
colonization for respiratory pathogens, odontological abnormalities and the saliva pH of both groups, the Chi-
squared test was used to calculate the odds ratios and confidence intervals, it was considered statistically significant
if p was <0.5

Results

Two groups of 25 people were included in the study, according to the inclusion criteria forming a group of
Hospitalized patients (Group I) and Non-hospitalized population (Group II). Table 1 shows the demographic
characteristics of the study population.

In the oral examination, it was observed that the presence of exposed cavities, tartar and abscess was
equally present in both groups (table 2).

The risk of periodontal disease was 5.5 times higher among hospitalized patients, the risk of halitosis was
2.2 times higher and the change in color of the mucosa was 5 times more in hospitalized individuals. The possibility
of altered salivary pH was 3.9 more among hospitalized individuals.

A total of 150 bacteriological cultures were processed, the results of the study population are summarized
in table 3. Bacterium identified and considered as pathogens were: Escherichia coli, Klebsiella pneumoniae,
Moraxella catarrhalis, Staphylococcus aureus, Estafilococo coagulasa negativa, Streptococcus pneumoniae y
Streptococcus pyogenes, they were isolated in both groups, but the possibility of having a pathogen in the dental
plaque was 11 times higher in hospitalized individuals, there were no significant differences in the frequency of
colonization for respiratory pathogens detected by nasopharyngeal and pharyngeal cultures.
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Discussion

The composition of microbial communities in the human body varies among individuals. The knowledge
about the different individual interrelations in the microbial flora of the human mouth and the uniqueness thereof
compared to other microbial communities in our body is still quite scarce. The presence of potential pathogens'®
may be present in small amounts in dental plaque and yet this situation may be compatible with health.

A significant ecological pressure will be necessary for such pathogens and other members of the resident
microbial flora to reach the levels necessary for the disease to be produced.

Other groups have reported the presence of respiratory pathogens from one or two sites within the mouth.?

In our country there are no published studies on the prevalence of respiratory pathogens in the mouth. It is
however recognized that the pathologies most frequently associated with periodontal disease are: bacterial
pneumonia, bronchitis, chronic obstructive pulmonary disease (COPD) and lung abscesses?. Based on studies
reported in literature it appears that oral colonization of respiratory pathogens which are associated with nosocomial
pneumonia and contribute to lung infections.

Our data suggests that the frequency of tartar and abscesses occur almost twice as frequently in group I, but
nevertheless there are no statistically significant differences probably due to the sample size.

Disease periodontal, halitosis and the change in color of the mucosa were more frequent and statistically
significant in hospitalized individuals probably due to poor hygiene during hospitalization.

As for the results of the pharynx and nasopharyngeal cultures of hospitalized patients it was observed that
the difference in both groups was not statistically significant, as for the pharynx culture apparently there was the
presence of pathogen agents in greater proportion in group |1, but this difference was not statistically significant.

It is worth mentioning that the results of dental plaque were 11.2 times greater risk in hospitalized patients
than in non-hospitalized (table 3); furthermore this difference in the risk of finding a pathogen agent in dental plaque
of hospitalized patients makes them highly susceptible to autoinfections, source of transmission and generally
represent a risk for nosocomial infections. A limitation of our analysis is that we did not carry out an adjustment of
the colonization of dental plague due to confounding factors, such as the pH of saliva and oral alterations, so
therefore we may not discern if something as easy as dental hygiene in hospitals may prevent nosocomial infections
or if these infections are prompted by additional factors.

There is good evidence of the relationship between stress and susceptibility to infectious diseases. The most
common route of acquisition of infectious agents is through the adhesion and subsequent colonization of the
mucous.?

Mucous secretory proteins, such as saliva, play a key role in the acquisition and regulation of oral microbial
flora, in which among other factors, pH has an influence.?32*

We consider that in hospitalized patients (group 1) most likely the mucosa is altered based on the
measurement of pH and alteration of the bacterial flora. Thus, some microorganisms take advantage of this
imbalance to adhere to the mucosa, as a first step in colonization and infection.

Based on the pH measurement, we consider that hospitalized patients have an altered oral mucosa, which
makes the entrance of pathogenic bacteria that can cause nosocomial pneumonia easier.

Previously stress was considered as a cause of specific changes in the composition of the saliva®®, so far
little is known about how, or even if, stress affects the processes involved in colonization as a first step in the
infection.

However it is well known that the salivary secretion of these proteins is under strong autonomic control?
and the composition of saliva is modulated by psychosocial stress, such as inpatient stay or the presence of any
disease or condition, 222728 thus providing a potential link between susceptibility to infectious diseases, through
saliva pH, then the change in oral microbial flora and the absence of oral hygiene as happens in the hospitalized
population.

Dental plaque is a typical example of biofilm, involved in the etiology of periodontal disease and
cariogenesis associated with chronic inflammation, and local production of cytokines. The genetic and phenotypic
versatility of biofilm cells represent a challenge for the discovery of new methods of treatment and prevention of
biofilm associated infections.?®

Daily oral hygiene is a part of the care of all hospitalized patients; doing so in a consistent manner in
hospitals may actually decrease the risk of colonization by respiratory pathogens and of acquiring nosocomial
pneumonia. Thus, future studies are needed to define whether daily oral hygiene in hospitalized patients would
reduce the risk of nosocomial pneumonia.
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The role of the odontology professional is to monitor patients and offer them the best recommendations for
preserving oral health throughout their lives. With this in mind, chemical control should be indicated as part of daily
oral hygiene, along with mechanical procedures for all individuals with supragingival and/or subgingival biofilm,
taking into consideration their age, physical and/or psychological limitations, allergies, and other factors.

References

1.

Marcotte H, Lavoie MC. Oral Microbial Ecology and the Role of Salivary Immunoglobulin A.
Microbiology and Molecular Reviews 1998;62 (1):71-109.

2. Cury JA, Rebelo MAB, Del Bel Cury AA, Derbyshire MTC Tabchoury CPM. Biochemical
Composition and Pathogencity of Plaque Formed in the Presence of Sucrose or Glucose. Caries
Reasearch.2000; 34:486-491.

3. Marsh PD. Microbial Ecology of Dental Plaque and its Significance in Health and Disease. Adv Dent
Res. 1994;8(2):263.71.

4. Tanner A, Malden MFJ, Macuch PJ et al. Microbiota of Health, Gingivitis and Initial Peridontitits. J
Clin Periodontal. 1998; 25:28.

5. Didilescu AC, Skaug N, Marica C, Didilescu C. Respiratory Pathogens in Dental Plaque of
Hospitalized Patients with Chronic Lung Diseases. Clin Oral Investig. 2005; 9(3):141-147.

6. EI-Solh Ali, Pietranoti Celestino, Bhat Abid, Okada Mifue, Zambon Joseph, Aquilina Alan, Berbary.
Colonization of Dental Plaques, A Reservoir of Respiratory Pathogenes for Hospital. Acquired
Pneumoniae in Institutionalized Elders. CHEST. 2004; 126; 5:1575-1582.

7. Hojo K, Nagaoka S, Ohshima T, Maeda NJ. Bacterial Interactions in Dental Biofilm Development
Dent Res. 2009; 88(11):982-90.

8. DeRiso AJ, Ladowski JS, Dillon TA, Justice JW, Peterson AC. Chlorhexidine Gluconate 0.12% Oral
Rinse Reduces the Incidence of Total Nosocomial Respiratory Infection and Nonprophylactic Systemic
Antibiotic Use in Patients Undergoing Heart Surgery. Chest. 1996; 109(6):1556-61.

9. Fourrier F, Cau-Pottier E, Boutigny H, Roussel-Delvallez M, Jourdain M, Chopin C. Effects of Dental
Plaque Antiseptic Decontamination on Bacterial Colonization and Nosocomial Infections in Critically
ill Patients. Intensive Care Med. 2000; 26(9):1239-47.

10. Mori H, Hirasawa H, Oda S, Shiga H, Matsuda K, Nakamura M. Oral Care Reduces Incidence of
Ventilator-Associated Pneumonia in ICU Populations. Intensive Care Med. 2006; 32(2):230-6.

11. Scannapieco FA. Penumonia in Non-Ambulatory Patients: The Role of Oral Bacteria and Oral
Hygiene. J Am Dent Assoc.2006; 137 suppl: 21S-25S.

12. Chastre J, Fagon JY.Am. Ventilator-associated pneumonia. J Respir Crit Care Med. 2002; 165 (7):
867-903.

13. Giono, S. Capitulo 2. Flora normal de piel y mucosas. Manual para el diplomado en biomedicina
molecular. “online”.CICATA-IPN. 2000.

14. Sosa lIglesias EG, Giono CS, Escobar GA. Manual de procedimientos para el aislamiento e
identificacion de Haemophilus influenzae. Publicacion técnica No.19 del INDRE. México. 1992.

15. Verduim VM, Hol C, Fleer A, Dijk HV & Belkum AV. Moraxella catarrhalis: From Emerging to
Established Pathogen. Clin Microbiol Rev. 2002 ;15:125-144.

16. Ruoff KL, Whiley RA, Beighton D. Streptococcus. p 405-421 In Murray PR, Baron EJ, Jorgensen JH,
Pfaller MA, Yolken RH. (ed). Manual of Clinical Microbiology. 8th sd. American Society for
Microbiology, Washington, D.C. 2003.

17. Bannerman Tammy. Staphylococcus, Micrococcus and other Catalase-positive Cocci that Grow
Aerobically. En Murray P.R. Manual of Clinical Microbiology 8° ed, American Society for
Microbiology, Washington, D.C. 2003.p.:384-405

18. Farmer I11JJ. Enterobacteriaceae: Introduction and Identification. En Murray P.R. Manual of Clinical
Microbiology 8° ed, American Society for Microbiology, Washington, D.C.2003. p:636-653.

19. Philip D Marsh Dental Plaque as a Biofilm and a Microbial Community — Implications for Health and
Disease. BMC Oral Health. 2006; 6(Suppl 1): S14.

20. Victoria Ewan, John D. Perry, Tracey Mawson, Giles McCracken, A. Nicholas Brown, Julia Newton,
and Angus Walls.Detecting Potential Respiratory Pathogens in the Mouths of Older People in Hospital.
Age Ageing. 2010. 39(1): 122-125.

© Indian Journal of Medical Research and Pharmaceutical Sciences http://www.ijmprs.com/

[10-17]


http://www.ijmprs.com/
http://www.ncbi.nlm.nih.gov/pubmed?term=Hojo%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19828884
http://www.ncbi.nlm.nih.gov/pubmed?term=Nagaoka%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19828884
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohshima%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19828884
http://www.ncbi.nlm.nih.gov/pubmed?term=Maeda%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19828884
http://www.ncbi.nlm.nih.gov/pubmed?term=Maeda%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19828884
http://www.ncbi.nlm.nih.gov/pubmed/19828884
http://www.ncbi.nlm.nih.gov/pubmed/11934711?ordinalpos=11&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/?term=Marsh%20PD%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ewan%20V%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Perry%20JD%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mawson%20T%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=McCracken%20G%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20AN%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Newton%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Walls%20A%5Bauth%5D

Open Access Journal

Indian Journal of Medical Research and Pharmaceutical Sciences
July 2014; 1(2) ISSN: 2349 — 5340

21.

22,

23.

24,

25.

26.

27.

28.

29.

Sigmar de Mello Rode, Xiomara Gimenez, Victoria Criado Montoya, Mariel Gémez, Silvia Lopez de
Blanc, Marco Medina, Elmer Salinas, Janeth Pedroza, Rosi Maria Zaldivar-Chiapa, Claudio Mendes
Pannuti, José Roberto Cortelli, Rui Vicente Oppermann. Daily Biofilm Control and Oral Health:
Consensus on the Epidemiological Challenge — Latin American Advisory Panel. Braz. oral
res.2012.26(1)133-43.

Gibbons RJ. Bacterial Adhesion to Oral Tissues: a Model for Infectious Diseases. J Dent Res.1989;
68:750-60.

Marsh PD. Are Dental Diseases Examples of Ecological Catastrophes? SGM Special Lecture.
Microbiology. 2003; 149:279-94.

Bosch JA, de Geus EJC, Ligtenberg AJM, Nazmi K, Veerman ECI, Hoogstraten J, Nieuw Amerongen
AV. Salivary MUC5B-mediated adherente (ex vivo) of Helicobacter pylori During Acute Stress.
Psychosom Med.2000;62:40 9.

Bosch JA, de Geus EJC, Kelder A, Veerman ECI, Hoogstraten J. Nieuw Amerongen AV. Differential
Effects of Active Versus Passive Coping on Secretory Immunity. Psychophysiology. 2001;38:836—
846.

Bosch JA, Ring C, Veerman ECI, de Geus EJC, Nieuw Amerongen AV. Stress and Secretory
Immunity. Int Rev Neurobiol.2002; 52:213-253.

Bosch JA, de Geus EJC, Veerman ECI, Hoogstraten J, Nieuw Amerongen AV. Innate Secretory
Immunity in Response to Laboratory Stressors that Evoke Distinct Patterns of Cardiac Autonomic
Activity. Psychosom Med. 2003; 65:245-58.

Bosch Jos A., Marjolein Turkenburg, BS, Kamran Nazml, BS, EnnoC. I. Veerman, Eco J. C. De Geus,
and Arie VNieuw Ameronge. Stress as a Determinant of Saliva-Mediated Adherence and Coadherence
of Oral and Nonoral Microorganisms. Psychosomatic Medicine . 2003; 65:604-612.

Lazar V.. Quorum Sensing in Biofilms--How to Destroy the Bacterial Citadels or their
Cohesion/Power? Anaerobe. 2011; 17(6):280-5.

© Indian Journal of Medical Research and Pharmaceutical Sciences http://www.ijmprs.com/

[10-17]


http://www.ijmprs.com/
http://www.ncbi.nlm.nih.gov/pubmed?term=Lazar%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21497662
http://www.ncbi.nlm.nih.gov/pubmed/21497662

Open Access Journal

Indian Journal of Medical Research and Pharmaceutical Sciences

July 2014; 1(2)

ISSN: 2349 — 5340

Table 1.- Demographic characteristics of the population included in the study, from clinical healthy population and

hospitalized patients in a Hospital of Mexico City.

Non-
Hospitalized Hospitalized
GROUP | GROUP I
N=25 N=25
Demographics Percentage Percentage
Female 44 52
Genre Male 56 48
Health employee 0 88
General employee 28 4
Housewife 36 4
Occupation
Laborer 16 0
Unemployed 12 4
No data 8 0
Elementary School 12 4
Middle School 40 24
Technical School 8 28
Education High School 12 4
Level Bachelor’s degree 12 36
Postgraduate 0 4
Other 0 0
No data 16 0
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Table 2.- Data obtained from the odontological examination performed to both study groups, as well as the statistical analysis
of the related variables. From clinical healthy population and hospitalized patients in a Hospital of Mexico City.

Hospitalized | Non-Hospitalized
Group | Group 11
N=25 N=25
Percentage Percentage Risk IC 95% Chi-Square | p<0.05
Present 68 28
Periodontal disease
Absent 32 72 5.4640 |1.6270 |18.3570 |8.0128 0.0046
With cavity 40 40
Exposed cavity Without
] 60 60 1.0000 [0.3225 [3.1006 |0.0000 1.0000
cavity
With tartar 28 16
Tartar Without
72 84 2.0417 |0.5134 [8.1186 |1.0490 0.3057
tartar
With
8 4
abscesses
Abscess
Without - % 2.0870 |0.1769 |24.6149 |0.3546 0.5515
abscesses
With
o 16 0
halitosis
Halitosis
Without 2.1905 |1.5981 [3.0024 |4.3478 0.0371
o 84 100
halitosis
With
68 28
Change in color of the Changes
mucosa Without - ) 5.4643 |1.6266 |18.3565 |8.0128 0.0046
Changes
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Table 3.- Results of bacteriological culture of dental plaque, pharynx and nasopharynx performed on clinical healthy
population and hospitalized patients in a Hospital of Mexico City.

Non-
Bacterial isolation Hospitalized Group | hospitalized Group Il
Dental plaque | Pharhyngeal Nasopharyngeal Dental plaque Pharhyngeal Nasopharyngeal
culture culture cultures Total culture culture cultures Total
Normal microbial flora 8 8 6 22 21 6 5 32
Escherichia coli 1 0 0 1 0 0 0 0
Klebsiella pneumonia 0 0 2 2 0 0 1 1
Moraxella catahrralis 5 6 1 12 2 7 0 9
Staohylococcus aureus 3 4 3 10 1 4 8 13
Streptococcus pneumoniae 0 0 0 0 0 2 1 3
Staphylococcus negative coagulase 3 3 13 19 1 6 8 15
Escherichia coli + Staphylococcus aureus 1 0 0 1 0 0 0 0
Haemophilus influenzae + Klebsiella
[pneumoniae 1 0 0 1 0 0 0 0
Klebsiella pneumoniae +Escherichia coli 0 1 0 1 0 0 0 0
Moraxella catahrralis + Escherichia coli 0 1 0 1 0 0 0 0
Moraxella catahrralis + Staphylococcus
aureus 1 1 0 2 0 0 0 0
Moraxella catahrralis + Staphylococcus
negative coagulase 2 1 0 3 0 0 0 0
Streptococcus pyogenes + Staphylococcus
negative coagulase 0 0 0 0 0 0 2 2
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