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ABSTRACT
This article describes the clinical case of a patient, as well as the associated literature data, confirm-
ing the directmutual influence of lesions in the oral cavity and bronchocardiac complex pathology.
Special attention has been paid to the side effects of the main drugs prescribed in the basic ther-
apy of chronic obstructive pulmonary disease combined with coronary heart disease. It is noted
that drug-induced pathomorphosis can cause the development of periodontal lesions. Insufficient
knowledge of these issues and the practical need for corrective measures to be taken by dentists
with this category of patients indicates the relevance of research in this direction.
Key words: chronic obstructive pulmonary disease, coronary heart disease, gum epithelium,
periodontal

INTRODUCTION
The diagnosis and treatment of pathological changes
in the oral cavity related to somatic diseases is an
important aspect of the successful work of dentists
around the world. Most diseases of the internal or-
gans provoke changes in the oral cavity, exerting both
direct and indirect effects on the pathways involved
in the lesion’s pathogenesis. It was found that peri-
odontal disease can accompany somatic pathology in
20 — 25% of cases. Type 2 diabetic individuals with
severe periodontal disease were identified to have 3.2
times the risk of mortality due to ischemic heart dis-
ease compared to individuals with no or mild peri-
odontal disease1,2.
One of themost common somatic diseases that causes
various dental lesions is chronic obstructive pul-
monary disease (COPD). This is associated with a
high prevalence and anatomical/functional unity with
the oral cavity organs. According to the data of Shen et
al., it has been shown that patients with COPD are at
a higher risk of developing periodontal diseases than
the general population. In addition, patients who re-
ceive corticosteroid treatment are at a higher risk of
developing periodontal diseases3,4. Large-scale epi-
demiological studies have shown there to be a close
interconnection between COPD and coronary heart
disease (CHD). This is associated with the common
links in pathogenesis5.
In patients who suffer from COPD combined with
CHD, in addition to systemic inflammation, there are

changes in the linear and volumetric blood flows as
well as the violation of the regional hemodynamics of
the periodontium6. According to the data of Usher
AK and Stockley RA, patients with severe chronic pe-
riodontitis have an increased risk of developing car-
diovascular disease, in part due to the effect of the
systemic cytokines and also due to the bacterial prod-
ucts’ impact on the vascular endothelial cells, result-
ing in the development and progression of vascular
plaques7. Moreover, with unsatisfactory oral hygiene,
the associated microorganisms and their genes enter
the bloodstream and can be found in atherosclerotic
plaques, causing cross-immune reactions8,9.
Bronchodilators (β2-agonists of short and long ac-
tion), anticholinergic drugs, and inhaled corticos-
teroids (ICS) are used as the main drugs to treat
COPD10. However, with the frequent inhalation ad-
ministration using metered-dose aerosol inhalers or
in cases of violating the recommended technique of
their use, as a rule, only about 10 — 20% of the drug
reaches the target, while 80— 90% is deposited in the
oral cavity, causing various dysfunctions in the im-
mune defense systems11.
Herein is a case history of a 38-year-old patient who
was referred for an in-depth dental examination by a
cardiopulmonologist due to complaints. The clinical
diagnosis included the following: chronic obstructive
pulmonary disease, chronic cor pulmonale, stage 2
pulmonary hypertension, hypertension stage II, 3 de-
grees, and heart failure stage II A with preserved left
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ventricular ejection fraction.
Fluticasone, salmeterol, berodual, amlodipine, car-
diomagnil, lisinopril, and atorvastatin had been taken
as the basic therapy by the patient for a long time.
During the dental examination, the patient com-
plained of a constant drymouth, distorted taste sensa-
tions, a burning tongue, painful teeth sensitivity, and
bleeding of the gums when eating. The patient asso-
ciated all of the complaints with the long-term intake
of a large number of medications.

METHODS
This study was conducted in accordance with the
amended Declaration of Helsinki. The Institutional
Review Board of Government Institution ‘L.T.Malaya
Therapy National Institute of the National Academy
of Medical Sciences of Ukraine’ approved the study,
and the participant provided written informed con-
sent.
A dental examination was carried out including the
registration of complaints and data from the patient’s
life and illness history. Unstimulated oral fluid was
collected in the morning on an empty stomach in
graduated tubes for 10 – 20 minutes. To assure data
homogeneity, the patient was warned about the pro-
hibition to perform hygienic procedures in the oral
cavity, to chew gum, and/or to smoke before the ma-
nipulation. The rate of salivation (reference values:
0.3 – 0.6ml/min), the oral fluid viscosity (norm value:
in the range of 1.8 – 4.1 relative units), and the pH
value of the mixed saliva (norm value: in the range
of 6.8 – 7.2) were calculated. The immunological re-
activity of oral tissues was studied by the level of se-
cretory Immunoglobulin A (sIgA) in the mixed saliva
using an enzyme immunoassay with a set of reagents
(«Сeкpeтopный lgA-ИΦA» («XEMA», Russia).
Cytological and immunocytochemical studies were
carried out on the scrapings from the gum ep-
ithelium. To assess the cellular composition (neu-
trophils, monocytes, and lymphocytes), the prepa-
rations were stained with hematoxylin-eosin (H&E),
photographed, and selected for analysis in sets of 20
images of cells with clear boundaries. To obtain pho-
tographs of the cells, a digital video cameraCAM2800
(lens x40, eyepiece x10) was used. For the histological
examination, biopsy material obtained from the area
of the gingival papilla was used. The sections (5-µm
thick) were stained with H&E.

RESULTS
Upon admission, the general condition of the patient
was of moderate severity. Consciousness was clear
and their position was active. The skin and visible

mucous membranes were clean. There was an ex-
pansion of the cervical veins. The peripheral lymph
nodes were not enlarged, and there was an increase
in anteroposterior chest size (barrel chest). In the
lungs, the percussion pulmonary sound was auscul-
tatory with weakened wheezing (dry scattered wheez-
ing; NPV 20 beats per minute). The borders of rela-
tive cardiac dullness were right (in IV m/s, according
to L. parasternalis dextra), upper (in III m/r, accord-
ing to L. parasternalis sinistra), and left (according to
L. clavicularis media in V m/r). There were muffled
heart sounds and a splitting of the 2nd heart sound
with an emphasis on the pulmonary artery. Addition-
ally, the murmur of the tricuspid valve was insuffi-
cient and rhythmic. Blood pressure was measured on
the left arm after 5 minutes of rest in a sitting position
(110/90 mmHg). Pulse was 94 beats per minute and
rhythmic. The abdomen was soft and painless on pal-
pation. Moreover, the liver did not protrude from the
edge of the costal arch, Pasternatsky’s symptom was
absent/negative on both sides, and the feet and legs
were pasty.
During the dental examination, the red border of the
lips were found to have no pathology. The mucous
membrane of the cheeks and lips had dental prints,
along with the teeth closing line, and this was ede-
matous. On the cheek, along with the teeth closing
line, the mucous membrane was of whitish opacity
and tightly adhered to the surface. Palpation of the
mucous membrane at the site of the lesion was pain-
less (Figure 1).
The tongue was moderately moist, edematous, and
covered with a whitish plaque on the back, which
could be easily removed from the surface. At the time
of examination, the gum was swollen and congestive
hyperemic, while the gingival papillae did not adhere
tightly to the teeth surface (Figure 2). Bad breath
was detected. Further probing was conducted: bleed-
ing (2.1 per Papillary Bleeding Index (PBI), papillary-
marginally-alveolar index (PMA) - 25.0%, complex
periodontal index (CPI) - 3.0 and the periodontal
pockets were 4.8 mm deep. Dental deposits were re-
vealed in large quantities in the form of supragingival
and subgingival deposits, and the Green-Vermilion
hygiene index was 2.6 (poor oral hygiene).
In areas 14, 13, 12, 11, 21, 22, 23 and 31, 32, 33, 34, 35,
41, 42, 43, 44 and 45, there was a limited second de-
gree recession of the gingiva. The x-ray examination
results showed the following: destruction of the corti-
cal plate, and the foci of the alveolar bone destruction
involved a violation of the alveolar ridge 1/3 – 1/2 of
the teeth root length. The diagnosis was chronic gen-
eralized periodontitis of moderate severity.
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Figure 1: Picture of the oral cavity of the patient with the diagnosis: chronic obstructive pulmonary disease,
chronic cor pulmonale, stage 2 pulmonary hypertension, hypertension stage II, 3 degrees. Heart failure stage IIA
with preserved left ventricular ejection fraction. Whitish opacity of the cheek mucous membrane in the teeth
closing line projection is observed. https://doi.org/10.6084/m9.figshare.16598972.v1

Figure2: Pictureof thegingivalmargin in the frontalpartof theoral cavityof thepatientwith thediagnosis:
chronic obstructive pulmonary disease, chronic cor pulmonale, stage 2 pulmonary hypertension, hypertension
stage II, 3 degrees. Heart failure stage II A with preserved left ventricular ejection fraction. https://doi.org/10.608
4/m9.figshare.16598984.v1
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Figure 3: Apical sections of acanthotic bundles with signs of layering violation. Cells of the basal layer with
hyperchromic nuclei. Some epithelial cells with the phenomena of hydropic dystrophy. Lack of the clear border
between the basal layer of the epithelium and the connective tissue base of gums. Stainingwith hematoxylin and
eosin. (X 400) https://doi.org/10.6084/m9.figshare.16598987.v1

Figure 4: Microphotogram for the cytogram of scraping from the gum surface. Accumulation of cells of the
surface and keratinizing layers with the small number of intermediate cells is determined. Papanicolaou smear x
400. https://doi.org/10.6084/m9.figshare.16599005.v1

The saliva was white, frothy, and viscous, and in insuf-
ficient quantity. The salivation rate was 0.26 ml/min,
the viscosity was 3.6 relative units, and the pH was
6.4. The secretory IgA level reached 71.663.During
the histological examination of the gums, attention
was drawn to the almost widespread thickening of the
stratified squamous epithelium and the phenomenon
of parakeratosis. The stratification of the layerswas vi-
olated; the epithelial cells met the phenomena of pro-
tein parenchymal dystrophy and the presence of the

dysplasia phenomenon was manifested by a violation
of the layer stratification, in addition to the increase in
the nuclear-cytoplasmic index, hyperchromic nuclei,
and the presence of single mitoses (Figure 3).
A detailed cytomorphometric study of the scrapings
from the gingival epithelium revealed that the num-
ber of parabasal cellswas 1%, intermediate—24%, su-
perficial — 33%, and keratinizing — 42% (Figure 4 ).
The immunocompetent cells were distributed as fol-
lows: leukocytes — 22%, neutrophils — 89%, mono-
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cytes — 5%, and lymphocytes — 6%.

DISCUSSION
Thepatient’s main dental complaint was persistent in-
tense dryness of the mouth. Besides this, the patient
complained of distorted taste sensations, a burning
tongue, painful sensitivity of the teeth, and bleeding
of the gums when eating.
It is known that saliva performs many functions, the
main of which is both protective (moisturizing the
oral cavity tissues, utilizing food debris and the ep-
ithelium, and forming a barrier against antibodies
and other active substances), and trophic (maintain-
ing constant hydration and aiding in the physiological
regeneration of the mucous membrane). However,
the oral fluid performance of these functions depends
on its biophysical properties12.
Sialometry showed that the reduced salivation rate
changed the oral fluid’s rheological properties, in-
creased its viscosity, and impaired its cleansing abil-
ity. It can be presumed that a significant factor in the
development of xerostomia is drug pathomorphosis
caused by drug polypharmacy, consisting of the si-
multaneous use of a large number of drugs with xe-
rogenic properties. For example, β -2-agonists act on
the inhibition of saliva secretion by affecting the β -2
receptors of the saliva glands13. Asthmatic patients
treated with β -2-adrenoceptor agonists have an in-
creased caries susceptibility due to an impaired saliva
secretion caused by the use of beta-adrenergic ago-
nists13.
On the other hand, β -blockers and ACE inhibitors
contribute to the reduction in renin–angiotensin– al-
dosterone system (RAAS) activity. They ensure the
decrease in pressure in the blood vessels, in addition
to vasodilation, and decreasing the volume of regional
blood flow, including in the parenchyma of the sali-
vary glands. This can lead to the indicated effects14.
It was found that the patients under beta-blocker ther-
apy presented with a reduced non-stimulated salivary
flow compared to the controls without influencing the
sense of taste or masticatory performance14.
Our study observed an increase in sIgA levels. This
is not consistent with the data of Fukushima et al.
(2005), whose study states that inhaled corticosteroids
can potentially decrease the total salivary IgA15.
However, an increase in this indicatormay be the con-
sequence of unsatisfactory oral hygiene and the sig-
nificant antigenic irritation of the tissues by microor-
ganisms, indicating the activation of the humoral link
of pathogenesis. The aimof eliminating foreign agents
can normalize impaired homeostasis16,17. The reason
for the increased sIgA level may be poor oral hygiene

and the significant antigenic irritation of tissues by
microorganisms. We considered increasing the level
of slgA as the compensatory response of the saliva for
the restoration of the deficiency of immunoglobulins
belonging to other classes. Moreover, we considered
the factors of non-specific defense (lysozymes), aswell
as the direct manifestations of non-specific inflam-
mation that accompany COPD. The patient showed
an increase in the number of surface and keratinizing
cells of the epithelium, that is, those in the final stages
of their differentiation.
A particular feature of healthy oral mucosa is the con-
stant regeneration of epithelium. Epithelial cells are
at different stages of their morphofunctional devel-
opment and gradually move from poorly differenti-
ated to highly specialized cells. As they mature, they
shift to the surface layers, undergoing desquamation.
This fact is confirmed by the work of Benazir et al.
(2020). This showed that the prolonged use of in-
halational drugs in patients diagnosed with asthma is
associated with changes in the oral epithelial cells18.
However, in periodontium pathological conditions, a
violation occurs in the stages of differentiation, lead-
ing to pathological exfoliation. An increase in the
desquamation process is observed and this changes
the relationship between the different types of epithe-
lial cell. Thus, the functional status of the cells de-
pends on their degree of maturity.

CONCLUSIONS
Upon summarizing the findings of this clinical case,
we postulate that the development and progression of
changes in the oral cavity may be associated with both
COPD and CHD, especially against the background
of long-term medication intake. The nature of the
relationship of such lesions is multifaceted. On the
one hand, the occurrence, intensity, and course of the
changes in the oral cavity depend on the severity of the
somatic pathology. On the other hand, the pathology
of the oral cavity negatively affects the severity and
course of the diseases of the internal organs.
Understanding and studying the possible relationship
between lesions in the oral cavity and systemic pathol-
ogy, especially due to the prolonged or constant use
of basic therapy drugs, is of high importance, both on
the part of the patient and that of the dentist internist.

CONSENT
Written informed consent was obtained from the pa-
tient for publication of this Case Report and any ac-
companying images. A copy of the written consent
is available for review by the Editor-in-Chief of this
journal.
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COPD: chronic obstructive pulmonary disease
СHD: coronary heart disease
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