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Abstract

Corticosteroids are widely used to relieve signs and symptoms arising from many diseases,
including common inflammatory and autoimmune disorders affecting a number of organ systems.
However, corticosteroids also induce significant adverse effects; in particular, a range of severe
psychiatric adverse effects may occur including delirium, depression, mania, psychosis and
cognitive/memory impairment. These adverse effects occur in up to 60% of patients taking
corticosteroids and recent studies show an increased rate of psychopathologies in this population.
Long-term adverse effects on mood and behaviour are severely debilitating, thereby influencing
the quality of life, employment and health status of individuals taking corticosteroids. Strategies
used to manage corticosteroid-induced psychiatric disturbances through psychotropic drugs vary
significantly. This commentary summarises existing literature on mechanisms underlying
corticosteroid-induced psychiatric adverse effects and evidence associated with using
psychotropic drugs to manage these effects. Despite its importance, there is an absolute dearth in
the literature examining pharmacists’ understanding and perceptions of psychiatric adverse
effects of corticosteroids. Educational programs need to be implemented so that pharmacists can
counsel patients about how to recognize corticosteroid-induced psychiatric disturbances.
Physicians do not consistently alert patients to watch for behavioural changes, and patients may
feel that mood changes they experience fall within the category of ‘normal behaviour’, and thus
are less likely to report them. Given that patients taking corticosteroids usually have complex
medical histories, discussions of adverse effects with pharmacists are vital to improve health

outcomes in this population.
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Introduction

Corticosteroids such as budesonide, dexamethasone and prednisolone are medications widely
used to relieve signs and symptoms arising from many diseases. These diseases include
inflammatory and autoimmune disorders, such as asthma, chronic obstructive pulmonary disease,
renal diseases, rheumatoid arthritis, inflammatory bowel disease, cancer and autoimmune
neurological conditions including multiple sclerosis and chronic neuropathies and myopathies. *°
For example, in cancer, corticosteroids are prescribed to alleviate pain associated with
inflammation as well as cancer-related complications such as brain metastasis and spinal cord
compression.® In asthma, corticosteroids are used to control inflammation by inhibiting synthesis
and release of inflammatory mediators, and in this population corticosteroids have been shown to

lower hospital admission rates, reduce risk of relapse as well as decrease mortality. *°

Corticosteroids use the intracellular receptor mechanism to suppress inflammation and thus offer
symptomatic relief and halt progression of inflammatory response. However, the mechanism of
action of corticosteroids is far more complex in terms of their broad spectrum of cognitive and
psychiatric symptoms. Corticosteroids can induce a range of psychiatric adverse effects including
delirium, depression, mania, psychosis as well as cognitive and memory impairment. "** The
relationship between corticosteroids and psychiatric adverse effects has been known for several
decades 1% 2 13 yet, the exact mechanism of corticosteroid-induced psychiatric disturbances and
their clinical management have been poorly characterized. Pharmacists play an important role in
patients’ education about corticosteroids; however, pharmacists’ specialised knowledge regarding
corticosteroid-induced psychiatric disturbances may be limited. More focused attention is needed

by pharmacists in educating patients and family caregivers to enhance their understanding of this

weighty public health issue. Since physicians do not consistently alert patients about these

2



potentially severe psychiatric adverse effects, the role of pharmacists becomes even more

significant.

Corticosteroid actions in the brain and the role of the brain serotonin system

Corticosteroid actions in the brain are mediated by two intracellular receptor subtypes, the
glucocorticoid receptor and mineralocorticoid receptor. Both receptors are widely distributed in
the brain, with highest levels found in the hypothalamus, pituitary gland and the hippocampus. **
The receptor-mediated steroid responses are influenced by many factors including various

neurotransmitters. One key neurotransmitter system is the serotonergic system: serotonin is

15-17 17,18

affected by corticosteroids and strongly implicated in mood, cognition and behaviour.
The central serotonergic system originates predominantly from the brainstem raphe nuclei, the
dorsal raphe nucleus (DRN) and median raphe nucleus (MRN). '° These raphe nuclei
differentially innervate various brain regions. For example, in terms of the hippocampus, the
DRN neurons provide the majority of the serotonergic innervation in the ventral hippocampus,
while MRN neurons project to the dorsal hippocampus. ** % Corticosteroids tightly regulate the

14-16 and therefore, it

activity of the raphe-hippocampal serotonergic system in a number of ways
is not surprising that disturbances of cognition, behaviour and mood are possible even with the
short-term corticosteroid treatment. Additionally, administration of dexamethasone and
prednisolone in animals causes neuronal death and alters gene expression in the hippocampus. 2"
22 This neurotoxic effect of corticosteroids could be responsible for the psychiatric adverse effects
observed. Thus, the mechanisms involved in psychiatric adverse effects are extremely complex,
unpredictable and often severe. By having a sound knowledge of the corticosteroid action in the

brain, pharmacists can provide better education to patients and family caregivers on how to

readily identify when psychiatric disturbances are possibly occurring so that they can alert the
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doctor. Identification of corticosteroid-related signs and symptoms in the early stages will help in

preventing occurrence of more severe psychiatric adverse effects and psychopathology.

Psychiatric adverse effects associated with corticosteroid use
Psychiatric adverse effects have been reported in up to 60% of patients taking corticosteroids as

1012 and recent studies have shown an increased rate of

one of their regular medications,
psychopathologies in this population.®# Limited understanding of psychiatric adverse effects in
corticosteroid-treated patients is due to a lack of randomized controlled trials, varying definitions
of steroid-induced behavioural changes and its management, and no clear strategies for
identifying patients in need of prophylaxis. X° Depression tends to occur with long-term
corticosteroid use, whereas mania can occur much earlier in the course of treatment and is
associated with high-dose preparations. Psychiatric adverse effects are twice as likely to occur
during the first five days of corticosteroid treatment; however, their onset is also dependent on
the dose prescribed. ** * 2 Evidence has shown that 26% of patients developed mania and 10%
developed depression during therapy with 80 mg/day of prednisolone for five days. 2° Psychiatric
adverse effects can also occur in patients receiving lower doses of corticosteroids for variable
duration (40 mg/day or less of prednisolone and 10 mg/day or less of dexamethasone). 2 2/
Cognitive impairment and psychosis, presenting with confusion, hallucinations and delusions,
have also been reported. 2% ?° For example, patients with asthma and rheumatologic conditions
taking prednisolone exhibited cognitive impairment on neuropsychological tests 2 but the dose of
prednisolone causing cognitive deficits was not reported. Corticosteroid-induced psychosis was
also observed in a paediatric population at doses less than 40 mg/day of prednisolone and less

than 10 mg/day of dexamethasone. %> ** Most of the evidence from past research comes from case

reports, case series and small trials. Additionally, little research has been conducted globally to
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identify the incidence, nature and management of corticosteroid-induced psychiatric adverse
effects as well as the pharmacists’ understanding of this important social and public health issue.

Psychotropic drugs, such as risperidone, aripiprazole and lamotrigine are emerging as the most
effective pharmacological agents in reversing corticosteroid-related psychiatric adverse effects.
3035 Despite lack of clear guidelines to inform prescribers when to use a specific psychotropic
medication and despite lack of unified management strategy there is enough evidence to suggest
that antipsychotics and mood stabilisers are the mainstay pharmacological therapy for

corticosteroid-induced psychiatric disturbances.

Pharmacological management of psychiatric adverse effects

Literature has shown that management strategies and use of psychotropic drugs for
corticosteroid-induced psychiatric disturbances vary significantly. Earlier studies reported that
mania arising from corticosteroid use was effectively treated with typical antipsychotic,

% while a selective serotonin reuptake inhibitor, sertraline, was effective in

chlorpromazine
treating depressive as well as psychotic symptoms associated with corticosteroid use. " Use of
sertraline in managing psychiatric adverse effects in corticosteroid-treated patients supports our
notion that the brain serotonin system is altered in some way by corticosteroids. Furthermore,
case reports and case series documented use of haloperidol, olanzapine, sodium valproate and
lithium for treatment of psychiatric adverse effects. Haloperidol (typical antipsychotic) was

38 \whereas

effective in managing most psychotic reactions with good therapeutic response
olanzapine (atypical antipsychotic) was employed for the treatment of subacute mood changes. *
A case study by Abbas and Styra reported an effectiveness of sodium valproate in managing

affective symptoms associated with corticosteroid use *° whereas administration of lithium during



corticosteroid therapy prevented development of psychotic symptoms. *° Sodium valproate and
lithium are mood stabilising agents that target multiple receptor and neurotransmitter systems
including noradrenaline and GABA, thus further confirming complexity of corticosteroid-
induced psychiatric disturbances. More recent case studies reported use of risperidone,
aripiprazole and lamotrigine in managing corticosteroid-induced psychiatric disturbances.
Atypical antipsychotic, risperidone, is one of the most effective short-term pharmacological
agents in controlling steroid-related psychiatric adverse effects in a paediatric population. ¥ %
Furthermore, another atypical antipsychotic, aripiprazole, was identified as one of the most
effective psychotropic medications in managing steroid-induced mania without causing excessive

sedation. 3> 3 Moreover, lamotrigine, an anticonvulsant and mood-stabilising medication, was

shown to improve declarative memory ! and prevent mania **; in patients taking corticosteroids.

From a review of the literature, it can be observed that diverse classes of medications have been
used to manage a range of psychiatric disturbances that develop in patients taking corticosteroids
across the lifespan. It appears that prescription of specific pharmacological agents is based
predominantly on medical practitioners’ choice as there are no clear guidelines or randomized
controlled trials to drive prescription process as to what pharmacological agent to use when.
Pharmacists should take a stand and work closely with doctors on identifying the best
pharmacological agents in managing psychiatric disturbances as many of psychotropic

medications currently prescribed have their own debilitating adverse effects.

Conclusion



Psychiatric adverse effects including delirium, depression, mania, psychosis and
cognitive/memory impairment occur in a large proportion of patients taking corticosteroids as
their regular medications. These are very serious adverse effects which can be severely
debilitating for the patient. Currently, there are no clinical guidelines on the most appropriate
treatment of psychiatric adverse effects, and a choice of pharmacological agent is based
predominantly on medical practitioners’ preference. Additionally, physicians do not consistently
alert patients taking corticosteroids to watch for behavioural changes, and therefore pharmacists’
role in patient education becomes even more significant. A more proactive approach should be
taken whereby unique educational programs are implemented in pharmacy practice to specifically
focus on counselling patients and family caregivers in relation to corticosteroid use. Counselling
should focus on identification of corticosteroid-related signs and symptoms, which patients and
caregivers could alert the doctor about, which in turn can lead to better tracking of psychiatric
adverse effects before they become psychopathological in nature. An extensive utilisation of
pharmacists’ expertise via their regular contacts with patients and caregivers could lower the rates
of relapse and hospital admissions, and improve patients’ quality of life thus significantly

reducing emotional and economic burden in society.
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Table(s)

Table 1

Psychotropic drugs used in the management of corticosteroid-induced adverse effects

Drug name/class Indications for use

Specific information in relation to
adverse effects

Avripiprazole Mania
(atypical antipsychotic)

Chlorpromazine Mania
(typical antipsychotic)

Haloperidol Psychosis
(typical antipsychotic)

Lamotrigine Cognitive and/or
(mood stabilizer) memory impairment

Lithium

(mood stabilizer) Psychosis

Akathisia, light-headedness,
significant drug interactions
involving the CYP isoenzymes;
careful titration of the dose required

Endocrine abnormalities
(gynecomastia, amenorrhea,
infertility), sedation, anticholinergic
effects, orthostatic hypotension; not
recommended for older people and
people of child-bearing age

Extrapyramidal side effects,
neuroleptic malignant syndrome,
orthostatic hypotension; not
recommended for older people

Diplopia, dizziness, ataxia, severe
skin reaction (Stevens-Johnson
syndrome); risk enhanced with rapid
increase in dose

Fatigue, nephrotoxicity, skin
reactions (acne, psoriasis), polyuria,
vertigo, weight gain



Olanzapine
(atypical antipsychotic)

Risperidone
(atypical antipsychotic)

Sertraline
(antidepressant SSRI)

Sodium valproate
(mood stabilizer)

Mood changes

Psychosis

Depression and
psychosis

Mood changes

Metabolic changes (weight gain,
hyperglycemia, type-2 diabetes),
sedation, increased risk of stroke and
mortality in older dementia patients

Akathisia, orthostatic hypotension,
hyperprolactinaemia, increased risk
of stroke and mortality in older
dementia patients

Abnormal platelet aggregation
(bruising, gut/vaginal bleding),
dizziness, insomnia, serotonin
syndrome (agitation, confusion,
hyperthermia, muscle rigidity)

Ataxia, drowsiness, paresthesia,
affects blood clotting mechanisms
thus increasing bleeding time




