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INTRODUCTION 

Over the years, Corticosteroids have thoroughly 

cemented their place for various clinical indications. 

They have been in use since the past five decades as anti-

inflammatory and immunosuppressive drugs for the 

treatment of several pathologies such as asthma, allergy, 

rheumatoid arthritis, and dermatological disorders.1 

Steroids exert their effects through pleiotropic effects of 

the glucocorticoid receptors on multiple signaling 

pathways. However, they do have serious adverse effects 

such as growth retardation in children, 

immunosuppression, hypertension, hyperglycemia, 

inhibition of wound repair, osteoporosis, metabolic 

disturbances, glaucoma, and cataracts.1 Although there is 

limited knowledge about the side effects of steroids on 

central nervous system, the use of corticosteroids is 

strongly associated with the development of 

psychiatric/neurological side effects such as agitation, 
insomnia, catatonia or even psychosis. These effects are 

due to the wide expression and long term modulation of 

Glucocorticoid Receptors in the brain, which lead to 

1Department of Medicine, UCMS and GTB Hospital, New Delhi, India  
2Department of Psychiatry, Assam Medical College and Hospital, Assam, India 
 

Received: 20 March 2020 

Accepted: 22 April 2020 

 

*Correspondence: 

Dr. Anant Parasher, 

E-mail: anant02jan@gmail.com 

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

ABSTRACT 

 

Corticosteroids have been in use since the past five decades as anti-inflammatory and immunosuppressive drugs for 

the treatment of several pathologies such as asthma, allergy, rheumatoid arthritis, and dermatological disorders. 

Adverse effects include growth retardation in children, immunosuppression, hypertension, hyperglycemia, inhibition 

of wound repair, osteoporosis, metabolic disturbances, glaucoma, and cataracts. The psychiatric effects of steroids are 

due to the wide expression of Glucocorticoid Receptors in the brain, and their long-term modulation can lead to 

functional and anatomical alterations along with hippocampal dysfunction. In most cases, the psychiatric symptoms 
disappear on cessation of steroid therapy; others may require some form of therapeutic management. A search was 

conducted for clinically relevant articles from 1971 to 2016 by including the terms corticosteroids, mania, depression, 

psychosis and cognitive defects. About one-fifth of patients receiving high doses of corticosteroids develop 

psychiatric symptoms. These symptoms are observed to be dose-dependent and generally occur during the first few 

weeks of therapy. Lithium has a preventive as well as therapeutic role, while antipsychotics are reserved for high risk 

cases with predominant psychotic symptoms. Psychiatric effects of long term steroid therapy have become 

increasingly common nowadays due to long duration of treatment of many chronic respiratory and orthopedic 

illnesses. Reduction in the dose or complete discontinuation of steroid therapy has been proven beneficial in many 

patients. Among the therapeutic options, lithium has a definitive role, both in the prevention as well as treatment of 

psychiatric symptoms. Better co-ordination between the physician and psychiatrist can go a long way to improve the 

quality of life in these patients.  
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increased levels of endogenous corticosteroids. This can 

lead to functional and anatomical alterations in the 

hippocampus, which is majorly responsible for the 

observed side-effects.1 

REVIEW OF LITERATURE 

Incidence 

About one-fifth of patients receiving high doses of 

corticosteroids develop psychiatric symptoms requiring 

pharmacological treatment, while majority of patients 

report symptoms reversible upon discontinuation of 

therapy.2,3 Symptoms such as insomnia, mood swings, 

personality changes, severe depression and psychosis 

have been estimated to develop in 5% to 18% of patients 

treated with corticosteroids.4,5 The primary risk factor for 

the development of corticosteroid-induced symptoms is a 

high dose of corticosteroids, with risk increasing among 

patients taking 40 mg or more of prednisone or its 
equivalent daily.2,4-7 Some studies have shown that 

majority of the paediatric population under 10 years of 

age receiving steroid therapy develops irritability, 

insomnia as well as deficits of attention and memory.1,8 

Females are seen to be slightly more prone to these 

effects.1 

The incidence rate of psychiatric symptoms is directly 

correlated to the dose and duration of glucocorticoid 

exposure.9 These adverse events are dose and time 

dependent, and remission often results from the 

suspension of the treatment or decreasing the dose of 
steroids.2 The overall incidence of neuropsychiatric 

effects due to corticosteroids ranges from 2 to 60%; the 

wide range reflecting variability of dose, duration of 

administration, and the genetic predisposition based on 

polymorphisms of the Glucocorticoid Receptors.10 

Risk factors 

Although high corticosteroid dosage is the primary risk 

factor for psychiatric adverse effects, it does not predict 

the type of effect, its severity or the duration of 

symptoms.2,11 Female patients are at a higher risk of 

corticosteroid-induced psychosis, even after considering 

the higher incidence of chronic illnesses in women that 
require long term steroid therapy, such as Rheumatoid 

arthritis and SLE. Factors such as age, previous history of 

psychiatric illnesses or steroid induces psychiatric 

symptoms are not associated with increased incidence of 

corticosteroid-induced psychosis.11 No significant 

difference has been observed in the incidence or 

frequency of psychiatric side effects following the 

different routes of administration of steroids i.e. intra-

articular injections, topical or systemic route.1 

Mechanism of psychiatric effects by steroids 

Glucocorticoids possess several endocrinological 

properties, and have known effects on glucose, lipid and 

protein metabolism, muscular function, electrolyte 

balance, cardiovascular system, hematopoietic system, 

gastric and reproductive functioning.12 Another important 

role of endogenous glucocorticoids is the control over 

feeling of hunger, sleep-wake cycle and the processes of 
learning and memory. These actions are effected through 

interaction with specific receptors located in the pre-

frontal cortex, hippocampus, and baso-lateral amygdala.13 

Steroid receptors are expressed in different areas of the 

brain and act through the regulation of various 

neurotransmitters, including serotonin and dopamine.14 In 

the CNS, glucocorticoid effects are exerted at the 

hippocampal level, a structure intimately involved in the 

limbic system, which is responsible for the processing of 

emotional information and memory.15 Overproduction of 

cortisol through the activation of the hypothalamic-

pituitary-adrenal axis via negative feedback results in its 
high endogenous levels, which ultimately lead to 

hippocampal atrophy causing dementia and cognitive 

dysfunction.16,17 

A brief overview of the pathophysiology has been given 

in Figure 1. 

 

Figure 1: Mechanisms of steroid induced psychiatric 

adverse effects. 

DISCUSSION 

Clinical features 

Steroid induced psychological changes range from mild 

symptoms such as anxiety, insomnia and irritability, to 

severe symptoms such as mania, psychosis, delirium and 

depression.12,18 Mania and hypomania are more 

commonly and more frequently reported in patients, as 

compared to depressive symptoms and psychosis.11 

Although cognitive deficits have also been reported, they 
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generally subside with withdrawal or dose reduction of 

the steroid.19,20 A three tier grading system is used to 

gauge the severity of symptoms; treatment being required 

in grade 2/ grade 3 symptoms (Table 1).19 

Table 1: Grading scale for corticosteroid induced 

psychiatric symptoms.19 

Grade Symptoms 

1 Mild euphoria 

2 Acute or sub-acute mania and/or depression 

3 Bipolar symptoms with relapses 

The hypomanic effects of bolus steroid therapy have also 
been seen in the form of “steroid euphoria” in which the 

patients with chronic obstructive pulmonary disease 

treated with oral prednisolone developed a sense of well-

being with reduced anxiety and depression when 

compared with patients receiving placebo, even in the 

absence of improvement in lung function.21 Cognitive 

effects of corticosteroids appear to occasionally include 

severe disturbances consistent with dementia or 

delirium22,23, but milder and specific reversible and dose-

dependent deficits in verbal or declarative memory are 

seen in otherwise healthy individuals, even during several 
days of corticosteroid administration.20,24,25 As the 

hippocampal area of the brain contains the highest 

density of Glucocorticoid receptors, most of the cognitive 

abnormalities are consistent with dysfunction of the 

hippocampus.26,27 

Psychiatric symptoms can develop early or late during the 

course of steroid therapy, and even in some cases after 

the completion of treatment; the risks of side effects 

increasing at higher dosages.2,28-30 In the majority of 

cases, the symptoms present within the first five days of 

treatment31 as has been shown in several studies which 

concluded an average of roughly eleven days after the 
beginning of steroid treatment to the onset of psychiatric 

symptoms.32 Most of the patients develop symptoms in 

the first six weeks, and roughly half of them within the 

first two weeks.1 The duration and resolution of 

psychiatric symptoms varies widely among patients, 

following steroid withdrawal. Delirium often resolves 

within a few days, psychosis within a week, mania within 

few weeks, whereas depression can persist for an even 

longer period.18 Discontinuation of long-term 

glucocorticoid therapy is often associated with an 

increased risk of both depression and delirium, and 
individuals being treated with long acting glucocorticoids 

are particularly at risk.33 

Treatment and prevention of steroid induced psychiatric 

effects 

Patients who are planned for systemic corticosteroid 

treatment should be advised of potential side effects, 

including behavioural changes. The patient should be 

seen in follow-up within a week after initiating therapy 

and should be asked about mood swings and symptoms 

of depression, and observed for signs of mania, such as 

rapid speech and insomnia.34 It has been suggested in 

some studies that lithium therapy may prevent 

corticosteroid-induced psychiatric disturbances.8 

Prophylactic therapy with lithium or other agents may be 
started in patients who are at a high risk of self-

harm/suicide if psychotic symptoms develop, or have 

developed psychiatric symptoms multiple times 

previously after repeated corticosteroid use.5 

In most cases, the psychiatric symptoms disappear on 

cessation of steroid therapy. In other patients, dose 

reduction or discontinuation of the systemic 

corticosteroids has been seen to be associated with 

improvement in psychiatric symptoms.2,12,35,36 Tapering 

of the steroid dose to less than 40 mg daily is 

recommended as a first step to manage corticosteroid-

induced psychosis, and may be sufficient to improve 
psychiatric symptoms without requiring additional 

medications. Psychopharmacologic treatment is 

recommended when symptoms are too severe or when 

tapering of the steroid dose is not feasible.37 

Lithium has proven effective for treatment of the acute 

phase of corticosteroid-induced psychiatric symptoms 

including both mania and depression.38,39 It should be 

started at 600 to 900 mg/day and a blood level should be 

obtained in five days, preferably ten to twelve hours after 

the last dose.34 In older adults taking corticosteroids for 

autoimmune illnesses that affect renal function, lithium 
may be difficult to use safely.4 Although mood stabilizers 

such as lithium appear to be effective, carbamazepine 

should probably be avoided as this medication induces 

the metabolism of some corticosteroids, potentially 

lowering plasma steroid levels and increasing symptoms 

of the underlying disease process.40,41 Other useful 

alternatives may be valproic acid, neuroleptics, and 

atypical antipsychotics.2,21,28,42-46 Benefits have also been 

seen with phenytoin, lamotrigine, risperidone, quetiapine, 

and gabapentin.47 

Antipsychotics are associated with several adverse effects 

and should be used only for psychosis, or when non-
pharmacologic options have failed and patients become a 

threat to themselves or others. A low-dose atypical 

antipsychotic (e.g. olanzapine, risperidone, quetiapine) in 

conjunction with appropriate monitoring can be useful in 

alleviating symptoms of steroid-induced psychosis; the 

lowest effective dose recommended for the shortest 

effective duration.37 Newer atypical agents have lower 

incidences of dystonic reactions and extrapyramidal side 

effects, making these medications safe and effective for 

psychiatric symptoms during corticosteroid therapy. 

Dosage of olanzapine starting at 2.5 mg at night and 

increasing up to 20 mg/day may be useful.34  

It should be noted that all antipsychotics can prolong the 

QTc interval, and that the ‘typical’ antipsychotics 

increase the risk of stroke in patients with dementia.37, 48-

50 
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A simple management algorithm has been described 

below (Figure 2).37 

 

Figure 2: Management of steroid induced           

psychiatric symptoms. 

On the other hand, tricyclic antidepressants can lead to a 

significant worsening of symptoms as suggested by Hall 

et al, and Blazer et al.17,28,43 They found that tricyclic 

antidepressants were associated with either increased 

agitation and psychosis in patients on steroids, or a poor 

response to tricyclic antidepressants in patients with 

depression during corticosteroid therapy. However, the 

use of fluoxetine, a newer Selective Serotonin Reuptake 

Inhibitor (SSRI), showed improvement in symptoms of 

depression during corticosteroid therapy in one patient.47 

Thus, SSRI’s may offer a much more superior option as 

compared to the TCA’s among anti-depressants. 

At present, there are no specific pharmacotherapies for 

cognitive impairment in humans. Some experimental 

studies in animals have shown the effectiveness of agents 

that enhance the reuptake of serotonin and inhibit 

glutamate release (e.g., phenytoin), in preventing and 

even reversing the hippocampal damage associated with 

corticosteroids.34,51,52 As these were only experimental 

animal studies, more research is needed to develop newer 

and effective therapies for cognitive dysfunction in 

humans. 

CONCLUSION 

Steroids have become an absolute necessity in the present 

clinical scenario. As their use for emergency indications 

as well as chronic ailments cannot be halted, the clinician 

has to make sure that they are administered in justified 

doses and for an appropriate duration. Psychiatric effects 

of long term steroid therapy have become increasingly 

common nowadays due to long duration of treatment of 

many chronic respiratory and orthopedic illnesses. 

Reduction in the dose or complete discontinuation of 
steroid therapy although not feasible in all patients, has 

often been proven beneficial in many studies. Among the 

therapeutic options, lithium has a definitive role, both in 

the prevention as well as treatment of psychiatric 

symptoms. Antipsychotics may be used only for the frank 

psychotic symptoms, whereas tricyclic anti-depressants 

are not advised due to worsening of the clinical profile. 

The patients need to be thoroughly counselled regarding 

their symptoms, and support groups may offer a healthy 

cushion to cope with the distress caused due to these ill 

effects. Better co-ordination with a psychiatrist and a 

more pro-active role on the part of the primary care 
physician, both can go a long way to improve the quality 

of life in these patients. 
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