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ABSTRACT Thispaper provides abrief introduction to some

of the common immunosuppressants used in oral medicine,

the prevention and treatment of oral adverse effects of

immunosuppressants, and considerations for dental treatment

in patients taking immunosuppressants.
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e live in a world where

it appears that “we” and

“the environment” are

clearly separated. On

closer inspection, that
separation is not all that clear. Are the
microorganisms we call “normal flora”
that populate our bodies part of us or
the environment? We carry on and
within our bodies more bacteria than
cells. And this is when we apparently
are in perfect health. When does the
food ingested go from being a part of
the environment to a part of our “self”?

The immune system has the seemingly

impossible task of distinguishing our
“self” from “nonself.” The most obvious
“nonself” entities include pathogenic
microorganisms that are not part of the
normal flora. The immune surveillance
also helps keep the amount and propor-
tion of normal flora in check. Most of the
time it does these things very well. And
of course, we want our immune system to
keep doing that very well. A good immune
system is the foundation of good health.

However, sometimes our immune
system seems to stop recognizing some
part/parts of our body as “self” and starts
attacking these tissues. This can result
in a spectrum of conditions broadly
called autoimmune diseases. When this
happens, a suppression of the immune
system can help control these autoim-
mune diseases. Some of the well-known
autoimmune diseases include rheumatoid
arthritis, lupus erythematosus, multiple
sclerosis, and Hashimoto’s disease.

Also, in some individuals the immune
system can react strongly against sub-
stances that don’t have much potential
to otherwise be harmful such as dust
mites, peanuts, pollen, and many oth-
ers. This strong immune reaction can be
very harmful — even life threatening
— and this can be in response to benign
substances that most other people can
tolerate without any harmful effects.

The management of such allergic
reactions (including allergy-induced
asthmatic reactions) may include the
use of immunosuppressive medica-
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Systemic Immunosuppressant Medications Used in the Treatment of Oral Diseases

Name of Medication

Glucocorticosteroids'
e.g., prednisone

Azathioprine?

Mycophenolate mofetil®

Cyclophosphamide*

Methotrexate*>

tions, along with avoidance of the
allergens, depending on the severity
and the chronicity of the conditions.
The other situation when suppres-
sion of the immune system is desirable
is when a person receives an organ or
hematopoeitic cell transplant. The immune
system’s normal function of attacking
nonself results in an attack on the trans-
planted tissue and a subsequent rejection.
Therefore, in case of autoimmune
diseases and organ and hematopoeitic
cell transplantation, immune suppres-
sion is desirable. Transplant patients are
routinely on immunosuppressant medica-
tions, and individuals with allergies and
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 Indications in Oral Diseases

+ Pemphigus vulgaris, mucous membrane

. pemphigoid, oral lichen planus, erythema mul-
' tiforme, lichenoid drug reactions, major apht-
» hous ulcerations, Behgets syndrome.

Used as a steroid-sparing agent in combination
with systemic glucocorticosteroids for long-
term use in chronic conditions like pemphigus
vulgaris, mucous membrane pemphigoid, lichen

Used as a steroid-sparing agent in combination
with systemic glucocorticosteroids for long-
term use in chronic conditions like pemphigus
vulgaris, mucous membrane pemphigoid, lichen
planus, or recurrent major aphthous ulcer-
ations.

Wegener's granulomatosis, usually in combina-

Wegener's granulomatosis, usually in combi-
nation with prednisone for maintenance of
remission. In less severe cases it may be used
for induction of remission instead of cyclo-
phosphamide.

autoimmune diseases may be on immu-
nosuppressants depending on the chro-
nicity and severity of their conditions.

This paper provides a brief introduc-
tion to some of the common immu-
nosuppressants used in oral medicine,
the prevention and treatment of oral
adverse effects of immunosuppressants
and considerations for dental treatment
in patients on immunosuppressants.

Common Immunosuppressants Used
in Oral Medicine

A number of autoimmune inflamma-
tory conditions affect the oral mucosa, and
depending on the severity and chronicity

planus, or recurrent major aphthous ulcerations.

tion with prednisone for induction of remission.

Common Adverse Effects

Short-term use (<3 weeks): insomnia, mood
changes, fluid retention, weight gain, hyper-
glycemia.

Long-term use: osteoporosis, hypertension,
hyperglycemia, gastrointestinal disturbances,
delayed healing, increased risk of infections,
aseptic necrosis, cataracts, psychiatric prob-
lems, suppression of the hypothalamus-pitu-
itary-adrenal axis.

Bone marrow suppression especially in individ-
uals with low expression of TPMT (thiopurine
methy! transferase); hepatotoxicity, gastroin-
testinal disturbances, increased risk of hema-
tological malignancies and infections.
Gastrointestinal disturbances, bone marrow
suppression, genito-urinary effects, increased
risk of infections.

Bone marrow suppression, increased risk of
infections and malignancies, mucositis, renal
toxicity, gastrointestinal disturbances, hepato-
toxicity, urinary system effects and respiratory
system effects.

Hepatotoxicity, mucositis, bone marrow sup-
pression, increased risk of infections and
malignancies.

of these conditions, the use of immuno-
suppressant medications may be indicated.
Due to the possibility of adverse effects
with use of these medications, especially in
those with underlying medical conditions,
the benefits versus the risks should be care-
fully considered before use and only those
clinicians with training and experience in
use of these medications should prescribe
them. When dealing with systemic condi-
tions that affect the oral cavity (e.g., pem-
phigus vulgaris, Wegener’s granulomatosis)
and with patients with serious or complex
medical conditions, it is appropriate to
involve the patient’s physician(s) in a team
approach for management of the patient.



Use of Immunosuppressants for Treatment of Some of the More Common Oral Mucosal Conditions

Diseases Affecting the Oral Mucosa

Aphthous ulcers

Oral lichen planus, mucous membrane
pemphigoid

Oral erythema multiforme

Hypersensitivity reactions

Pemphigus vulgaris

Wegener's granulomatosis

The systemic immunosuppressant
medications commonly used in oral
medicine, common indications, and com-
mon adverse effects are summarized in
TABLES 1 AND 2. Periodic tests including,
complete blood counts and liver func-
tion tests are necessary to monitor for
these adverse effects.> For long-term
glucocorticosteroid use, baseline tu-
berculin testing as well as baseline and

' Patients with fre
corticosteroids.

periodic tests of bone mineral density
(DEXA scans), blood pressure moni-
toring, blood glucose monitoring and
periodic eye exams are recommended.*
Topical preparations of immunosup-
pressant medications including glucocor-
ticosteroids, cyclosporine and tacrolimus
are also used for treatment of oral inflam-
matory conditions in order to avoid the
side effects associated with systemic use.

' Treatment Options Using Immunosuppressive Medications

quent, multiple or major aphthous ulcerations may benefit from treatment with gluco-

Topical preparations such as fluocinonide 0.05% or clobetasol 0.05% ointment mixed in equal parts
with orabase B, applied to the affected areas at the first symptom of an impending ulceration may cut
down healing time significantly, and may be all that is required for most patients with this condition.

Intralesional steroids such as betamethasone for large painful ulcerations can be helpful to hasten
healing. For severe flares with multiple ulcerations, systemic corticosteroids can be used, prednisone
40 mg to 60 mg daily for up to a week is usually sufficient. However, for very frequent recurrences of
severe flares a more customized treatment plan may be required with consideration of longer term
treatment with prednisone along with a steroid-sparing immunosuppressive agent.

These diseases maybe well-maintained with topical glucocorticosteroids, such as fluocinonide 0.05%
or clobetasol 0.05% ointment mixed in equal parts with orabase B, and/or a mouthrinse such as elixir
of dexamethasone 0.5 mg/5 ml.

For initial control of symptoms and for occasional flare-ups a short course of prednisone 40 mg to 60
mg daily for about 1 week can be helpful (Ficures 1a-8). In more severe disease, a longer course of
prednisone in combination with a steroid-sparing immunosuppressive agent such as azathioprine or
mycophenolate mofetil may be necessary.

In many cases oral erythema multiforme responds dramatically to systemic glucocorticosteroids and
a short course of prednisone 40 mg to 60 mg daily for about 1 week can result in significant improve-
ment or complete resolution. For very frequent recurrences or a chronic presentation a longer course
of immunosuppressants can be considered or in cases of herpes-associated erythema multiforme
prophylactic anti-virals can be used.

These are treated by discontinuation of the agent triggering the hypersensitivity reaction. Topical or
systemic glucocorticosteroids can be used to hasten resolution of symptoms if necessary.

Long-term immunosuppression is generally required for treatment of pemphigus vulgaris. Relatively
high starting doses of prednisone (60 mg to 80 mg daily) may be needed, along with a steroid-sparing
immunosuppressive agent such as azathioprine (50 mg to 100 mg daily) or mycofenolate mofetil (2 g to
3 gdaily). In case of very severe disease higher initial doses may be needed. Taper of the medications is
done slowly and is based on clinical response. Close monitoring is needed especially until the disease
process and medications are stabilized. The topical steroid pastes and mouthrinse mentioned above
can also be used for control of oral lesions in addition to the systemic medications if necessary.

For induction of remission, cyclophosphamide in combination with gluocorticosteroids is used. In
less severe cases methotrexate can be used instead of cyclophosphamide. For maintenance therapy
methotrexate or azathioprine alone or usually in combination with glucocorticosteroids are used. In
the case of isolated upper respiratory tract involvement cotrimoxazole is a treatment option. Doses
vary significantly based upon disease severity.*

Some oral adverse effects are common-
ly seen with certain immunosuppressants.

Cyclosporin-induced gingival hyperpla-
sia is a well-known adverse effect of this
medication, which is commonly used post-
transplantation.®® It can be prevented with
good oral hygiene and plaque control.>*
Treatment includes scaling and surgical
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FIGURE 1A. Orallichenplanus before treatment
with prednisone (60 mg per day for one week).

FIGURE 2A. Cycloporin-induced gingival hyper-
plasia before surgical periodontal treatment.

excision if necessary™* (FIGURES 2A-B).

Use of topical and inhalation glucocor-
ticosteroids can predispose to development
of oral candidiasis.** This can be prevented
by applying topical steroids only on the
affected areas on the oral mucosa in the
smallest amount necessary, and after use of
inhalation steroids rinsing out the mouth
with water or a mouthrinse. Oral candidi-
asis is treated with topical anti-fungals (e.g,,
nystatin, clotrimazole) or systemic anti-
fungals (e.g., fluconazole, ketoconazole).

Methotrexate used both for treatment
of malignancies and in lower doses for
rheumatoid arthritis, psoriasis and other
conditions commonly causes oral ulcer-
ations.” This can be prevented and/or
treated by use of supplemental folic acid
or folinic acid. However, in severe cases
of methotrexate-induced oral ulcerations,
decreasing the dose or discontinuation
of the medication may be necessary.

Cyclophosphamide is used in cancer
chemotherapy and also in some autoim-
mune or inflammatory conditions. Oral
ulcers and loss of taste are common side
effects of this medication, which generally
resolve after completion of treatment.*
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FIGURE 1B. Orallichen planus after treatment
with prednisone (60 mg per day for one week).

FIGURE 2B. Cycloporin-induced gingival hyperpla-
sia after surgical periodontal treatment.

Considerations for Dental Treatment
of Patients on Immunosuppressive
Medications

The underlying reasons for im-
munosuppressive treatment are very
diverse, and patients taking these
medications range from being in rela-
tively good health to being seriously ill.

Cancer chemotherapeutic agents
also have the side effect of immuno-
suppression and patients undergoing
chemotherapy for malignancies are
immunosuppressed to varying degrees
depending on the treatment protocol.

The medical history of patients on im-
munosuppressive medications, including
the underlying medical problems, as well
as dose and duration of immunosuppres-
sive therapy is very important in evaluat-

ing possible risks during dental treatment.

Depending on these factors, the
patient’s susceptibility to infections and
bleeding, and the ability to tolerate stress
and medications may vary. The need
for pre- or perioperative medications
such as antibiotics or glucocorticoster-
oid supplementation, and the need for
laboratory evaluations also vary based on
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these factors as well as on the extent of
the planned dental surgical procedures.

For routine minor dental proce-
dures, perioperative glucocorticosteroid
supplementation is not recommended
for patients with current or recent use
of glucocorticosteroids. The usual daily
dose of glucocorticosteroid should be
taken prior to (within two hours before)
the dental procedure, which, preferably,
should be scheduled in the morning.
However, for extensive dental procedures
and for surgical procedures, perioperative
glucocorticosteroid supplementation is
recommended for patients with current or
recent corticosteroid use. The details on
glucocorticosteroid supplementation are
beyond the scope of this paper, however
relevant published recommendations
are included in the bibliography.***

A consultation with the patient’s
physician(s) may be necessary to get
a clear understanding of the patient’s
medical history and current treatment,
as well as suggestions on how to medi-
cally compensate for dental procedures
that may have an adverse medical impact,
particularly in those patients who require
extensive dental surgical procedures. Such
consultations can also be helpful in mak-
ing decisions on the appropriate periop-
erative, short-term or long-term medica-
tions for patients with complex medical
histories and/or multiple medication use.

Adjustment of the usual dosage of
commonly prescribed medications in
dentistry may be needed in some pa-
tients, particularly those with a relative
contraindication to the drug, and/or
compromised renal or hepatic function.
The patient’s physician(s) can calculate
the adjusted dose for the patient based
on current renal and/or hepatic function
or other relevant parameters. Periodic
laboratory tests may also be necessary
during the time of administration of the



drug, and the dentist and physician can
work together to monitor the therapeutic
effects of the drug and any adverse effects
requiring modification of the dosage.

In case of interaction of necessary
medications with the patient’s current
medication(s), in some situations the
patient’s physician may be able to incor-
porate the needed medications; this may
involve a temporary or a longer-term
change in the patient’s other medications,
if appropriate. mmmm
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