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Abstract

Background: The clinical challenge in subjective cognitive impairment (SCI) is to identify
which individuals will present cognitive decline. We created a statistical model to determine
which variables contribute to SCI and mild cognitive impairment (MCI) versus Alzheimer's dis-
ease (AD) diagnoses. Methods: A total of 993 subjects diagnosed at a memory clinic (2007-
2009) were included retrospectively: 433 with SCI, 373 with MCI and 187 with AD. Descriptive
statistics were provided. A logistic regression model analyzed the likelihood of SCI and MCI
patients being diagnosed with AD, using age, gender, Mini-Mental State Examination score,
the ratio of f-amyloid 42 divided by total tau, and phosphorylated tau as independent vari-
ables. Results: The SCI subjects were younger (57.8 + 8 years) than the MCI (64.2 + 10.6 years)
and AD subjects (70.1 £ 9.7 years). They were more educated, had less medial temporal lobe
atrophy (MTA) and frequently normal cerebrospinal fluid biomarkers. Apolipoprotein E4/E4
homozygotes and apolipoprotein E3/E4 heterozygotes were significantly less frequent in the
SCI group (6 and 36%) than in the AD group (28 and 51%). Within the regression model, car-
diovascular risk factors, confluent white matter lesions, MTA and central atrophy increased
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the AD likelihood for SCI subjects. Conclusions: SCI patients form a distinct group. In our
model, factors suggesting cardiovascular risk, MTA and central atrophy increased the AD like-
lihood for SCI subjects. © 2014 S. Karger AG, Basel

Introduction

Subjective cognitive impairment (SCI) can be defined as the presence of cognitive
complaintsin the absence of pathological neuropsychological testing [1]. SCI patients represent
a significant sample of the population attended to memory clinics worldwide [2]. The question
remains whether the difficulties noticed in SCI represent an early stage in the dementia process
which escapes formal neuropsychological testing [an SCI-mild cognitive impairment (MCI)-
Alzheimer’s disease (AD) continuum] or whether they are the result of other coexisting condi-
tions, such as mood disorders [3-9]. In some studies, the SCI group differs from the general
aging population in parameters such as behavioral and psychological symptoms [10], cerebro-
spinal fluid (CSF) biomarkers [11, 12], hippocampal and cortical volumes [13-15], functional
neuroimaging [12, 16, 17] and AD pathology [18, 19]. Other studies contradict these findings
[7, 20], and the significance and prognosis of an SCI diagnosis remain unclear.

In the first part of this paper, we aim to describe the characteristics of the patients who
are referred for cognitive assessment and receive an SCI diagnosis in a specialist memory
clinic setting. In the second part, we enter clinical and paraclinical variables into a statistical
model that accurately distinguishes between diagnoses. In this way, we evaluate which
factors correlate with AD likelihood within the model.

Methods

Patient Characteristics

The Karolinska Memory Clinic is based at the Department of Geriatric Medicine at the
Karolinska University Hospital, Huddinge, Sweden, and receives approximately 450 new
patients each year. The clinic provides treatment for dementia disorders of the geriatric popu-
lation of the adjacent hospital area as well as memory problems of the inhabitants of the greater
Stockholm area aged <65 years. The patient groups are therefore highly heterogeneous.

A total of 1,154 patients were referred to the Karolinska Memory Clinic from 2007
through 2009. Patient interviews and clinical assessments were accompanied by physical
examinations and cognitive screening, which dictated further testing [21]. The investigations
chosen were based on the patients’ clinical presentation, symptoms and clinical examination.
Diagnoses were made by a senior consultant in consensus with a team of geriatricians, neurol-
ogists, neuropsychologists, nurses, occupational therapists, psychiatrists and speech thera-
pists [2] involved in each case. For the diagnosis of SCI, the ICD-10 classification was employed,
i.e, Z03.3 = observation for suspected nervous system disorder’, when the patient had
subjective memory problems that could not be confirmed objectively [22]. MCI was diag-
nosed applying the consensus criteria for MCI [23]; the ICD-10/DSM-I1V criteria were used for
dementia [22, 24] and the NINCDS-ADRDA criteria for AD [21, 25]. Patients were excluded if
they were not diagnosed with AD, MCI or SCI or if they had coexisting conditions that might
put the diagnosis in doubt, such as congenital cerebral abnormalities, aggressive neoplasm or
concurrent epilepsy. Patients with common psychiatric comorbidities, such as depression, or
chronic somatic diseases, such as heart conditions, were not excluded. This resulted in a total
of 993 included patients.
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Our sample was retrospectively drawn from routine clinical records, thus representing a
naturalistic sample where the patients’ clinical picture dictated diagnostic plans.

Assessment

Neuroimaging

All patients underwent neuroimaging (24.8% CT, 75.2% MRI), which was performed at
different radiology departments in Stockholm and neighboring counties, with different
machines and protocols.

Ofthe 993 included patients, 560 underwent blinded medial temporal lobe atrophy (MTA)
rating. MTA was assessed visually using the Scheltens scale [26] on a coronal T1-weighted
sequence in MRI or on a CT scan with coronal reconstruction. Since previous studies have
demonstrated good agreement between multidetector row CT and 1.5-tesla MRI [27], all pa-
tients with an MRI or CT scan were included in the study. The coronal series were angulated
perpendicular to a line between the anterior and posterior commissures (AC-PC) or perpen-
dicular to the long axis of the brainstem [28]. Scores ranged from 0 (no atrophy) to 4 (severe
atrophy), where grades 3 and 4 are referred to as clearly pathological. The left and right MTA
were rated separately. The assessment was done by one rater (L.C.) who was blinded to the
clinical data.

White matter lesions (WML) were assessed in 943 of the included patients on axial FLAIR
MRI and axial CT scans with a grading system based on the revised Fazekas scale [29]: no
WML, few WML and confluent WML. Because of the possible lack of comparability between
WML evaluated by CT and those evaluated by MRI, the results are presented for both neuro-
imaging methods together and separately.

Central atrophy, defined as loss in central gray matter and widening ventricles compared
to astandard 25-year-old individual, was assessed in 980 patients on an axial FLAIR sequence
or axial CT scan and rated dichotomously as presence or absence of atrophy. Cortical atrophy
was rated dichotomously in 980 patients, and evaluated as widening sulci and atrophy of gyri
in different cortical regions.

Due to differences in protocol and neuroimaging techniques, not all neuroradiological
variables could be evaluated for all patients; in this case, only the variables included on the
imaging slides were considered.

CSF Analyses

CSF was obtained by standard lumbar puncture. CSF data were available for 744 patients.
All samples were stored at -80°C until analysis. CSF total tau (t-tau), phosphorylated tau
(p-tau) and 42-residue amyloid- (AB4;) were determined using a commercially available
sandwich ELISA (Innogenetics, Ghent, Belgium) [30]. The cutoff points employed for the diag-
nosis were >400 ng/1 for t-tau, >80 ng/1 for p-tau and <450 ng/I for AB4,. These cutoffs were
defined by the Department of Clinical Chemistry at the Karolinska University Hospital and are
those employed in clinical practice.

Apolipoprotein E Genotyping

Patient DNA samples for apolipoprotein E (ApoE) genotype analyses were extracted
from peripheral white blood cells using standard methods [31], and ApoE genotypes were
determined by a microsequencing method on microtiter plates (AffiGene ApoE, Sangtec
Medical, Bromma, Sweden). ApoE data on 325 of the included patients were available.

Neuropsychological Testing and Clinical Evaluation

Neuropsychological testing included the Mini-Mental State Examination (MMSE) [32] and
a combination of the following: information and similarities, logical memory, block design and
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digit symbol [Wechsler Adult Intelligence Scale, Revised (WAIS-R)] [33]; Wechsler Memory
Scale, Revised [34]; figure classification [subtest of the Synonyms Reasoning Block Test (SRB2)]
[35]; Rey Auditory Verbal Learning Test (RAVLT) [36]; copying and memory (subtest of the
Rey-Osterrieth Complex Figure Test) [37]; Trail Making Test parts A and B [34], and/or Verbal
Fluency Test (FAS) [38]. The clinical evaluation included the assessment of behavioral and
psychological symptoms associated with dementia (BPSD), which were evaluated by interview
and registered as the presence or absence of positive or negative BPSD. Depression was deter-
mined both with a clinical interview and with the Cornell Scale for Depression in Dementia
(CSDD) [39], where ascore >8 indicates depression. Patients were considered to have a positive
family history of dementia when there was at least 1 affected first-degree relative.

Statistical Evaluation

Descriptive Statistics

Group differences for discrete variables were calculated with x? tests. Some of the vari-
ables where group differences were presented as means were non-normal. Therefore, p
values were obtained from binary logistic regression, since this corresponds with nonpara-
metric log-linear tests of the means. For each variable, the MCI and AD group means were
compared with the SCI group mean.

Statistical Model

A statistical model was created to analyze the likelihood of being diagnosed with AD
among the patients in our database. This required three steps. First, a statistical logistic
regression model was established that accurately classified patients as AD/not AD, as defined
by their clinical diagnoses. A number of models were tested, and the model containing age,
gender, MMSE score, AB4,/t-tau ratio and p-tau as independent variables was the most
accurate one, classifying 94.9% of the patients correctly. Second, the model was applied to
every patient in the SCI, AD and MCI groups, and to each subject, the probability of being diag-
nosed with AD was assigned by the model (ranging from 0.0 to 99.2%). These probabilities
were stored as a variable (henceforth referred to as AD likelihood). Finally, they were used
as the outcome in separate models for the MCI and SCI groups. All clinical variables were
introduced one at a time in an effort to identify the ones which were associated with an
increased probability of being diagnosed with AD.

These variables included clinical data (years of education, cardiovascular risk factors,
positive BPSD, negative BPSD, presence of allergies, alcohol abuse, stroke or transient
ischemic attack, parkinsonism, rheumatoid arthritis and chronic inflammatory disease),
current treatments (acetylsalicylic acid, nonsteroidal anti-inflammatory drugs, steroids, anti-
hypertensive therapy and neuroleptics) and neuroimaging data (frontal, temporal and
parietal atrophy, generalized atrophy, central atrophy, WML, mean MTA, MTA on the left side,
MTA on the right side and the highest MTA score for each patient). Dichotomous variables
were derived from MTA, such as MTA >2 and >3 for the left and right sides, as a mean value,
and as a maximum value on either side. Also entered were neuropsychological tests, the CSDD
score and other paraclinical data (ApoE phenotype, background electroencephalogram
rhythm, elevated thyroid-stimulating hormone and elevated homocysteine).

Results
Descriptive Statistics

In the analyses, 433 patients with SCI, 373 with MCI and 187 with AD were included.
Descriptive statistics are given in tables 1-4. The SCI patients were significantly younger
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Table 1. Comparison of group means and proportions between MCI, SCI, and AD for clinical variables

MCI p SCI p AD
Age, years 64.2 <0.001 57.8 <0.001 70.1
Female 53.9 0.003 64.2 0.893 63.6
Years of education 12.0 <0.001 13.3 <0.001 10.9
Symptom duration, years 3.5 0.390 3.3 0.074 2.9
Family history of dementia 34.0 <0.001 48.6 0.004 36.1
Hyperlipidemia 29.8 <0.001 183 0.008 27.8
Diabetes 13.4 <0.001 5.3 0.122 8.6
Hypertension 42.2 <0.001 25.2 <0.001 46.2
Heart disease 19.6 <0.001 7.8 <0.001 19.2
Stroke/TIA 39.4 0.057 23.8 0.682 28.0
Parkinsonism 211 0.018 5.6 0.925 5.0
Allergies 8.3 0.088 12.0 0.049 6.7
Rheumatoid arthritis 0.8 0.430 1.5 0.34 0.6
NSAIDs 7.7 0.142 10.8 <0.001 2.2
Non-NSAIDs 9.7 0.122 13.3 <0.001 33
Steroids 5.9 0.052 9.8 0.965 9.9
ASA treatment 21.8 0.002 13.7 0.001 24.7
Antidepressants 29.6 0.511 317 <0.001 171
Neuroleptics 2.2 0.943 2.1 0.650 2.7
Vitamin By, supplements 12.6 0.476 11.0 0.038 17.1
Treatment for thyroid conditions 8.1 0.081 11.8 0.013 5.4

Results are proportions, indicated as percentages, unless indicated otherwise. AD and MCI group means
and proportions were compared to SCI. p values correspond to x? tests or binary logistic regression, as
appropriate. TIA = Transient ischemic attack; NSAIDs = non-steroidal anti-inflammatory drugs; ASA =

acetylsalicylic acid.

Table 2. Comparison of MMSE, CSDD and CSF biomarker means, and BPSD prevalence between groups

MCI p SCI p AD
MMSE score 26.7 <0.001 28.4 <0.001 23.3
CSDD score 7.0 0.119 7.8 <0.001 4.7
Positive BPSD, % 11.0 0.259 13.7 0.935 13.9
Negative BPSD, % 41.7 0.235 45.8 <0.001 29.4
Low AB4; 52 (40%) <0.001 10 (7%) <0.001 68 (52%)
High t-tau 69 (32%) <0.001 26 (12%) <0.001 120 (56%)
High p-tau 52 (31%) <0.001 20 (12%) <0.001 93 (56%)

AD and MCI group means and proportions were compared to SCIL p values correspond to x? tests or binary
logistic regression, as appropriate. Low AB4, = Amyloid-f3 <450 ng/], number of patients and percentage in
each group; high t-tau = total tau >400 ng/], number of patients and percentage in each group; high p-tau =
phosphorylated tau >80 ng/l, number of patients and percentage in each group. For CSF analyses, p values
correspond to Fisher’s exact test comparisons for the percentages in each group.

(57.8 + 8 years) than both the MCI (64.2 + 10.6 years) and the AD patients (70.1 + 9.7 years),
and 64% of the SCI patients were women.

SCI individuals had more years of education compared to both the MCI and AD groups
(table 1). The mean MMSE score for SCI patients was 28.4 (table 2). A first-degree family
history of dementia was present in 49% of the SCI group, which was higher than for the MCI
(34%) or the AD (36%) group (table 1).
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Table 3. Comparison of neuroimaging data between groups

MCI p SCI p AD

MTAL 1.49 <0.001 1.00 <0.001 1.82
MTAR 1.43 <0.001 0.98 <0.001 1.77
Cortical atrophy

Temporal 9.3 0.004 4.2 <0.001 18.4

Parietal 23.4 0.463 21.3 0.157 26.5

Generalized 18.3 0.005 11.2 <0.001 27.6
Central atrophy, generalized 29.4 <0.001 13.3 <0.001 37.8
No WML 36.8 <0.001 56.6 0.196 50.8
Few WML 42.7 0.085 36.6 0.444 33.3
Confluent WML 20.5 <0.001 6.8 0.001 15.8

Results are proportions, indicated as percentages, except for MTA L and MTA R. AD and MCI group means
and proportions were compared to SCI. p values correspond to x? tests or binary logistic regression, as
appropriate. MTA L = Blinded MTA rating on the left side (average); MTA R = blinded MTA rating on the right
side (average).

Table 4. Comparison of ApoE

genotypes between MCI, SCI and Ll p Sl p =

AD All genotyped 118 (100) 140 (100) 67 (100)
ApoE3/E3 55 (46.6) 0.753  68(48.6) <0.001 13(19.4)
ApoE4/E4 13(11.2) 0.121 8(5.7) <0.001 19 (284)
ApoE3/E4 42 (36.2) 0.889 51(36.4) 0.050 34(50.7)
ApoE3/E2 8(6.9) 0463 13(9.4) 0.037 1(1.5)

Figures are numbers with percentages in parentheses. AD and MCI
group means and proportions were compared to SCI. p values
correspond to X2 tests. There was a statistically significant difference
between ApoE genotypes between the SCI and AD groups, with no
significant difference between the SCI and MCI groups.

Cardiovascular risk factors were prevalent in our sample. All cardiovascular risk factors
were higher in the MCI group, and hyperlipidemia and arterial hypertension were signifi-
cantly higher in the AD group compared to the SCI group (table 1).

The mean MTA in this SCI sample was 0.98 on the right side and 1.00 on the left, but
significantly more atrophy was found in MCI patients (MTA staging of 1.43 on the right and
of 1.49 on the left) and even more in AD patients (MTA staging of 1.77 on the right and of 1.82
on the left; both p < 0.001) (table 3). The distribution of SCI patients by MTA score is found
in figure 1.

CSF analysis was performed in 309 persons with SCI, 270 with MCI and 165 with AD. The
percentage of subjects with pathological values for AB4,, t-tau and p-tau was significantly
lower in the SCI group compared to the MCI and AD groups (table 2).

In the SCI group, 140 patients had undergone ApoE testing, compared to 118 MCI and 67
AD patients. The percentage of both ApoE4/E4 homozygotes and ApoE3/E4 heterozygotes
was significantly lower in the SCI group (6 and 36%) than in the AD group (28 and 51%)
(table 4).
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1

0 1 2 3 4
EMTAL 19.9% 62.6% 15.0% 2.0% 0.4%
MTAR 21.5% 61.0% 15.9% 1.2% 0.4%

Fig. 1. Blinded MTA staging for the SCI group; left (L) and right (R) MTA.

Information on the CSDD was available for 665 subjects: 294 with SCI, 248 with MCI and
123 with AD. The average score was 7.8 (SD 5.8) in the SCI group. In contrast, there were
significantly less depressive symptoms assessed with the CSDD in the AD group (table 2).

A neuropsychological diagnosis was available for all patients, but scores for individual
tests were often not provided and different tests had been used for different patients, so there
were insufficient quantitative data for comparison.

Statistical Prediction Model

The outcome in these models (AD likelihood) was the predicted likelihood (ranging from
0.0 t0 99.2%) within the statistical model of being diagnosed with AD from the MMSE and CSF
profile, taking the AB4,/t-tau quotient and p-tau into account. Separate models were run for
SCI and MCI patients. In the case of dichotomous variables,  coefficients represent the per-
cent difference in AD likelihood within the model between the categories of said variable. For
nondichotomous discrete variables, 3 coefficients represent the percent difference in AD like-
lihood for each stepwise increase in the analyzed variable.

Clinical and Biological Variables

The number of cardiovascular risk factors showed a significant positive association with AD
likelihood in the SCI group (table 5). The presence of arterial hypertension was positively asso-
ciated with AD likelihood in the SCI group with a coefficient of 6.7 (6.7% higher AD likelihood
among hypertensive patients). Stroke or transient ischemic attack was negatively associated
with AD likelihood in the MCI group with a coefficient of -26.2. The presence of at least 1 ApoE4
allele increased the AD likelihood significantly in the MCI group by almost 28% (table 5).

Neuroimaging

Central atrophy was significant for both the MCI and the SCI group, albeit with a different
direction of association: central atrophy increased the likelihood of being classified as AD in
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Table 5. Differences in the AD likelihood as assigned by the statistical regression model (%) for each variable
among persons diagnosed with SCI and MCI

SCI MCI

B p B p
Number of cardiovascular risk factors 2.47 0.044 -0.63 0.770
Arterial hypertension 6.67 0.002 -3.80 0.361
Stroke/TIA 3.60 0.544 -26.24 0.011
ASA treatment -0.90 0.726 -8.49 0.086
Years of education 0.53 0.056 0.31 0.586
One or more ApoE4 allele 5.86 0.060 27.97 <0.001
Central atrophy 7.32 0.006 -12.43 0.005
MTAR =3 53.47 <0.001 -6.34 0.514
MTAL =3 21.10 0.007 -16.56 0.023
WML 2.57 0.101 -5.78 0.042
Confluent WML 9.00 0.033 -11.47 0.045

Results of linear regression with AD likelihood as outcome. The outcome is the probability of being
diagnosed with AD (ranging from 0.0 to 99.2%). The results are presented as 3 coefficients and p values. The
B coefficients show the percent differences in the likelihood of being diagnosed with AD. Results are controlled
for age and sex. TIA = Transient ischemic attack; ASA = acetylsalicylic acid; MTA R 23 = MTA rating on the
right side 23 (dichotomous variable); MTA L 23 = MTA rating on the left side 23 (dichotomous variable);
WML = WML as a trichotomous variable: none, few and confluent; confluent WML = presence vs. absence of
confluent WML.

the model for SCI subjects (coefficient 7.3) but decreased the likelihood among MCI subjects
(coefficient -12.4). The dichotomous variable MTA >3 increased the AD likelihood in the SCI
group with a coefficient of 53.5 on the right side and of 21.1 on the left and showed a signif-
icant but negative association for the MCI group only on the left (coefficient -16.6). The
presence of WML had a significant negative association with AD likelihood for the MCI
subjects. Confluent WML showed a significant positive association in the SCI group but a
significant negative association in the MCI group (table 5).

In general, variables representing cardiovascular risk, either directly or indirectly
through WML in neuroimaging, tended to show positive associations in the SCI group but
negative associations in the MCI group.

Discussion

In our sample, SCI patients were a distinct group, differing from MCI and AD patients in
anumber of variables. They were younger, which explains the lower prevalence of cardiovas-
cular risk factors compared to the other groups. Logically, their MMSE scores were higher,
and CSF measures, which had been used during the diagnostic process, showed higher AB,;
and lower tau. The percentage of ApoE4 carriers, both homo- and heterozygotes, among the
AD group fell within expected values [40] and was significantly lower in the SCI group. This
conforms to the current knowledge about the role of ApoE4 in late-onset AD. However, geno-
typing results were available to clinicians during workup. Circularity, which occurs when
there is dependency between a variable used to define groups at study onset and variables
used in analyses, may also have played a part in these results.
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It has been proposed that at least some cognitive complaints stem from depressive or
anxious symptoms rather than from cognitive decline. Our finding of a more prevalent family
history of dementia and a higher CSDD score in the SCI group might support this hypothesis.
However, SCI subjects differed in depressive symptoms only from the AD group and not from
the MCI group, suggesting that depression might be reactive to cognitive difficulties and
require insight that is lost in dementia, or that mood disorders are harder to diagnose in
dementia. It has been shown that depression causes attention deficits, which might lead to
subjective cognitive complaints [41]. The relationship between depression and AD is,
however, unclear. A previous study did not find a positive association between depressive
symptoms and AD pathology as measured by CSF biomarkers, but instead found a negative
association between depressive symptoms and tau [30].

Blinded MTA rating revealed interesting data, with few SCI patients presenting patho-
logical scores, as seen in figure 1. Higher scores increased the AD likelihood in the SCI group
but decreased the probability or showed negative trends in the MCI group. Circularity may
explain these results, since clinicians had access to neuroimaging even though they did not
have access to the formal MTA rating. Hence, MCI patients with more temporal lobe atrophy
probably displayed non-AD clinical characteristics - otherwise they would have been diag-
nosed with AD, not with MCI. Other authors have found hippocampal atrophy in SCI subjects
[14, 15], but their studies evaluated the whole hippocampal volume, whereas our MTA
assessment was done on a single coronal image at the mid part of the hippocampal head. Our
study lacked normal controls for comparison. A longitudinal follow-up would be needed to
investigate if the atrophy progresses.

Central atrophy and confluent WML showed a positive association with AD likelihood in
the SCI group and a negative association in the MCI group. Individual cardiovascular risk
factors were often not significant in one or either group, but variables representing cardio-
vascular risk tended towards a positive association in the SCI and a negative association in
the MCI group. This could reflect epidemiological differences between groups and a difference
in the prevalence of cardiovascular risk factors (table 1). It might also show fundamental
differences in the differential diagnosis that is posed in each group: among SCI subjects, the
differential diagnosis might lie between prediagnosable AD and nonorganic pathology. Cere-
brovascular risk factors, particularly hypertension, smoking, obesity and diabetes, are asso-
ciated with AD [42] and might increase the AD likelihood in this group. By contrast, the MCI
group might comprise subjects with predementia AD and cognitive deficits due to other
causes, among them cerebrovascular pathology, as evidenced by the high stroke prevalence
(39%). Since cardiovascular risk factors have a stronger link to vascular cognitive impairment
than they have to AD, in this group, cardiovascular markers might push the diagnosis towards
vascular cognitive impairment and away from AD.

A weakness of our study is its cross-sectional design. A longitudinal follow-up would be
needed to investigate if the atrophy progresses or if the neuropsychological profile of SCI
patients deteriorates. The focus of this paper was to characterize SCI subjects and compare
them to AD patients. SCI patients were selected because they were referred to the memory
clinic for cognitive complaints, irrespective of their origin. As such, the underlying causes of
complaints in this group are varied and represent the heterogeneity found in clinical practice.
Our study is naturalistic in its design, and the diagnosis of SCI followed the routine clinical
practice at our memory clinic and was not determined by a research protocol. Thus, not all
tests were available for all patients as they would have been in a research cohort; in a clinical
setting, some patients may not need, or refuse to complete, certain procedures. Other centers
and settings may have different procedures. The advantage of clinic-based studies is a more
representative and less selected study population. However, the absence of standardized
criteria for SCI makes it difficult to compare studies on the subject [8, 43], and others may
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have employed different criteria. Likewise, we only excluded patients with atypical comor-
bidities, such as intracranial neoplasms, that questioned the diagnosis. The high percentage
of parkinsonism among the MCI patients is a consequence of this, and might reflect a hetero-
geneous patient group. Comorbid AD and Parkinson’s disease, cognitive decline due to Parkin-
son’s disease and subcortical vascular pathology may explain the high prevalence of parkin-
sonim in this group.

The model for evaluating AD likelihood was based on the MMSE and CSF profile (AB42/
t-tau quotient and p-tau). There are several possible ways to construct such a model, and
models based on other factors may also be important to explore.

A number of studies suggest that SCI subjects may not all be healthy individuals [4, 6, 11,
13-15,19], and several authors have proposed that some SCIs might be the earliest detectable
stage of AD [3, 12, 44]. The challenge is to distinguish between cognitive complaints due to
factors such as anxiety or depression and those stemming from a neurodegenerative process.
It has been suggested that cognitive complaints with normal testing would be more specific
in highly educated individuals in whom the ceiling effect of neuropsychological testing
becomes a factor [5]. In our sample, SCI subjects tended to be highly educated, but this may
be because they belong to a younger generation and because of the sociocultural environment
of urban Sweden. It is important to keep in mind that many SCI subjects will never develop a
neurodegenerative disease.

Follow-up is necessary to determine the long-term cognitive outcome of each group of
patients. Only a few such studies have been performed. A normal episodic memory test in
patients at a memory clinic has been shown to predict normal cognition 3 years later [45], but
the contribution of factors other than cognition must also be explored in the long term. Our
study should be placed in context with the Dubois criteria [46] and the NIA diagnostic guide-
lines [47] in seeking to identify individuals in predementia stages of AD. SCI subjects, espe-
cially if properly selected, might be a valuable intervention group for AD prevention or early
treatment strategies.
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