Romanian Journal of Medical and Dental Education

Vol. 12, No. 5, September-October 2023

THE IMPACT OF SYSTEMIC CORTICOSTEROID THERAPY ON
ORAL HEALTH: COMPLICATIONS AND MANAGEMENT
STRATEGIES

Mihaela Paula Toader!f, Oana Mihaela Condurache Hritcu'”, Cristina Popa!f, Ana
Maria Sciucal®, Bianca Andreea Onofreil, Victor Vlad Costan?f, Stefan Vasile Toader?

1 Discipline of Oral Medicine, Oral Dermatology, Faculty of Dental Medicine, “Grigore T. Popa” University of
Medicine and Pharmacy, 16 Universitatii Str., 700115 lasi, Romania;

2 Discipline of Oral and Maxillofacial Surgery, “Grigore T. Popa” University of Medicine and Pharmacy, 700115
lasi, Romania;

8 Discipline of Physiopathology, Faculty of Dental Medicine, “Grigore T. Popa” University of Medicine and
Pharmacy, 16 Universitatii Str., 700115 lasi, Romania;

Corresponding authors;
e-mail: oana.condurache@yahoo.com
e-mail: afilioreanu@yahoo.com

T These authors have equal contribution to this paper as the first author

ABSTRACT

Corticosteroids, including glucocorticoids, mineralocorticoids, and androgenic hormones, are hormonal
mediators produced by the adrenal glands and are widely used in the treatment of various conditions, including
dental diseases.

While systemic corticosteroid therapy offers significant therapeutic benefits, it is crucial to understand the
potential adverse effects on oral health. This paper aims to highlight the impact of systemic corticosteroid therapy
on oral health, focusing particularly on the associated complications and management strategies.

The paper emphasizes specific complications that may occur in the oral cavity as a result of corticosteroid use,
the most important being an increased susceptibility to oral infections such as candidiasis and impaired bone
metabolism, with a significant reduction in the mineral density of the mandibular bone (BMD), as well as delayed
wound healing, the occurrence of oral ulcers, and changes in the oral microbiome.

Furthermore, the importance of rigorous oral care and regular dental monitoring for patients undergoing
systemic corticosteroid therapy is underlined. The role of oral health specialists in the early detection and efficient
management of oral complications, as well as patient education regarding proper oral hygiene practices and
possible side effects, is of crucial importance.

In conclusion, it is essential for healthcare providers to be vigilant regarding the potential oral health
complications associated with systemic corticosteroid therapy, and early detection, prevention, and the
implementation of appropriate management strategies are fundamental for optimizing oral health outcomes in
patients undergoing corticosteroid treatment.
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INTRODUCTION was tempered by the discovery of toxic
Systemic corticosteroid therapy is an effects and adverse events associated with
established medical practice used for several long-term use of these medications. [1,2]

decades in the treatment of a variety of Glucocorticoids, a significant class of drugs,
conditions. Despite the initial introduction of are widely prescribed to treat a diverse range
exogenous corticosteroids as a therapeutic of medical conditions, primarily used as
option in the 1950s, the initial enthusiasm replacement therapy in patients with adrenal
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gland  insufficiency but also as
immunosuppressive and anti-inflammatory
therapy. In dentistry, corticosteroids are
mainly used to reduce postoperative
swelling and manage oral inflammatory
conditions such as lichen planus, pemphigus,
pemphigoid, erythema multiforme, recurrent
aphthous stomatitis, and allergic reactions.
Their use has also been reported in cases of

trismus, mucous cysts, postoperative
neuralgia, temporomandibular joint
disorders, and Bell's palsy. Because of

their anti-inflammatory and antiallergic
properties, they are also used in conjunction
with broad-spectrum antibiotics as dental
pulp capping agents.[3]

Systemic corticosteroid therapy may be
beneficial in treating conditions but also
poses significant risks, especially when
administered in high doses over extended
periods. Among the known adverse effects
associated with systemic corticosteroids are
osteoporosis,  cardiovascular  diseases,
disruption of immune response and wound
healing process, alterations in glucose and
lipid metabolism, and mental disorders.
These complications can significantly
impact patients' quality of life and involve
substantial costs for their management.[4]

In light of these aspects, it is
important that patients treated with long-
term  corticosteroids  receive  careful
monitoring and regular dental care to
identify and manage potential dental issues
and assess the risk of osteoporosis.
Additionally, further studies are needed to
investigate in detail the relationship between
long-term corticosteroid use and tooth loss,
periodontal status, and jawbone mineral
density. By utilizing imaging techniques
such as conventional radiographs, DEXA,
HR-QCT, and TBS, we can gain more
precise and detailed information to
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contribute to a full understanding of the
interaction between dental health and the
mineral status of the jaws in patients
receiving long-term corticosteroid
therapy.[5]

MATHERIALS AND METHODS

This review utilized a systematic search of
electronic databases including PubMed,
MEDLINE, and EMBASE for studies
related to the effects of systemic
corticosteroid therapy on oral health.The
search strategy included a combination of
key terms such as "'systemic corticosteroids,"
"oral health complications,” "corticosteroid-
induced  osteoporosis,”  "candidiasis,"
"wound healing," and "dental monitoring."

Criteria for inclusion required that the
studies provide clear outcomes on oral health
following systemic corticosteroid therapy.
We excluded articles focusing on non-
systemic corticosteroids and those not
addressing oral health outcomes.

RESULTS

The adrenal gland cortex has a dual role in
hormone synthesis, being responsible for
both the production of sex hormones
(androgens) and the synthesis of
corticosteroid hormones. Corticosteroids are
divided into two main categories:
mineralocorticoids, represented by
aldosterone, and glucocorticoids,
represented by cortisol. The normal amount
of cortisol produced daily by the adrenal
gland is around 24-30 mg, but in situations
of extreme stress, this production can reach
up to 300 mg. Cortisol secretion is
influenced by the circadian rhythm, stress
response, and negative  feedback
mechanisms within the system formed by the
adrenal glands, pituitary gland, and
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hypothalamus. Glucocorticoids have a
"permissive” role that affects a wide range of
physiological processes.[6]

Administering corticosteroids (Cs) in
supraphysiological  doses (<30 mg
equivalent of cortisol) for more than two
weeks can suppress the hypothalamic-
pituitary-adrenal (HPA) axis. In patients
with  HPA suppression, intense stress
situations or abrupt cessation of Cs treatment
can lead to an adrenal crisis, a life-
threatening state caused by the absence of
the endogenous cortisol necessary to
maintain homeostasis. Long-term use of Cs
can cause secondary adrenal insufficiency or
numerous adverse effects, resulting from an
exaggeration of the physiological effects of
these hormones.[7]

Adverse effects include immune
suppression, high blood pressure, increased
fat deposits (manifested in a round face
appearance), Cushing's syndrome, growth
inhibition, increased intraocular pressure,
cataracts, hyperglycemia, osteoporosis,
avascular 0steonecrosis, myopathy
(manifested through muscle weakness and
atrophy), gastric ulcer, and metabolic
disorders affecting water and electrolyte
balance, leading to edema. Central nervous
system side effects include psychosis,
euphoria, insomnia, and agitation.

Additionally, Cs use can predispose to
infections, acne, hirsutism, weight gain,
impaired wound healing, thinning of the
skin, and amenorrhea. Along with systemic
manifestations, oral changes can also occur,
such as oropharyngeal candidiasis,
periodontitis, and changes in the trabecular
structure of the jaws.[8,9]

Patients receiving corticosteroid (Cs)
treatment must be monitored for secondary
Candida infections. Corticosteroids can
disrupt the normal balance of the microbial
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flora in the body, including the oral cavity,
which may promote the excessive growth of
Candida fungi. Candida is a genus of fungi
commonly found in the oral flora of healthy
individuals but can become pathogenic
under certain circumstances. Systemic
corticosteroids can compromise the body's
immunity, including the local immune
response in the oral cavity, allowing for
excessive growth and multiplication of
Candida. This overgrowth may lead to the
development of an infection, clinically
manifesting as white or red lesions on the
oral mucosa, often accompanied by a
burning sensation, pain, and discomfort.[10]

Corticosteroids can also affect the
integrity and function of the oral mucosa,
reducing its ability to defend against
infections.  This can facilitate the
colonization and multiplication of Candida,
and in the absence of an adequate immune
response, the infection may spread and affect
other areas of the oral cavity, such as the

tongue, palate, or gingival mucosa.
Therefore, it's important that patients
receiving corticosteroids be regularly

monitored for early detection of signs and
symptoms of Candida infection and initiate
appropriate  treatment in a timely
manner.[11]

Reports have been made indicating that
women with osteoporosis may present
significant loss of periodontal attachment,
without significant differences concerning
gingival bleeding. A study conducted by
Ronderos et al. highlighted an association
between the clinical level of periodontal
attachment and reduced bone mineral
density at the femur level.[12]

These findings support the hypothesis
there is a connection between
health and bone health,

that
periodontal
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suggesting that osteoporosis may have an
impact on oral health.[13]

Corticosteroids (Cs) have effects on
electrolyte and water balance, influencing
the reabsorption of sodium and the excretion
of potassium, calcium, and hydrogen ions.
Prolonged administration of corticosteroids
can lead to electrolyte imbalances, such as
hypernatremia, hypokalemia, hypocalcemia,
and alkalosis. Additionally, long-term use of
Cs reduces calcium absorption and increases
calcium loss from bones, thereby increasing
the risk of fractures. Corticosteroid-induced
bone loss is biphasic, with an initial rapid
phase of approximately 10-15% in the first
few months and a subsequent slower phase
of about 2-5% per year. This bone loss is
influenced by both the dose of
corticosteroids and the duration of
treatment, and affects the trabecular bone
more quickly than cortical bone. Daily doses
of prednisone >7.5 mg cause significant loss
of bone mass and a doubling of fracture risk
if administered for >6 months.[14,15]

Even smaller doses of corticosteroids,
such as those used in inhaled steroids, can be
associated with bone loss. There are reports
of cases where patients using long-term
inhaled  corticosteroid  sprays  have
developed perforations of the nasal septum.
These findings underline the need for careful
monitoring of patients using inhaled
corticosteroids and evaluating the risks and
benefits of long-term therapy.

Tooth loss is influenced by several
factors, including the mineral density of the
maxillary and mandibular bones, which
contributes to the stability of teeth in the
dental alveolus. A decrease in bone mineral
density can lead to the resorption of the
alveolar bone, which may affect tooth
support. Specifically, a decrease in mineral
density in the jaws may be a risk factor for
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tooth loss, as they are constantly subjected to
masticatory forces. Studies have shown that
people with higher bone density are less
likely to lose teeth compared to those with
lower bone density.[16]

There are studies indicating a correlation
between reduced bone density and a reduced
number of teeth in patients. Moreover, it is
noted that the decrease in bone mineral
content in patients with nephrosis treated
with corticosteroids may vary depending on
the area analyzed, such as the mandible,
forearm, and lumbar spine.[17]

Bone mineral density (BMD, g/cm”2)
IS an essential factor in determining bone
strength, but there is an overlap between the
BMD values of populations with and without
fractures. Approximately half of fractures
occur in patients with BMD below the
osteoporotic threshold. Furthermore, the
force of impact in case of a fall represents an
important risk factor, which is not reflected
in the BMD values. For an adequate
assessment of fracture risk, other clinical
risk factors, as well as the macro- and micro-
architectural features of the bone, must be
considered. There is a correlation between
the magnitude of fracture risk associated
with corticosteroid use and the daily dose of
corticosteroids administered. In women who
use oral corticosteroids, significantly lower
bone mineral density has been found in the
mid-radius, hip, and spine compared to
women  who  have  never  used
corticosteroids.[18,19,21]

Osteoporosis is a condition characterized
by a reduction in bone mass and a
deterioration of the microarchitecture of
bone tissue, leading to bone fragility and an
increased susceptibility to fractures. The
effect of corticosteroid therapy on bone
predominantly concerns trabecular bone,
and fractures are more common in this area,
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such as the vertebral column. A decrease in
bone mineral density during corticosteroid
therapy is observed both at the trabecular
level and at the cortical bone level. For the
evaluation of bone microarchitecture, the
trabecular bone score (TBS) has been
developed, which uses information about the
gray level variations of pixels in DEXA
images. Thus, TBS can reflect bone
microarchitecture and can be used as a
clinical tool for its assessment.[21,22]
Glucocorticoids play a crucial role in
the body's response to stress, stimulating the
release of cytokines, particularly interleukin-
1, leading to an increase in cortisol levels
and mobilization of glycogen and fat
deposits. These hormones have a significant

impact on carbohydrate and protein
metabolism, reducing peripheral glucose
utilization, stimulating hepatic

gluconeogenesis from amino acids, and
inhibiting muscle protein synthesis. This
leads to an increase in blood glucose levels
and hepatic glycogen. It is important to note
that oral administration of large doses of
corticosteroids increases the risk of
hyperglycemia, compared to intravenous
administration.[23,24]

Glucocorticoid treatment, used to inhibit
disease activity, is known for its impact on
calcium metabolism and bones. Bone
demineralization ~ following  prolonged
corticosteroid treatment is mainly attributed
to reduced calcium absorption in the
intestine. Bone  metabolism  involves
biochemical markers such as type |
procollagen carboxy propeptide, serum
alkaline phosphatase (S.ALP), and urinary
hydroxyproline, which may indicate
abnormalities. A slight but significant
negative correlation was observed between
alkaline phosphatase activity and decreased
bone mass. However, the results of studies
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on the biochemical markers of bone
metabolism, especially S.ALP, have been
inconsistent. The significantly lower serum
calcium level (S.Ca+) in patients treated
with long-term corticosteroids suggests a
disruption of calcium absorption. Therefore,
a diet rich in calcium and vitamin D may be
beneficial in maintaining adequate bone
density in this category of patients.
Regarding the serum alkaline phosphatase
level, no statistically significant differences
were observed between the study group and
the control group.[25,26]

Prolonged corticosteroid treatment can
negatively affect oral health, leading to the
onset of candidiasis and impairment of bone
metabolism, with a significant decrease in
mandibular bone mineral density (BMD).
Regular  dental examinations  and
measurement of mandibular BMD are
recommended for patients receiving
prolonged corticosteroid treatment to detect
any changes in oral health status and to
assess risk factors for osteoporosis.
However, it is difficult to draw a definitive
conclusion regarding the association
between oral corticosteroids and tooth loss
or periodontal status. Additional studies are
needed to investigate the prevalence of
radiographic  changes using different
techniques, such as plain radiographs,
DEXA, HR-QCT, and TBS, to arrive at solid
conclusions about the relationship between
oral health and the mineral status of the jaws

in patients receiving prolonged
corticosteroid treatment.[27,28,29]
Additionally, prolonged use of

corticosteroids can have some adverse
effects on the wound healing process and can
negatively influence oral health, including
the appearance of oral ulcers and changes in
the oral microbiome.[30]
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One of the adverse effects of systemic
corticosteroid therapy is delayed wound
healing. Corticosteroids can inhibit normal
tissue repair and angiogenesis processes,
leading to delayed healing and the formation
of chronic wounds. This delay in healing can
be observed in postoperative wounds, skin
lesions, or trophic ulcers. The precise
mechanisms by which corticosteroids affect
the healing process are not fully understood,
but it is believed that they inhibit cell
proliferation, collagen synthesis, and
angiogenesis.

Also, long-term use of corticosteroids
may be associated with the appearance of
oral ulcers. These ulcers can be painful and
can affect the patient's quality of life. The
exact mechanism by which corticosteroids
contribute to the formation of oral ulcers is
not fully elucidated, but it is believed to be
related to immune system suppression and
changes in the oral epithelium.

Another important aspect is the
influence of systemic corticosteroid therapy
on the oral microbiome. The oral
microbiome consists of a complex
community of microorganisms, playing a

DISCUSSIONS

Long-term systemic corticosteroid therapy
can have a significant impact on oral health,
generating specific complications and

requiring appropriate management. Among
the common complications are oral
candidiasis and impaired bone metabolism,
leading to a decrease in the mineral density
of the mandibular bone.

Managing these adverse effects must
be individualized and complex. Regular
monitoring and assessment are essential to
detect and evaluate the efficacy of therapy
and to identify any changes in oral health.
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crucial role in maintaining oral health.
Corticosteroids can disrupt the balance of the
oral microbiome, reducing microbial
diversity and promoting the growth of
certain pathogenic bacterial species. These
changes in the oral microbiome may
contribute to the emergence of oral
conditions, such as gingivitis, periodontitis,
or candidiasis.[31]

To minimize the negative impact of
systemic corticosteroid therapy on wound
healing, the appearance of oral ulcers, and
changes in the oral microbiome, it is
essential that patients are closely monitored
by their attending physicians. Preventive
measures can be adopted, such as careful
monitoring of wounds, rigorous oral
hygiene, and the use of adjuvant treatments
to maintain optimal oral health. A
multidisciplinary  approach, involving
collaboration between attending physicians,
dentists, and  specialists in  oral
microbiology, is essential to identify and
adequately  treat oral complications
associated with systemic corticosteroid
therapy.[32,33]

Reduction of corticosteroid doses may be
considered, under  careful  medical
supervision, depending on the therapeutic
necessity. Replacement therapy may be
required in the case of secondary adrenal
insufficiency.[34]
Adopting a healthy lifestyle, which includes
a balanced diet, regular physical exercise,
and avoiding risk factors for osteoporosis,
can contribute to minimizing adverse effects.
Dietary supplements and adjuvant therapy
may be recommended in cases of nutritional
deficiencies or bone metabolism issues.[35]
Interdisciplinary consultation and
collaboration with specialists in various
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fields such as endocrinology, rheumatology,
dentistry, and nutrition can ensure a
comprehensive and coordinated approach in
managing the adverse effects. This
integrated approach allows for the proper

CONCLUSIONS

In conclusion, the impact of systemic
corticosteroid therapy on oral health can be
significant, but through proper monitoring
and management, complications can be
minimized, and optimal oral health can be
ensured for patients receiving prolonged

and
and

assessment
complications
effects.[36]

management of
severe adverse

corticosteroid treatment. It is important that
these management modalities be applied
under the careful supervision of the
attending physician, personalized for each
patient, and adapted to individual needs to
ensure a balance between the therapeutic
benefits and adverse effects of systemic
corticosteroid therapy.[37,38]
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