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Abstract The objective of this study was to clarify the
incidence, clinical characteristics, and courses of new-
onset psychiatric manifestations after corticosteroid ther-
apy in patients with systemic lupus erythematosus (SLE),
including possible ways of differentiating between corti-
costeroid-induced psychiatric disorders (CIPDs) and cen-
tral nervous system manifestations of SLE (CNS-SLE). We
prospectively followed for 8 weeks 139 consecutive epi-
sodes in 135 in-patients who had a non—-CNS-SLE flare
treated with corticosteroids. Psychiatric events were eval-
uated once a week using DSM-IV criteria. We then con-
ducted a post hoc etiological analysis of any newly
developed psychiatric events during this follow-up period.
In the 8 weeks of corticosteroid administration, new psy-
chiatric events occurred in 20 (14.4 %) of the 139 episodes.
The mean dosage of corticosteroids administered was
prednisolone at 0.98 (range 0.24-1.39) mg/kg/day. Of the
20 psychiatric events, 14 (10.1 %) were suitable for the
strict definition of CIPDs, accompanied by mood disorders
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in 13 (depressive in 2, manic in 9, and mixed in 2) and
psychotic disorder in one. Two (1.4 %), both presenting
delirium, were diagnosed as CNS-SLE on the basis of
evidence of abnormal CNS findings even before psychiatric
manifestations, all of which improved in parallel with these
patients’ recoveries through augmentation of immunosup-
pressive therapy. The other four events (2.9 %) could not
be etiologically identified. This study suggests that corti-
costeroid therapy triggers CIPDs and CNS-SLE in patients
with SLE. Delirium may be suggestive of CNS-SLE, while
mood disorders may be more suggestive of CIPDs. Elec-
troencephalographic abnormalities may possibly be pre-
dictive of CNS-SLE.

Keywords Corticosteroid therapy - Corticosteroid-
induced psychiatric disorders - Neuropsychiatric lupus -
Systemic lupus erythematosus

Introduction

Systemic lupus erythematosus (SLE) is associated with a
high incidence of psychiatric manifestations [1-4]. It is
unknown whether this association is a direct consequence
of systemic autoimmunity and inflammation [e.g., entry of
immune cells and molecules into the central nervous sys-
tem (CNS)], an indirect effect (e.g., an epiphenomenon
associated with accumulation of toxic metabolites), or a
consequence of immunosuppressive therapy with cortico-
steroids [5—7]. Psychopathology may be similar or identical
in all three [8, 9] and no diagnostic gold standard for CNS
manifestations of SLE (CNS-SLE) exists [8, 10, 11].

In practice, it is often difficult to distinguish cortico-
steroid-induced psychiatric disorders (CIPDs) from CNS-
SLE [10, 12]. When SLE patients on corticosteroids
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present new psychiatric symptoms, clinicians confront the
emerging dilemma of whether the dosage of corticosteroids
should be decreased or increased. Despite the clinical
importance, no surveys have examined the incidence,
clinical characteristics, and courses of new-onset psychi-
atric symptoms after corticosteroid therapy in patients with
SLE from the viewpoint of possible ways to differentiate
between CIPDs and CNS-SLE. To detect this difference,
we first prospectively followed unselected, consecutive
psychiatric episodes in SLE patients who had a non-CNS-
SLE flare treated with corticosteroids. Second, we con-
ducted a post hoc and retrospective analysis of the etiolo-
gies of the newly developed psychiatric events during
follow-up of the case-series.

Patients and methods

This case-series was extracted from a prospective cohort of
SLE patients treated with corticosteroids, which had been
previously reported with a focus on CIPDs [13]. To analyze
more fully all the newly developed psychiatric diagnoses in
this cohort, we also included here the cases that had not
met the definition of CIPDs previously and that had been
excluded from the previous study. The population in this
study included 135 SLE inpatients (130 women, 5 men)
with non-CNS-SLE flares treated with corticosteroids in
our rheumatologic unit from August 1999 to December
2004. During the study period, we noted 139 consecutive
episodes, including four patients who required a second
hospitalization and course of therapy because of another
manifestation of SLE. Of the 139 episodes, 69 (49 %) were
treated with corticosteroids for the first time and the others
were treated with an augmented dose of the drug. The
mean dosage of corticosteroids administrated was 46.5 mg/
day [standard deviation (SD) 14.7, range 15-100) or
0.95 mg/kg/day (SD 0.20, range 0.27-1.95) as predniso-
lone. Additionally, intravenous methylprednisolone pulse
therapies were initially conducted in 39 (28 %) of 139
episodes: 0.5 g/day for 3 days in 17 episodes and 1 g/day
for 3 days in 22 episodes. All patients in this study were
Japanese and fulfilled the 1982 revised criteria of the
American College of Rheumatology for SLE [14].

The 139 episodes were prospectively followed for
8 weeks after corticosteroid therapy to assess for newly
developed psychiatric symptoms. Psychiatric events in our
rheumatologic unit were evaluated at regular intervals
(once a week) by experienced psychiatrists (K.N. and
M.O.) using subcategories of substance-induced disorders/
mental disorders owing to a general medical condition in
the Diagnostic and Statistical Manual of Mental Disorders,
4th edition (DSM-1V) [15]. Among these subcategories,
sexual dysfunction and sleep disorder were excluded.

According to the DSM-IV, the disturbances must be severe
enough to cause clinically significant distress or impair-
ment in social functioning.

Based on previous reports [12, 13, 16, 17], CIPDs were
defined as new-onset psychiatric symptoms that developed
within 8 weeks of corticosteroid administration and that
resolved completely through a reduction in corticosteroid
dosage and without additional immunosuppressive agents.
This definition was employed because of the dose depen-
dency of CIPDs [18] and because increasing the dosage of
corticosteroids and/or administering additional immuno-
suppressive agents in a patient who subsequently improves
implicates active CNS-SLE. If the psychiatric symptoms
resolved with the use of psychotropic agents, this was not
recognized as recovery from the psychiatric event until the
symptoms did not relapse after discontinuation of the
agents.

Laboratory and neurologic tests were mostly performed
within a week before administration of corticosteroids.
Neurologic tests, including brain magnetic resonance
imaging (MRI), electroencephalography (EEG), and cere-
brospinal fluid (CSF) analysis, were performed, if patients
gave standard clinical informed consent for these examin-
ations as part of a systematic evaluation of the disease,
because there could have been CNS involvement even in
the absence of current overt neuropsychiatric symptoms or
in the absence of an abnormal EEG or MRI lesions [10,
19]. Biochemical analysis of CSF samples included
determinations of immunoglobulin G (IgG) index and
Q-albumin (CSF/serum albumin ratio; an indicator of
blood—brain barrier damage) as well as analysis of inter-
leukin (IL)-6 and interferon (IFN)-o, which have been
reported to be associated with active CNS-SLE [11, 20-
23]. To address the possibility of development of CNS-
SLE or of other secondary causes such as infection or
metabolic derangement, we conducted laboratory and the
above-mentioned neurologic tests as soon as psychiatric
events occurred.

For statistical analyses, the non-parametric Mann—
Whitney U test was used to identify differences between
groups for continuous variables, and categorical variables
were compared by the Fisher exact test. To identify inde-
pendent risk factors for new-onset psychiatric disorders, we
performed a multiple logistic regression analysis by for-
ward stepwise variable selection methods using data sets
that were significantly (p < 0.05) or almost significantly
(p < 0.25) associated with the new-onset psychiatric dis-
orders in the univariate analysis. Regression coefficients
were used to calculate the odds ratios (ORs) and 95 %
confidence intervals (CI) of the ORs. In all statistical
analyses, p < 0.05 was taken to indicate statistical signif-
icance. We performed all analyses using the SPSS® Sta-
tistics 17.0 (SPSS Inc., Chicago, IL, USA).
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Table 1 Univariate analysis of risk factors for new-onset psychiatric disorders after corticosteroid therapy in patients with systemic lupus

erythematosus
Variable New-onset psychiatric disorders No psychiatric events p value
N=20 N =119

Disease duration after diagnosis, months 2.5 (0-28.3) 0.5 (0-72) 0.775

Cumulative clinical manifestations
Nephritis 11/20 (55 %) 85/119 (71 %) 0.141
Hematological disorder 13/20 (65 %) 57/119 (48 %) 0.159
Arthritis 10/20 (50 %) 49/119 (41 %) 0.460
Mucocutaneous disorder 10720 (50 %) 58/119 (49 %) 0.917
Serositis 3/20 (15 %) 14/119 (12 %) 0.683

Corticosteroid therapy
First-time corticosteroid therapy 12/20 (60 %) 60/119 (50.4 %) 0.428
Duration of corticosteroid therapy at admission, months 0 (0-51.8) 2.5 (0-76.8) 0.334
Baseline dose/body weight, mg/kg/day 0 (0-0.16) 0 (0-0.23) 0.345
Initiation/augmentation dose/body weight, mg/kg/day 1.05 (0.91-1.28) 0.83 (0.67-1.08) 0.002°
Methylprednisolone pulse therapy 7/20 (35 %) 28/119 (24 %) 0.274

Laboratory tests
White blood cell count (cells/mm®) 4,200 (2,925-6,675) 5,100 (3,500-6,900) 0.215
Red blood cell count (x10%/mm?) 3.83 (3.534.23) 3.98 (3.58-42.1) 0.496
Hemoglobin (g/dl) 11.4 (10.0-12.6) 11.5 (10.1-12.4) 0.813
Platelet count (x 10%/mm?) 20.4 (15.4-24.6) 21.2 (15.7-26.5) 0.525
Serum albumin (g/dl) 3.2 (2.7-3.8) 3.4 (29-3.7) 0.394
Serum creatinine, mg/dl 0.6 (0.5-0.9) 0.7 (0.6-0.8) 0.366
CH50 level (U/ml)° 13 (10-21) 24 (14-34) 0.009*
C3 level (mg/dl) 42 (32-60) 63 (46-80) 0.001*
C4 level (mg/dl) 5(2-11) 11 (5-17) 0.005"
Antinuclear antibody® 6 (5-8) 5 (4-7) 0.027*
Anti-DNA antibody (U/ml) (RIA) 49.5 (15-152) 38 (8-129) 0.455
Anti-ds-DNA IgG antibody (U/ml) (ELISA) 31 (11-142) 18 (5-83) 0.371
Positive anti-Sm antibody (ELISA) 5/20 (25 %) 20/113 (18 %) 0.310
Positive antiphospholipid antibodies? 2/18 (11 %) 20/105 (19 %) 0.525

Neurologic tests
Magnetic resonance images of the brain, abnormal® 5/18 (28 %) 23/84 (27 %) 0.590
Electroencephalogram, abnormal 420 (20 %) 118/84 (13 %) 0.317

Cerebrospinal fluid tests
Positive IgG index (normal <0.70) 5/18 (28 %) 14/77 (18 %) 0.269
Positive Q-albumin (normal<9.0) 6/16 (38 %) 2/73 (3 %) 0.000"
Interleukin-6 (pg/ml)® 1.4 (0.7-3.2) 2.2 (1.0-4.9) 0.196
Interleukin-8 (pg/ml)" 44.6 (24.1-74.6) 40.3 (26.7-78.3) 0.761
Interferon-a (IU/1)" 1.7 (0-18.3) 0 (0-14.8) 0.442

Data are number/number assessed (%) or median (interquartile range)

RIA radioimmunoassay, ELISA enzyme-linked immunosorbent assay

 Significant variables

b Levels <10 U/ml, the lowest limit of the assay, were calculated as 10 U/ml

¢ Antinuclear antibody (ANA) values were converted into the following binary logarithm: log,(ANA/40)

9" Antiphospholipid antibodies include anticardiolipin B,-glycoprotein I complex and lupus anticoagulant

e

f

All detected abnormalities in both groups were small subcortical lesions

Diffuse continuous bisynchronous slow waves were detected in three episodes, and 6 bursts in one

¢ Diffuse continuous bisynchronous slow waves were detected in seven episodes, 0 bursts in two, and sharp waves in two

" Interleukin (IL)-6, IL-8, and interferon (IFN)-a in the cerebrospinal fluid were determined in 19 episodes of new-onset psychiatric disorders and in 80
episodes of no psychiatric events. Values below the lowest limit of the assay were calculated as the value of the lowest limit: IL-6 as 0.15 pg/ml, IFN-a as

10 1U/

@ Springer



J Neurol (2014) 261:2150-2158

2153

Results

Incidence and clinical characteristics of new-onset
psychiatric manifestations after corticosteroid therapy

During the 8 weeks of corticosteroid administration, new
psychiatric events occurred in 20 (14.4 %) of the 139
episodes, accompanied by delirium in 2 events (10 %),
psychotic disorders in 3 (15 %), anxiety disorders in 1
(5 %), and mood disorders in 14 (70 %), which involved
depressive features in 2, manic features in 10, and mixed
features in 2. No individual patient had more than one
psychiatric diagnosis. All 20 events developed within
4 weeks (mean 12 days, range 2-28 days) of corticosteroid
administration. The mean dosage of corticosteroids
administered was 0.98 mg/kg/day (range 0.24—1.39 mg/kg/
day) as prednisolone. No episodes occurred because of
other secondary causes such as infection or metabolic
derangement or because of a psychological reaction, e.g.,
adjustment disorder. Other medications used in parallel,
such as trimethoprim/sulfamethoxazole (patient no. 8),
beraprost (patient no. 1), or famotidine (patient no. 13),
were not considered as likely secondary causes, because
these medications were continuously used before and after
the psychiatric episodes.

Risk factors of new-onset psychiatric manifestations
after corticosteroid therapy

Table 1 shows the results of the univariate analysis of risk
factors for new-onset psychiatric disorders after cortico-
steroid therapy. According to multiple logistic regression
analysis, positive Q-albumin (OR 18.2, 95 % CI 2.64-127,
p = 0.003) and serum C3 level (OR 1.05, 95 % CI
1.01-1.08, p = 0.01) were significant independent risk
factors.

Events fitting the definition of corticosteroid-induced
psychiatric disorder (CIPD)

Of the 20 psychiatric events, 14 were suitable for the
definition of CIPD, as reported elsewhere [13] (Table 2).
The mean interval between steroid administration and
CIPD manifestation was 12.5 days (range 2-28 days). The
mean dosage of corticosteroids administered was 1.03 mg/
kg/day (range 0.82-1.40 mg/kg/day). A psychotic disorder
occurred in one event and mood disorders occurred in 13
events, including depressive episodes in 2, manic episodes
in 9, and mixed episodes (i.e., simultaneous symptoms of
both depression and mania) in 2. All psychiatric events
resolved completely after corticosteroid dosage reduction
to a mean of 0.69 mg/kg/day (range 0.27-0.88 mg/kg/day).

Neurological/immunological findings prior to corticoste-
roid therapy in these 14 patients are shown in Table 3.
Of the 13 events presenting as mood disorders, 10 events
(77 %) were unipolar episodes during one therapy course,
while three events (23 %) were bipolar episodes during one
therapy course. One mixed episode (patient no. 13) and the
manic episode (patient no. 16) recovered after being suc-
ceeded by major depressive episodes. Another mixed epi-
sode (patient no. 17) recovered after being succeeded by a
manic episode followed by a major depressive episode.

Events not fitting the CIPD definition—differentiation
with CNS-SLE

Of the 20 psychiatric events, six were unsuitable for the
definition of CIPD because augmentation therapies were
performed after the occurrence of psychiatric events, e.g.,
re-augmentation of steroid dosage or additional immuno-
suppressive agents (Table 4). Two psychiatric events
(patients no. 10 and 20) were diagnosed as CNS-SLE
triggered by corticosteroid therapy on the basis of abnor-
mal neurologic and immunological findings indicating
CNS involvement (Table 3), which existed even prior to
the corticosteroid administration and improved in parallel
with these patients’ recoveries through treatment augmen-
tation with additional immunosuppressive therapy.

Patient no. 10 developed delirium after 8 days of cor-
ticosteroid administration of 0.59 mg/kg/day as predniso-
lone. She had already demonstrated an EEG abnormality of
diffuse continuous bisynchronous slow waves (3—7 Hz 0)
on the 6th day of corticosteroid administration. Addition-
ally, after the manifestation of delirium, she showed
hypoperfusion in the left temporal and left occipital areas
as depicted by single photon emission computed tomog-
raphy (SPECT), as well as markedly elevated levels of
serum anti-ribosomal P antibody (over 480 U/ml, normal
<37), which has been reported to be associated with active
CNS-SLE [21]. Intravenous cyclophosphamide pulse
therapy (500 mg/day) was performed, while the same
dosage of corticosteroid was maintained. Afterwards, EEG
findings dramatically improved and her psychiatric episode
also gradually disappeared. This case has been reported
elsewhere [24].

Patient no. 20 developed delirium on the third day of
methylprednisolone (0.5 g/day) pulse therapies that were
additionally performed for pancytopenia after 20 days of
corticosteroid administration up to 1.35 mg/kg/day as
prednisolone for lupus nephritis, pericarditis, and pleuritis.
Three days later, she developed coma and seizures. On the
7th day of the initial corticosteroid administration, she had
already shown an EEG abnormality with diffuse continu-
ous bisynchronous slow waves (3—7 Hz 0) and abnormal
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Table 3 Neurological/ Patient EEG Brain MRl IgGindex Q- CSF or other findings related to CNS
immunological findings prior to no (normal  albumin  involvement
corticosteroid administration in <0.7) (normal
SLE patients with new-onset <9.0)
psychiatric manifestations after
corticosteroid therapy Events fitting the CIPD definition
1 Abnormal®  Small 0.73¢ 11.7¢ Mild elevation of CSF protein (57 mg/dl)
subcortical
HIAs
3 Normal Normal 0.57 3.1 Normal CSF
4 Normal Normal 0.50 9.9¢ Mild evalation of CSF protein (59 mg/dl)
5 Normal Normal 0.90° NA Normal CSF
6 Normal Normal 0.49 2.8 Normal CSF
8 Normal Normal 0.36 12.2¢ Normal CSF
9 Normal Small 0.52 3.8 Normal CSF
subcortical
HIAs
11 Normal Normal 0.54 10.2¢ Normal CSF
12 Normal Normal 0.64 4.1 Normal CSF
13 Normal Normal 0.54 3.7 Normal CSF
16 Normal Normal 0.50 11.8° Marked elevation of CSF IFN-alpha
(136.3 TU/1); Mild evalation of CSF
protein (63 mg/dl)
17 Normal Normal NA NA CSF; NA
18 Normal Small 0.38 6.3 Normal CSF
subcortical
HIAs
19 Normal Normal NA NA CSF; NA
Events not fitting the CIPD definition
Diagnosed as CNS-SLE
EEG electroencephalograph 10 Abnormal® Normal 0.52 7.5 Markedly elevated level of serum anti-
MRI maenetic reSonan%:e pPhy. ribosomal P antibody (over 480 U/ml,
imagin £ CSF cerebrospinal normal <37); hypoperfusion in the left
agine, b temporal, occipital area as depicted by
fluid, CNS central nervous SPECT
system, CIPD corticosteroid- ‘ ‘
induced psychiatric disorder, 20 Abnormal® Multiple 0.88¢ 21.3¢ Marked elevations of IL-6 (144.9 pg/ml)
HIA high-intensity area, NA not subcortical and IFN-alpha (128.7 IU/1) in the CSF
available, /FN interferon, IL HIAs
interleukin, SPECT single Unable to make a definite diagnosis
photon emission computed 2 Normal  Normal 0.90¢ 4.1 Normal CSF
tomography b
4 e . 7 Abnormal® Normal 0.64 5.2 Normal CSF
Diffuse continuous
bisynchronous slow waves, 14 Normal Small . 0.44 7.1 Normal CSF
predominant 6 subcortical
b HIAs
0 bursts
R . 15 Normal Normal 0.73¢ 3.8 Normal CSF
Positive

CSF findings with marked elevations of intrathecal IL-6
(144.9 pg/ml) and IFN-a (128.7 IU/1), both which have
been reported to be associated with active CNS-SLE [18—
20], mild positive IgG index (0.88, normal <0.7), and
marked positive Q-albumin (21.3, normal <0.9). Brain
MRI showed multiple T2 high-intensity lesions at the time
of occurrence of delirium. This severe CNS-SLE case
recovered through re-augmentation of steroid dosage up to

1.79 mg/kg/day as well as three episodes of intravenous
cyclophosphamide pulse therapy (500 mg/day). EEG, CSF,
and MRI findings were also normalized.

The other four events, presenting as an anxiety disorder
(patient no. 2), a mood disorder with manic features
(patient no. 7), and psychotic disorders (patients no. 14 and
no. 15), all disappeared through re-augmentation of
immunosuppressive therapies targeting other symptoms of

@ Springer



J Neurol (2014) 261:2150-2158

2156

uonenswwpe (Aep/3 ¢() QuojostupaidjAyiow [euonippe Jo Aep piryl 9y} U0 PALINId0 WNLI[A

sAep ¢ 10j pasdisturwpe Ajeniur (Kep/3 G'() ouojostupaId[AYIoA
skep ¢ 10 pardisturwpe A[eniur (Kep/3 1) ouojostupaId[AyIoA

uoneIsojIuew JLeIyoAsdoInau pue UONENSIUIWPE PIOIA)S UIIMIDQ [BAISIU]

2

P
)

s1u0Ad dmeryoAsd jo uonem(

®

oprureydsoydo[oAo snouaaenur [HA7 ‘Quojostupaid 784 ‘0007 Xpul AJIATIOR IsBISIP SnsojewaylAIo sndny orwsAs y Z-7Vadd1s

ysel ‘I9pIosIp

01M) ‘Aep 93esop p1oI1als I9pIOSIp J130[01RWRAY
190000y 00€ snuydoN /3w 00 Sk ur uononpay 10T 000 onoyksq 91 €T snugdoN 49T ST
Qo1M) “‘Aep oSesop proas IopIOSIp
K10A000y 0S snugdoN /3w 00S ‘soX ur uonaNpay LJIT'T 70 RIERLGICK | IC 81 yser‘snuydoN  J/€T I
Kep
/33/3w 961 01 dn STUITUIE
IopIOSIp oSesop p1o1a)s jo oruew ‘SHLINU
K1oA009Y 1l JUSWIAAOIA ON uoneIuAWINE-0y PSTT 81°0 ‘IOpIOSIP POOJA S 8 ‘snuydoN  J/1¢€ L
Kep
/3y/3w 941 03 dn
IopIOSIp 93esop plo1a)s Jo
K10A000Y] 09 sTurouoINy ON uonejuowSNne-oy $2°0 00'0  JopIosIp AJoIXUY z ¥ yser ‘SnuuMy /4T z
sIsouSerp 9JIuyep € Ayew 0) 9[qeun)
Kep syuydou
SQINZ12S sown  /3y/8w 621 03 dn ‘I9pIOSIp
‘BWOd da1y) ‘Kep oSesop proals jo SQINZIOS o15010jewIay
K19A009Y 06 ‘wnieg /8w QS ‘SOX uornejuowIne-oy SET 00°0 ‘PWOod ‘WP €T 1 ‘SUISoRS  J/9T 0cC
Qouo oSesop yseJ ‘IopIosIp
‘Kep/3w 00G PIOI2)S Qwes o13o[01eWAY
K1or000y €C wmnuteg ‘SOA Jo durUSUIRIN 650 000 wnipg L Cl spupy o d4/9¢ 01
HTS-SNO se pasousei(q
ADAI 7ISd uonenswupy  ouljeseq
sarderoy
sordexoy Pa1INd20 qurpeseq PIOI3}SOO1I0D Xas
sep  uoneuOWIINE sjuaAd orneryoAsd 10yje sarderoy) SaInjey skep ®’IT Jo swoydwAs /s1eak ou
swodnQ  ‘juonEIN(  JO 198IE) U]y  oAlssardnsounurur jo uoneuewdny  Je ‘(Aep/Sy/Sur) asop [Sd  dmergdAsdomoN  JeAr]  -[VAATS joSre) urely 93y juaneq

IOPIOSIP JLIEIYOASd PadNpuI-proIa)sodnIod Jo UonIuyap aYj I0j S[eIINSUN SJUIAS JO SSWOIINO PUE SAINJEJ [BIIUID) § JqBL

pringer

A's



J Neurol (2014) 261:2150-2158

2157

SLE, and were not diagnosed as CNS-SLE because of
insufficient evidence of CNS involvement. Therefore, they
could not be identified as CIPDs, CNS-SLE, or the coex-
istence of both conditions.

Discussion

As one of the particularly difficult clinical situations in the
treatment of patients with SLE, it has been empirically well
known that new-onset neuropsychiatric symptoms in SLE
patients on corticosteroids could be due to CNS-SLE and
not to a CIPD [10]. However, to our knowledge, no reports
have definitely demonstrated the fact that corticosteroid
therapy worsens or triggers CNS-SLE. A small literature
review of ten cases of acute CNS complications in SLE
patients after corticosteroid pulse therapy showed that
psychosis occurred in four patients, seizures in three, and
hemiplegia in four [25]. However, there was little patho-
physiological information in this review. Tabata, et al. [26]
reported a pediatric SLE case who showed neuropsychi-
atric manifestations within 2 days after corticosteroid pulse
therapy. While both of these reports showed only a chro-
nological relationship between corticosteroid administra-
tion and psychiatric manifestations, the two cases
diagnosed as CNS-SLE in the present case-series had not
only this chronological relationship, but also evidence of
abnormal CNS findings even before the psychiatric mani-
festation. This fact suggests that the CNS symptoms
worsened during the course of corticosteroid therapy (or
were triggered by corticosteroid therapy) and only
improved with the augmentation of treatment by immu-
nosuppressive therapies.

Further, our study suggests that delirium (acute confu-
sional state) tends to represent CNS-SLE, requiring aug-
mentation of immunosuppressive therapy. A recent review
of CIPDs in contrast to CNS-SLE by Bhangle et al. [12] has
concluded that imaging and EEG abnormalities, the coex-
istence of non-CNS manifestations of SLE, and the presence
of serious disturbances in memory and concentration
(including delirium or acute confusional state) are more
suggestive of CNS-SLE than CIPDs. Meanwhile, mood
disorders, predominantly with manic features, tend to rep-
resent CIPDs. Recent studies [27, 28] have suggested that
manic symptoms are the most commonly observed response
to acute therapy with relatively high doses of corticosteroids,
while depression is likely more common than mania during
long-term treatment with corticosteroids [29]. These find-
ings are consistent with the results from the present study.

Both of the CNS-SLE cases in the present case-series
demonstrated EEG abnormalities (diffuse slow activities)
even prior to psychiatric manifestations, while only 1 of the
14 CIPD cases and 1 of the 4 cases that could not be

etiologically identified showed EEG abnormalities. Some
immunological abnormalities associated with CNS-SLE
were also obtained in both of the CNS-SLE cases, but they
were inconsistent. Other clinical features did not seem to
be different between the patients developing CIPDs and
CNS-SLE. Thus, our study suggests that EEG abnormali-
ties may possibly be predictive of CNS-SLE manifestations
after corticosteroid therapy.

In a previously published study [13] we identified
positive Q-albumin, an indicator of blood-brain barrier
damage, as an independent risk factor for CIPDs. Com-
pared with episodes in which no psychiatric events
occurred, a higher level of Q-albumin was found in epi-
sodes in which CIPDs developed, and an even higher level
was noted in episodes with active CNS-SLE which mani-
fested before corticosteroid administration [13]. In this
case-series, one of the two CNS-SLE cases also demon-
strated a markedly higher level of Q-albumin compared
with the mean levels seen in CIPD cases.

Of the 13 CIPD events presenting mood disorders in the
present case-series, 4 events showed bipolar episodes
(manic/mixed episodes recovering via major depression) in
one therapy course. Wada et al. [30] have reported in a
retrospective chart review on nine patients with first-onset
mood symptoms after corticosteroid use. The patients had
clinical courses of recurrent bipolar disorder after that.
Further careful observation is needed in such patients.

The chief limitation of the present study is that this was an
observational study of the presentation and treatment of SLE
patients with illness episodes severe enough to warrant hos-
pitalization. No scientific hypothesis was prespecified or tes-
ted in the course of the study. However, the strengths include
the careful description of the presentation and treatment of
unselected, consecutive cases in the hospital setting.

In conclusion, delirium may be suggestive of CNS-SLE,
while mood disorders may be more suggestive of CIPDs.
EEG abnormalities may possibly be predictive of CNS-
SLE. Careful differential diagnosis and treatment are
required. Furthermore, the present observational consecu-
tive case-series study suggests that corticosteroid therapy
can trigger or worsen CNS-SLE. However, neither our
cases nor the literature cited substantially support this
concept, which nonetheless remains an interesting possi-
bility worthy of consideration.
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