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Abstract

Studies of cognitive functioning in patients with systemic lupus erythematosus (SLE) have found deficits even in
patients without other evidence of neurologic involvement. The present study used scores on the 11 items of the
Mini-Mental State Exam (MMSE) to classify the cognitive impairment of 93 SLE patients as suggestive of
“cortical” or “subcortical” dysfunction using a validated statistical algorithm. Ninety-five percent of patients were
categorized as having “subcortical” deficits, and 5% were categorized as having “cortical” deficits. When the
analysis was limited to only those with total MMSE score®4, 81% were classified as “subcortical” and 19%

as “cortical.” These results suggest that SLE patients can have psychomotor and mental tracking deficits of a type
seen in patients with subcortical brain disease, even in the absence of gross neurologic involvement.

(JINS 2000,6, 821-825.)
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INTRODUCTION et al., 1992; Hanly et al., 1992; Hay et al., 1992), suggest-
Svstemic | h i SLE)i toi di ing significant, if subclinical, brain involvement.
ystemic lupus erythematosus ( )Is an autoimmune dis- The cognitive impairment associated with non-CNS SLE

orde_r affefctlsnl?Emultlple orgilz S%/Ztosmfj' A cogglderable pEjo'has typically been attributed to subcortical rather than cor-
port;]or(; Od | patlentsl( —970 epenc:::g on sulj. Yical dysfunction. While cortical syndromes, such as seen
methods) develop central nervous system ( ) comp IC4h Alzheimer’s disease and infarction of the major cerebral

tions, including stroke, seizures, delirium, or psychosis (Ko- : . N .
’ i ' ' ) _ arteries, typically produce aphasia, visual-constructional def-
zora et al., 1996). As might be expected, many patients wit ypicaly p P

“CNS | " suff Ve | . t (Carbotte et al icits, and amnesia due to encoding and storage deficits, signs
. upus” sufler cognitive impairmen (Car OUE €L &, o subcortical pathology typically include dysarthria, brady-
1986; Fisk et al., 1993). However, several studies also find, - . o ntion and working memory deficits, and mem-
cognitive deficits in SLE patients without signs of overt brain ' ’

) ) : ory retrieval problems. Early in the course of disease, cortical
alseialset((farlbgéf itgglAf 1H986't19|951’ 9%2”'?:}9 etal, Ilgg?dementias typically do not include slowed cognitive pro-

fany cla "d. d K aéssal " h ): b € prevaienc essing or problems with mental control, symptoms often
of cognitive disorder in non- upus has been estimated, o, j, patients with subcortical brain disease (Cummings,
to range from 15 to 38% (Carbotte et al., 1986; Denburglggo)

While the results of prior studies do not reveal a clear

) } o . cognitive profile, it can be concluded that many of the def-
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Health Science Center, Department of Clinical and Health Psychology, Bo*(_:Its eXh_'b'ted by non-CNS SLE patlen_ts |mpllcate subcor-
100165, Gainesville, FL 32610-0165. phone: (352)265-0680 ext. 6887fical brain structures. For example, Ginsburg et al. (1992)

fax: (352)265-0468. E-mail: bleritz@ufl.edu _ found that SLE patients perform worse than rheumatoid
Reprint requests to: Jason Brandt, Ph.D., Department of Psychiatry and

Behavioral Sciences, Meyer 218, Johns Hopkins Hospital, 600 North Wolféa-!’t.hrItIS patients on a task myolvmg compllex ?‘ttent'on' Ad-
Street, Baltimore, MD 21287-7218. ditionally, they found subtle impairments in simpler atten-
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tional tasks, visuospatial abilities, and motor coordination. SLE patients are subjected to the same discriminant for-
While the results of this study are limited by the fact that 9mula, the majority of patients would be categorized as hav-
out of 49 patients had either past or concurrent neurologiing cognitive impairments of a subcortical nature.
symptoms, other researchers have also found deficits in at-

tention, intellect, and verbal fluency in “neurologically nor-

mal” SLE patients (Kozora et al., 1996). Denburg et al. METHODS

(1997) found that non-CNS SLE patients who tested posi-

tive for the presence of lupus-specific antibodies performedResearch Participants

worse on tasks involving verbal memory, psychomotor speed

and cognitive flexibility than antibody-negative patients. TheTIhe_ datahfr(?]mh% cHonskgcutG/ € pati_ent; ?]tterlldifn I?/I ﬂ;_e .SLE
authors interpreted this constellation of deficits as consis$NIc at the Johns Hopkins University School of Medicine

tent with subcortical brain pathology. Earlier, Denburg et aI.and who had been administered the MMSE as part of the

(1987) found that non-CNS SLE patients demonstrated sig‘J_Ohns Hopkins Lupus Cohort Study were subjected to analy-

nificant difficulty with neuropsychological tasks assessings's' Written informed consent was obtained from all pa-

immediate visual—spatial memory, verbal fluency, and genyents; there was no payment for participation. All patients

eral fund of verbal knowledge were diagnosed with SLE according to American College
Brain imaging studies in SLE patients without signs andOf Rheumatology criteria (Tan et al., 1982). Athorough his-

symptoms of neurologic involvement have often revealedO'y was obtained from both the patient and from available
subcortical brain pathology. Chinn et al. (1997) found amedical records. Exclusion criteria included any past record

greater number of white matter lesions in non-CNS SLEOf seizur_es, str_oke, m_enir?gitis_, organic b_ra_in syndrqme, or
patients compared to controls. In addition, a greater perpsychos!s. Patients with histories of headlnjuryce_\usm_g Ios_s
centage of SLE patients had infarcts, hemorrhages, and geR,'-c consciousness, alcohol or drug abuse, or learning disabil-

eralized cerebral atrophy. Kozora et al. (1998) used magneti'J:'e_S wehre IslkeW|se_ e)CdUde?E' D'ﬁ ease aCt'V'g was asAse_sged
resonance imaging (MRI) and neuropsychological tests t4/Sing the Systemic Lupus Erythematosus Disease Activity

study structural abnormalities and cognitive deficits in non-mdex (SLEDAI; Bombardier et al., 1992), and duration of

CNS SLE patients. They found white matter hyperintensi-diseaSe was obtained based on patient report of symptom
ties and increased ventricle-to-brain ratios (VBR) in 350,0nset. Clinical disease information was available for 91 of

of the patients, and 35% were classified as cognitively im-the 93 patients (see Table 1).

paired. The finding of white matter abnormalities suggests

subcortical involvement, and is consistent with previouspygcedures

structural MRI studies in patients with SLE (Emmi et al.,

1993). While no relationship was found between neuropsyThe MMSE was administered by the third author, who was
chological test performance and either of the imaging meatrained and supervised by a board-certified neuropsychol-
surements, the authors suggest that this may be due to tlgist (J.B.). The raw scores on the 11 items of the MMSE
fact that the MRI measures were global measures of atroaere used to calculate a discriminant score for each patient.
phy, rather than specific to particular cortical regions or sub-The discriminant equation, derived by Brandt et al. (1988)
cortical nuclei. Gonzalez-Crespo et al. (1995) studied brains ¢ = 0.398X (date)— 0.480X (registration)— 0.202 X

MRI scans in patients with CNS lupus and those with non-{calculation)+ 0.650 X (recall) + 0.648 X (naming)—

CNS lupus. They reported that a large number of patients if.659 X (writing) — 0.618. If¢ = 0, a participant is clas-
both groups had periventricular and subcortical white mat-

ter lesions, but there was no significant difference in the

number or Ioca}tion .of lesions between the groups. TakeR pe 1. Demographic and clinical characteristics

together, these imaging results suggest that the observed cag-

nitive deficits may be the result of vascular abnormalities invariable M (SD) Range N

the subcortical white matter.

A r 41.42 (14. 13- -
We teSt?d, the hyp_o_theSis t_hat ”9”'CN5 S_LE pati_ent%gﬁc(gt?:nsl)evel (highest grade) 13.12( (3?.?))4) 33?21 -

would exhibit a cognitive profile typical of patients with pjsease duration (years) 1147 (8.72) 0-56 -
“subcortical dementia,” albeit in a much milder form. In an pisease activity (SLEDAI score)* 3.18 (3.40) 0-22 -
effort to distinguish cortical from subcortical types of brain Prednisone dosage (ndgy) 7.71 (8.65) 0-60 -—
disease, Brandt et al. (1988) differentiated patients with Alz-Total sample - - - 93
heimer’s disease (the prototypic cortical dementia), and HunMale - - - 4
tington’s disease (a prototypic subcortical dementia) basefiemale - - - 89
on their patterns of performance on individual items of thePrednisone use - - - 3

NSAID use - - - 33

Mini-Mental State Examination (MMSE; Folstein et al.,
1975). Adiscriminant equation was empirically derived an
c_ross-valldateq that correctly classified patients 84% of th@\lote.SLEDAI = Systemic Lupus Erythematosus Disease Activity Index;
time. We predicted that when MMSE scores of non-CNSNSAID = nonsteroidal anti-inflammatory drugs.

dCytotoxic use - - - 25
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Fig. 1. Frequency distribution of discriminant scores for SLE patients. A score greater than zero indicates subcortical-
type of impairment, a score less than zero indicates a cortical-type impairment.

sified as having “subcortical” deficits, while % < 0, the  (81%) were classified as having a subcortical profile and 3

participant is classified as having “cortical” deficits. (18.8%) had a cortical profile. The individual item scores
of these patients are displayed along with those of the HD
and AD patients from Brandt et al. (1988) in Figure 2. It is

RESULTS clear that the SLE profile is more similar to the HD than the

MMSE scores ranged from 20 to 30(= 27.46,SD= 2.64). AD profile.
Discriminant scores¢) ranged from—0.239 to +2.519

(M = 1.186,SD = .625) and are presented in Figure 1. D|[SCUSSION
Eighty-eight of the SLE patients (94.6%) were classified as

having subcortical deficits, whereas only 5 (5.4%) were clas/\MOst every patient in this study received a negative dis-
sified as having cortical deficits. criminant score using the MMSE classification formula. Such

The correlation between discriminant score and totafcores are characteristic of patients with HD and unlike pa-
MMSE score was not significant (Pearson .19,p > .05). tients with Alzheimer’s disease. Similar results were ob-

The correlations between disease severity (SLEDAI score?ame‘j when the sample was limited to those patients with
and MMSE scorer(= —.16,p > .05), and between dura- otal MMSE scoress 24. SLE patients with scores in this

tion of disease and MMSE score£ —.19,p > .05) were  'ange obtained particularly low scores on serial sevens, a
not significant. Finally, the correlations between SLEDAI task j[hat requires attention, working memory, and mental
score and discriminant score & .012,p > .05), and be- tracking, all processes that have been linked to connections

tween duration of disease and discriminant score (.037, between basal ganglia and prefrontal cortex. In addition, SLE
p > .05) were not significant. patients had difficulty articulating “no ifs, ands, or buts.”

The analysis was then restricted to only those patient9Verall, they performed more like HD patients than AD pa-

with total MMSE scoress 24. The mean MMSE score of U€Nts on the majority of individual items.
patients in this group was 22.23D= .786). Discriminant Neuropsychological and neuroimaging studies suggest that

scores ranged from-.239 to+ 2.758 M = 1.038,SD = patients with SLE who have never had a clinically signifi-

.946). Thirteen of the 16 SLE patients who fell in this rangeCaNt Neurologic event may nonetheless have subtle cogni-
tive disturbances of a subcortical variety. Although the

< . . — 4 : MMSE is only a brief cognitive screening test, and may be
There is an error in the original article (Brandt et al., 1988) with re- latively i itive t b tical d tia (Rothlind &
gard to the classification criteria. A score of less than zero indicates corf€latvely |nsen_5| Ive 10 su COI’. K’ta _emen 1a ( othiin
tical dementia, while a score of zero or more indicates subcortical dementidBrandt, 1993), it nonetheless distinguishes cortical and sub-
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Fig. 2. MMSE individual item scores expressed as a percent of maximum score for SLE patients, and the HD and AD
patients from the original sample.

cortical subtypes with reasonable accuracy. In our samplehe potential roles of comorbid depression and medication
correlation of total MMSE score with discriminant score wasuse should be more thoroughly explored.

not significant, demonstrating that our algorithm is not dis-

tinguishing groups based on severity of impairment. Rather

the groups differ in the pattern of task failures. ACKNOWLEDGMENTS
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