Mood and Cognitive Changes
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S:ce the late 1940s, prescription corticosteroids
ave been used to treat common medical problems
such as asthma, allergies, rheumatoid arthritis, and der-
matological diseasésThe systemic side effects of these
medications, such as diabetes, osteoporosis, glaucoma,
and cataracts, are well known to physicians (Table 1).
Psychiatric side effects, as illustrated by the case below,
can also occur.

Background: Physicians in the United States
write approximately 10 ‘million new prescriptions
for oral corticosteroids eachyear. Common side
effects of corticosteroids include weight gain,
osteoporosis, and diabetes mellitus~This article
reviews the available literature on/psychiatric and
cognitive changes during corticosteroid.therapy.

Method: A search of the MEDLINE and
psycINFO databases was conducted to find.clini-
cally relevant articles on psychiatric and cogni=
tive side effects with corticosteroids using .search
terms includingcorticosteroid prednisone
mania depressionpsychosismood memory
andcognition

Results:Symptoms of hypomania, mania, de-
pression, and psychosis occur during corticoste-
roid therapy as do cognitive changes, particularly
deficits in verbal or declarative memory. Psychi-
atric symptoms appear to be dose-dependent and
generally occur during the first few weeks of
therapy. Patients who must remain on corticoste-
roids may benefit from pharmacotherapeutic ap-
proaches, such as lithium and the new antipsy-
chotic medications.

Conclusion: Mood and cognitive changes
with corticosteroids appear to be common but
generally mild and reversible side effects. More
studies are needed to determine effective treat-
ment for steroid-induced psychiatric disorders.

Case studyPatient Ais a 43-year-old woman with
no past psychiatric history who was diagnosed
with Behcet's disease 4 years ago requiring
chronic corticosteroid therapy. Since beginning
prednisone, 10—20 mg daily, she reported “severe
mood swings” that worsened when the dose was
increased. She had episodes of elevated or irritable
mood, increased energy, decreased sleep (3 hours
each night), racing thoughts, and pressured
speech. However, she also had periods of de-
pressed mood, increased appetite and weight gain,
poor.concentration, loss of interest, and suicidal
ideation. .The prednisone dose could not be re-
duced-, without a worsening of symptoms of
Behcet's -disease. Psychiatric medications taken
over the past 3 years with poor or modest results
included fluoxetine, _sertraline, amitriptyline, al-
prazolam, valproic acid, and carbamazepine.
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These findings could suggest an increase in depressive

Table 1. Systemic Side Effects of Corticosteroids ; . ’ .
symptoms with steroids. However, this study did not use

Weight gain - . >
Infection measures for mania. Therefore, increased depression
Diabetes scores could have been observed as part of a mixed state,
gi?:(;;eor}f)'giz combining features of mania and depression, or even pure
Glaucoma mania, as both mania and depression can share symptoms
Cataracts such as decreased concentration, agitation, and insomnia.

Peptic ulcers . 7 . I .
Growth retardation in children Wolkowitz et al- examined psychiatric side effects in a

Cushingoid features (eg, truncal obesity, buffalo hump, moon facies) group of 12 healthy volunteers receiving 80 mg/day of
prednisone for 5 days. Most subjects reported some symp-
toms, including depressed or elevated mood, irritability,

PREVALENCE-AND TYPE OF PSYCHIATRIC lability, insomnia, increased energy, anxiety, or deperson-
CHANGES DURING'CORTICOSTEROID THERAPY alization, but no group mean changes in psychiatric rating
scales could be demonstrated perhaps due to the heteroge-
A search of the MEDLINE and psycINFO databases neity of symptoms.

using search terms includiraprticosteroid prednisone Psychiatric side effects with corticosteroids appear to

maniadepressionpsychosismood:memory andcogni- be dose-dependent. The Boston Collaborative Drug Sur-

tion and hand searches to find studies on the nature andveillance Program (BCDSP, N = 67&xamined psychi-

prevalence of psychiatric symptoms-with corticosteroids atric symptoms in patients free of psychiatric disease
yielded 6 reports with pertinent data (1996—10/2000) after prior to steroid treatment. Diagnoses during steroid expo-
excluding case reports, anecdotal.observations, and studsure included psychosis, mania, and clinical depression.
ies not using clearly defined diagnostic criteria (Table 2). Severe psychiatric illness was uncommon (1.3%) with

Naber et af.used a semistructured interview and.the Pro- doses less than 40 mg/day of prednisone, but increased to

file of Mood States (POMS) to prospectively examine pa- 18.4% at doses above 80 mg/day of prednisone, strongly

tients (N =50) on short courses of high-dose. steroids. supporting that these symptoms are dose dependent.

They found that 26% of patients with ophthalmologic dis-

orders (i.e., retinitis and uveitis), who were initially free EFFECTS OF CORTICOSTEROIDS ON MEMORY

of psychiatric illness, developed mania and 10% devel-

oped depression during corticosteroid therapy. No psy-- Cognitive impairment has been reported during sys-

chotic symptoms (such as hallucinations or delusions) temic corticosteroid administration (Table 3). Even severe

were observed. In all cases, the symptoms began withincognitive impairment consistent with dementia or de-

the first 3 days of therapy and continued throughout the 8lirium has ‘been reporté@!* Varney et al® reported a

days of the study. Gender, age, or history of prior cortico- case series of 6 patients (aged 25-65 years) who devel-

steroid treatment did not predict response. These findingsoped significant._and widespread reversible cognitive
suggest that symptoms of mania are more common thanfunction deficitsy including attention, concentration, and
depression during short courses of high-dose steroids.  verbal memory, while taking 20 to 100 mg of prednisone
Recent findings by our group also suggest manic but daily. Stoudemire et al.reported the case of a 40-year-
not depressive symptoms may be common with steroids.old woman with asthma and chronic obstructive pulmo-

Khan et al' found statistically significant increases in nary disease who developed‘disorientation and disorga-

scores on the Young Mania Rating Scale but not on thenized speech on 100 mg of prednisone daily.

Hamilton Rating Scale for Depression in asthma patients  Milder cognitive deficits are generally:those of declara-

(N = 32) receiving 1- to 2-week courses of prednisone at tive (verbal) memory assessed by using.instruments such

approximately 40 mg/day. as word lists. Deficits in declarative memory have been ob-

Similarly, Wada et aF,in a retrospective examination served even in subjects receiving only 4 to 5.days of dexa-
of 9 patients with more than one episode of steroid- methasone or prednisone treatneft:Newcomer etal?
induced mood changes, found that 85% of the episodesreported reductions in paragraph recall, a test of‘declara-
were primarily manic in nature. The findings again seem tive memory, in normal subjects given dexamethasone for
to support a preponderance of manic symptoms with these4 days compared to placebo. Seven days after the last dose
medications. of dexamethasone, the subjects showed a return to normal

Gift et al® found increased symptoms of depression in performance on the memory test. More recently, New-

a group of patients with chronic obstructive pulmonary comer et al® reported a reversible and dose-dependent

disease (COPD) who were receiving corticosteroids. In impairment in declarative memory with high-dose hydro-

this study, the corticosteroid-treated group had signifi- cortisone (160 mg/day =40 mg/day prednisone equiva-

cantly higher scores on the Beck Depression Inventory lents) but not low-dose hydrocortisone (40 mg/day = 10

and Brief Symptom Inventory (p <.01) than the controls. mg/day prednisone equivalents) administration.
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Corticosteroid-Related Mood and Cognitive Changes

Table 2. Studies Examining Psychiatric Symptoms in Corticosteroid-Treated Patients

Symptoms Duration of
Study Subjects Design N Dose (rfig) Observed Therapy
Boston Inpatients with Prospective 676 32 2% psychosis, Not given
Collaborator various diseases 1% euphoria
(1972)
Gift et af (1989) Chronic obstructive Prospective 20 subjects 20-40 Increased depression 2-5 mg for
pulmonary disease control group and 20 20-60d
not on steroids controls increased to
20-40 mg
in past 10-14 d
Khan et &l (1999) Asthma Prospective 32 Approximately  Increased symptoms Approximately
40 of mania 7-14d
Naber et al(1996).  Ophthalmologic Prospective 50 62.5-375 26% mania, 8d
patients 10% depression
Wada et & (2000)  Inpatients with Retrospective 9 Up to 800 Over multiple Up to 20 years
various illnesses courses, 9/9 had
mania’/hypomania
and 8/9 depression
Wolkowitz et al Healthy volunteers Prospective 12 80 75% “mild” 5d

(1990)

behavioral changes

4Doses are mean daily doses converted to prednisone equivalents as described in Stiefel ePal., 1989.

Table 3. Studies Examining Cognitive Effects of<Corticosteroids

Study N Population Dose (nTY) Design Symptoms Observed
Newcomeet al? 10 on steroids; Normalsubjects 7.5 Prospective Decreased paragraph recall;
(1994) 9 on placebo placebo-controlled no other cognitive deficits

Newcomer et af 51 Normal subjects 10 or 40 Prospective Reversible defects in verbal
(1999) placebo-controlled memory at higher dose
Stoudemire et &t 1 Asthma, chronic 120 Case report Disorientation, variable level
(1996) obstructive of consciousness,
pulmonary disease disorganized speech
Varney et af (1984) 6 Mixed 20-100 Case series Widespread deficits in memory

3Doses are mean daily doses converted to prednisone equivalents as described in Stiefel eP al., 1989.

TREATMENT OF CORTICOSTEROID-
INDUCED PSYCHIATRIC SYMPTOMS

Dose reduction or discontinuation of the systemic
corticosteroid is associated with improvement in psychi-
atric symptoms in many studi¥:**One study suggested
lithium therapy may prevent corticosteroid-induced psy-
chiatric disturbance®.Anecdotal evidence supports that
lithium may be effective for the acute treatment of corti-
costeroid-induced psychiatric symptoms including both
mania’ and depressiofi.Other reports suggest valproic
acid® neuroleptic$>*2*and atypical antipsychotfésan
also be useful for these symptoms.

On the other hand, some data suggest that tricyclic an-
tidepressants can lead to a significant worsening of symp-

toms. Hall et af®* found that tricyclic antidepressants

tient?® No data were found on the pharmacologic treat-
ment of cognitive_changes associated with corticosteroid
usage. However; the-cognitive deficits reported in Table 3
were reversible with discontinuation of corticosteroids.

PATIENT CARE/ISSUES

Symptoms observed during corticosteroid therapy fre-
quently include mania. Mania or hypomania appear to be
more common than depressibhThe risks-of psychiatric
side effects increase at higher dosdbes.

Any patient who is begun on systemic corticosteroid
treatment should be advised of potential side effects, in-
cluding behavioral changes. As data suggest the rapid on-
set of psychiatric side effects, the patient should be_seen
in follow-up soon after initiating therapy, preferably

were associated with increased agitation and psychosis inwithin a week. Along with monitoring weight, glucose,

4 patients receiving steroid therapy. Blazer et' ak-

and blood pressure, the patient should be asked about

ported a poor response to tricyclic antidepressants in 2mood swings and symptoms of depression and observed

patients with depression during corticosteroid therapy.

for signs of mania, such as increased energy, rapid speech,

However, the use of a newer selective serotonin reuptakeand insomnia.

inhibitor, fluoxetine, was reported to improve symptoms
of depression during corticosteroid therapy in one pa-
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Cognitive effects of corticosteroids appear to occa-
sionally include severe disturbances consistent with de-
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mentia or delirium?** but no population-based studies avoided as first-line treatment in persons with mood
were found examining the prevalence of these symptomssymptoms likely secondary to corticosteroids. If an anti-
during corticosteroid therapy. Studies in persons free of depressant is used, physicians should probably consider
medical morbidity suggest milder and specific reversible prescribing a selective serotonin reuptake inhibitor (e.g.,
and dose-dependent deficits in verbal or declarative fluoxetine, 20 mg/day) rather than a tricyclic agent (e.g.,
memory even during several days of corticosteroid ad- amitriptyline).
ministration”**The types of cognitive deficits observed The cognitive effects of corticosteroids appear to be
are consistent with hippocampal dysfuncttéhe hip- dose-dependent and reversible with discontinuation of the
pocampus-is.a brain region with a high concentration of medication. Therefore, the same treatment principle of re-
glucocorticoid receptord. Whether these memory defi-  ducing the dosage and, if possible, discontinuing therapy,
cits are common and clinically significant in patients re- as recommended with mood disturbances, seems reason-
ceiving prescription, corticosteroids remains unanswered. able. No specific pharmacotherapies for cognitive impair-
Physicians and patients may be less aware of memory lossnent have been reported in humans. In animals, agents
with corticosteroids than.mood changes. Thus, this poten-that enhance the reuptake of serotonin and inhibit the re-
tial side effect should also.be discussed with patients andlease of glutamate (e.g., phenytoin) appear to prevent and
monitored by physicians. even reverse hippocampal damage, including cognitive
Minimal data were found op‘the treatment of cortico- changes associated with corticosterdid$.Future re-
steroid-induced psychiatric disturbances. However, until search should focus on the use of these approaches in hu-
more studies are performed, some/treatment principlesmans who require long-term corticosteroid therdpy.
can be suggested. Treatment should begin with dose re-
duction and discontinuation, if possible,thus avoiding the CONCLUSION
addition of a second medication with)its own potential
side effects. In the past, this has been difficult because of Corticosteroids are given for a variety of common ill-
a limited number of treatment options for most inflamma- nesses on both an outpatient and inpatient basis. There-
tory disorders. However, with the advent of alternative fore, the psychiatric side effects of these medications are
pharmaceutical regimens (such as methotrexate-for theu-of concern to all physicians. The data available on inci-
matoid arthritis and leukotrienes for asthma), this-is ‘a-dence and prevalence are scant, and few controlled stud-
more feasible option. In cases in which psychiatric symp- ies-have been performed evaluating treatment for steroid-
toms are severe, pharmacotherapy should be initiated.”/-induced psychiatric problems. However, the available data
The only controlled treatment study for steroid- suggest that the psychiatric symptoms during corticoste-
induced psychiatric symptoms used lithitfrif.used, lith- roid'therapy-are dose dependent, often occur early in treat-
ium should be started at 600 to 900 mg/day and a bloodment, and include mania, depression, lability, and psycho-
level (10-12 hours after the last dose) obtained in approxi-sis. Future research on the pharmacotherapy of both mood
mately 5 days. Blood levels of 0.5 to 1.0 mEq/L are used and cognitive.symptoms with corticosteroids is needed.
for bipolar disorder. Although mood stabilizers such as
lithium and valproic acid appear to be effective, carba- Drug namesalprazolam (Xanax.and others), amitriptyline (Elavil and

. houl | ided hi dicati others), carbamazepine (Tegretol and others), dexamethasone (Deca-
mazepine should probably be avoided as this me ICatioNgyon and others), fluoxetine (Prozac), olanzapine (Zyprexa), phenytoin

induces the metabolism of some corticoster&idSpo- (Dilantin and others), sertraline (Zoloft);-valproic acid (Depakene).
tentially lowering plasma levels of the steroid and increas-
ing symptoms of the underlying disease process. REFERENCES
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