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In Antioquia, Colombia, investigators have recently
discovered the largest family with the E280A mutation in
the presenilin 1 gene that causes one type of familial
Alzheimer’s disease (FAD). The current study compares
two groups within this family: those diagnosed with
Alzheimer’s disease (AD) in its early stage (nine sub-
jects) and relatives (carriers) who did not show any
signs of dementia (nine subjects). A battery of the follow-
ing neuropsychological tests was administered to sub-
jects in both groups: the Consortium to Establish a
Registry for Alzheimer’s Disease (CERAD), a Phono-
logical Verbal Fluency test, the Visual “A” Cancellation
Test, memory of three phrases, the Rey-Osterrieth
Complex Figure, and the Trail Making Test Part A.
Statistical analyses of the average test scores of each
group showed that the AD group scored significantly (p
< 0.01 or p < 0.05) lower on 29 of the 43 neuropsycho-
logical variables measured (67 percent). Therefore, this
specific battery was useful in discriminating subjects with
AD from their healthy relatives who are carriers of the dis-
ease. The AD group as a whole presented slight dementia
with predominant deficits in memory, language, praxis,
and attention. This profile is similar to those reported in
subjects with sporadic AD in its early stage and confirms

the findings found in other neuropsychological studies of
subjects with FAD linked to mutations in chromosome 14.

Key words: familial Alzheimer’s disease, presenilin 1
gene, mutation E280A, chromosome 14
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Although the first reported cases of subjects with
familial Alzheimer’s disease (FAD) date from the
1930s,1 it is only since the 1980s that we find a growing
interest in the study of the clinical2-5 and etiological6,7

characteristics of this familial type of dementia.
The initial evidence gave support to the hypothesis of

a possible etiological and phenotypic differentiation of
this type of dementia according to age at onset—early vs.
late. Patients with early-onset (< 65 years) dementia of
the Alzheimer’s type (DAT) presented a disorder com-
patible with a dominant autosomic pattern of heredity, a
phenotype with a predominance of language deficits,8-12

attentional deficits,13,14 myoclonias and epilepsies,15 and
a much more rapid progression of the disease.11,12,14,16 On
the other hand, patients with late-onset (> 65 years) or
sporadic DAT, whose etiology is still unknown, present-
ed greater deterioration of recall memory and higher
degrees of mental confusion.17 Nevertheless, these find-
ings have not been fully confirmed in other studies.18-23

From the 1990s, with the development of molecular
genetics, research confirmed the involvement of the fol-
lowing three genes in the etiology of these early-onset
forms of FAD: the amyloid precursor protein (APP)
gene, located in chromosome 21;24,25 the presenilin 1
(PS1) gene, located in chromosome 14;26 and the prese-
nilin 2 (PS2) gene, located in chromosome 1.27 Despite

137American Journal of Alzheimer’s Disease and Other Dementias
Volume 18, Number 3, May/June 2003

����
�����
�
�����������
���������
���������������������������������
	�

������	����������	�	�����	�

Juan Carlos Arango Lasprilla, PhD
Jaime Iglesias, PhD

Francisco Lopera, MD

Juan Carlos Arango Lasprilla, PhD, Neurosciences Group, University of
Antioquia (Medellín-Colombia), Rochester Hills, Michigan.

Jaime Iglesias, PhD, Biological and Health Psychology Department,
Autonomous University of Madrid, Campus de Cantoblanco, Madrid.

Francisco Lopera, MD, Neurosciences Group, University of
Antioquia, Medellín, Colombia.



the advances in knowledge of the genotypic characteris-
tics of FAD, up to now there have been very few clinical
studies, and even fewer neuropsychological ones,
focused on identifying the phenotypes corresponding to
each of these genetic forms of FAD.

In the past ten years, scarcely any work has included
data on the neuropsychological characteristics of these
families with FAD. The few studies that were carried out
show great methodological heterogeneity (Table 1); for
example: differences in the cognitive processes evaluat-
ed, overly small samples, lack of homogeneity in the
cognitive evaluation instruments used, interference from
noncontrolled variables (such as subjects’ educational
level), nonidentification of the genotype, differences in
the severity of the dementia, and inconsistency in esti-
mating age at onset of the disease.28 Thus, the results of
these studies are also heterogeneous, with alterations of
memory,29-37 language,29,31-35,38 attention-concentration,35

and abstract reasoning and problem-solving,34 as well as
apraxia,31,33-35 acalculia,36 and visual agnosia.32,37

To date, 18 to 50 percent of all cases of FAD are due to
mutations associated with chromosome 14,39 and more
than 70 different mutations have been reported in families
of diverse ethnic origin.40 In Antioquia, Colombia, 22
families have been identified as having a form of genetic
early-onset AD caused by the mutation E280A in the pre-
senilin 1 gene in chromosome 14. This group represents
the world’s largest founding effect of genetic AD; and its
genetic,41 clinical, epidemiological,31 preclinical,42,43

developmental,44 and neuropathological characteris-
tics45,46 have been described elsewhere. Having access to
this population has permitted us to obtain a more homoge-
neous sample of subjects in an initial state of dementia and
another group of healthy family members who are carriers
of the mutation.

This study had a double objective: first, to make a
neuropsychological comparison using a specific cogni-
tive evaluation battery with the aim of determining
which neuropsychological tests best discriminate
between ill subjects and healthy carriers (with similar
sociodemographic and educational level variables); and
second, to determine whether the neuropsychological
deficits of the group with the disorder were similar to
those described in other studies of subjects with sporadic
AD and with FAD associated with chromosome 14.
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The study was carried out with a sample of subjects who,
after genetic testing, were confirmed to be positive for the
mutation in the presenilin 1 gene (E280A, substitution of

glutamic acid for alanine) in chromosome 14. These sub-
jects belong to the families reported by Lopera.31 All
subjects were administered an evaluation protocol that
consisted of a neurological examination and a psycho-
logical screening for dementia based on DSM-IV crite-
ria, the score on the Global Deterioration Scale (GDS),47

and an interview with a family member. The participants
were divided into the following two groups:

1. Nine FAD carriers of mutation E280A with a
diagnosis of DAT in its early stage and a score of
4 on the GDS.

2. Nine asymptomatic carriers who: (a) did not
fulfill the DSM-IV diagnostic criteria for demen-
tia; (b) did not have specific cognitive problems
that affected work, social activities, or family life;
(c) scored 1 on the GDS; and (d) did not have a
history of neurological or psychiatric disorders.

Mean age at the time of evaluation was 49.67 years
(SD = 4.85) in the case of the affected carriers, and 37.67
years (SD = 5.61) in the case of the healthy carriers.
Educational level was low in both groups and was
reflected by a similar number of years of schooling in
each group: AD X = 3 (SD = 1.22) and HC X = 3.67 (SD
= 1.22) (Mann-Whitney “U” = 28, p = .25). All subjects
were right-handed.
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Two groups of neuropsychological tests were applied
individually to each participant in the study. First, we
administered the CERAD48 evaluation battery, which
includes the following tests:

1. Verbal Fluency: Subjects are asked to name as
many animals as they can in the space of one
minute. Total score is the number of animals
named correctly.

2. Naming: Subjects are asked to identify 15
drawings of increasing complexity (high, medi-
um, and low frequency), with a maximum of 10
seconds for each drawing. One point is awarded
for each correct response, with a total possible
score of 15 points.

3. Mini-Mental State Exam (MMSE): Although
this test is part of the CERAD battery, it was not
used in the present study as it includes a sub-test,
spelling the word “world” backward letter by
letter, which is inappropriate for speakers of
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Spanish who are not accustomed to spelling
words out. In its place we applied Folstein’s49

Mini-Mental test.

4. Memory of Words: This test assesses a sub-
ject’s ability to recall information recently
learned. Subjects are presented with a card on
which they must read 10 words at a rate of one to
two seconds per word. Immediately after sub-
jects have read the words, the assessor asks them
to recall as many words as possible. This proce-
dure is repeated in three consecutive trials. The
maximum number of correct words is 30 for the
three trials.

5. Constructional Praxis: Subjects are present-
ed, one by one, with four figures of increasing
complexity and asked to copy them. Maximum
time allowed for copying each figure (circle,
rhombus, rectangle, and cube) is two minutes.

6. Recall of Words: This test assesses delayed mem-
ory by asking subjects to recall a list of ten words
they have previously read. Maximum time allowed
for this recall is 90 seconds, and one point is award-
ed for each word recalled correctly, with a maxi-
mum of 10 points if all words are recalled.

7. Recognition of Words: Subjects are presented
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Table 1. Cognitive deficits reported in families with chromosome 14-linked familial Alzheimer’s disease

Study
(year)

Family’s
nationality

Number
of 

subjects

Age
at

onset
Mutation Memory

Atten-
tion

Language Apraxia
Executive
functions

Percep-
tion

Arith-
metic

Haltia
(1994)

Finnish 6 36 Unknown Yes ? Some Some ? Some ?

Lampe
(1994)

German-
American

16 41.6 Unknown Yes ? Yes Some Some Some Some

Kennedy
(1995)

British 3 43 M139 Yes Some Yes ? Yes Yes Yes

Fox
(1997)

British

3 37.7 M139V Yes ? No Yes ? Yes Yes

3 44.3 M139V Yes ? Yes Yes ? Yes Yes

Lopera
(1997)

Colombian 15 46.8 E280A Yes No Yes Yes ? ? ?

Cook
(1998)

Finnish 5
45 –
57

EXON 9 Yes ? Yes Yes ? ? ?

Devi
(2000)

Unknown 3 < 30 434 ? ? Yes ? ? ? ?

Janssen
(2000)

British 4 37.4
PSEN 1
Intron 4

Yes ? ? ? Yes Some Some

Queralt
(2001 A)

Spanish 1 48 M139T Yes Yes Yes ? ? ? ?

Queralt
(2001 B)

Spanish 3 < 50 V89L Yes Yes Yes Yes Yes Some Some

Yes = Cognitive function was evaluated and deficit was found in all subjects.
Some = Cognitive function was evaluated and deficit was found in some subjects.
No = Cognitive function was evaluated and no deficit was found in any subject.
? = Cognitive function was not evaluated.



with a list of 20 words, from which they must
identify the 10 words they read in the word
recall test. Of the 20 words, 10 are correct and
10 are incorrect. Subjects must respond with
“Yes” to the words they believe were on the list
of words they previously read and “No” to the
words that were not on that list. One point is
awarded for each word correctly recognized.

8. Recall of Line Drawings: Subjects are asked
to recall the drawings they made previously and
draw them again on a blank sheet of paper. This
test serves to assess visual memory.

Second, in addition to the CERAD evaluation, the fol-
lowing neuropsychological tests were administered:

1. Phonological Verbal Fluency: Subjects are
asked to say as many words as possible begin-
ning with the letter F, except proper names or
derivatives (diminutives, etc.), in the space of
one minute. Score is the number of correct
words said by a subject in the allotted time.

2. Visual “A” Cancellation Test:50 Subjects are
asked to mark, as quickly as possible, all the letter
A’s in a series of random letters (usually 60 or more)
on a piece of paper. Subjects are evaluated based on
the number of A’s found, the number of A’s omitted,
and the total time needed to complete the test.

3. The Rey-Osterrieth Complex Figure.51 Subjects
are presented with a design card showing a figure
that contains 18 elements. They are asked to draw
the figure on a blank sheet of white paper two dif-
ferent times. The first time, subjects are allowed to
have the figure in front of them and must copy it.
When they finish, the examiner takes away both
drawings and asks them to reproduce the drawing
from memory. Each drawing sequence a subject
produces is scored a maximum of two points for
each element if it is correctly drawn (one point) and
in the correct location (one point), for a maximum
of 36 points.

4. Memory of Three Phrases: This consists of three
short phrases that subjects must recall word for
word. Total score in the test corresponds to the
number of phrases subjects correctly recall.

5. Trail Making Test (Part A).52 Subjects must con-
nect randomly located circles with the numbers one
to 25 as fast as possible. Subjects are evaluated

based on the number of correct connections, the
number of erroneous corrections, and the total
time needed to complete the test.

Prior to the testing, all participants were told about the
purpose of the evaluation and asked for their consent to par-
ticipate, in accordance with the protocol of informed consent
approved by the ethics committee of the Medical Faculty at
the University of Antioquia (Medellín-Colombia). Sub-
sequently, all subjects were first administered the CERAD48

battery of neuropsychological tests, followed by the other
neuropsychological tests. Administration of the entire neu-
ropsychological evaluation was carried out, in a session of
60 minutes, by a psychologist specializing in neuropsycho-
logical assessment, under the constant supervision of a
member of the university teaching staff.
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The results of both groups of subjects in the different
neuropsychological tests were analyzed by means of the
non-parametric Mann-Whitney “U” test for independent
samples, taking into consideration two significance lev-
els: p < .01 and p < .05.

 ������

The set of results obtained in the different neuropsy-
chological tests are shown in Tables 2 and 3. As Table 2
shows, there are statistically significant differences
between the two groups both in the Mini-Mental State
and in the majority of the neuropsychological tests of the
CERAD battery. The FAD group scored lower than the
healthy carriers group in most of the neuropsychological
tests, with the following exceptions: Memory of Words
(intrusions in trials 1, 2, 3 and total intrusions),
Constructional Praxis (circle), and Recall of Words (total
intrusions). Mean score in the MMSE, as a measure of
general cognitive state, was 19 in the case of the patients
and 28 in the healthy carriers group. Among Colombian
subjects with low educational levels, 23 points on the
MMSE has been shown to be an appropriate cutoff score
for dementia;50 therefore, relative to normal subjects
with minimal education, the patient group in this study,
with an average score of 19 on the MMSE, can be con-
sidered to be mildly affected with dementia. 

Regarding the CERAD neuropsychological tests, in
the Verbal Fluency test, we found statistically significant
differences in total score and in the time intervals 0 to 15,
31 to 45, and 46 to 60 seconds. In the Naming test, we
found significant differences in total naming score, as
well as in the scores corresponding to naming low and
medium frequency words. In the Memory of Words test,
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Table 2. Comparison of performance in CERAD neuropsychological tests
by subjects with Alzheimer’s vs. healthy carriers

Tests Alzheimer’s patients Healthy carriers Mann-Whitney U test for independent samples
N X SD N X SD U p Sig

MMSE 9 19 2.55 9 28 1.8 .00 .000 **

Verbal Fluency

0 – 15 sec 9 3.89 1.17 9 5.89 1.54 12 .010 *

16 – 30 sec 9 3.22 1.56 9 4.22 1.2 20 .064 NS

31 – 45 sec 9 2 .71 9 3.44 1.01 11 .007 **

46 – 60 sec 9 1.44 .88 9 2.89 1.17 13 .012 *

Total fluency 9 10.56 2.55 9 16.33 4.27 8 .004 **

Naming

High frequency 9 4.78 .44 9 4.89 .33 36 .539 NS

Medium frequency 9 3 1.12 9 4.33 .87 14.5 .017 *

Low frequency 9 2.56 1.33 9 3.78 .67 19.5 .049 *

Total naming 9 10.33 2.4 9 13 1.22 14 .018 *

Memory of Words

Reading 9 8.89 3.33 9 10 .00 36 .317 NS

Trial 1 9 1.89 .78 9 4.33 .5 .000 .000 **

Intrusions 9 .44 .73 9 .22 .44 35 .535 NS

Trial 2 9 3 1.12 9 5.33 .71 3.5 .001 **

Intrusions 9 .67 .71 9 .22 .44 26 .136 NS

Trial 3 9 3.22 1.3 9 7.22 .97 .000 .000 **

Intrusions 9 .33 .71 9 .11 .33 35.5 .496 NS

Total correct 9 8.11 2.93 9 16.89 1.45 .000 .000 **

Total intrusions 9 1.22 1.20 9 .67 .87 29.5 .303 NS

Constructional Praxis

Circle 9 2 .00 9 1.78 .44 31.5 .145 NS

Rhombus 9 2 1.12 9 2.89 .33 21 .040 *

Rectangle 9 1.44 .88 9 2 .00 27 .066 NS

Cube 9 1.22 1.39 9 3.44 1.01 10 .005 **

Total praxis 9 6.67 2.83 9 10.11 1.05 11.5 .009 **

Recall of Words

Total correct 9 1.22 1.20 9 6.78 .83 .000 .000 **

Total intrusions 9 .89 1.76 9 .89 1.27 35.5 .598 NS

Recognition of Words

Correct “yes” 9 6.78 3.42 9 10 .00 18 .012 *

Correct “no” 9 8.11 2.57 9 10 .00 22.5 .029 *

Recall of Drawings

Circle 9 .89 1.05 9 1.67 .71 24.5 .100 NS

Rhombus 9 .22 .67 9 1.89 1.45 15.5 .011 *

Rectangle 9 .00 .00 9 1.44 .88 9 .001 **

Cube 9 .44 1.01 9 1.67 1.87 24.5 .107 NS

Total 9 1.56 1.88 9 6.67 2.87 6 .001 **

* p < .05; ** p < .01; NS = not significant.



we found highly significant differences in the total of
correct words and in trials 1, 2 and 3. In the Con-
structional Praxis test, the differences found in total
score were highly significant; the differences between
the scores on the rhombus and the cube tests were also
significant. As for the Recall of Words tests, differences
in the total correct words were highly significant.
Differences in the Recognition of Words tests were also
significant (for both correct “yes” responses and correct
“no” responses). Finally, the differences in the tests of
Recall of Drawings were significant in total recall, and in
the parts corresponding to the rectangle and the rhombus.

Table 3 shows the results for the rest of the neuropsy-
chological tests applied. FAD patients scored markedly
lower than healthy carriers (including more omissions and
time invested in the Visual “A” Cancellation test, and
more errors and time taken in the Trail Making Test “A”).
Almost all the comparisons (except those corresponding
to the correct responses and to the errors in the Trail
Making Test “A”) produced highly significant results. In
the Phonological Verbal Fluency test, the differences were
significant. In the Visual Cancellation test, all the parame-
ters compared were significant. In the Rey Complex
Figure test, the differences between the two groups were
highly significant for both copying and recall. Difference
of means for the total of the Memory of Three Phrases was
also significant. Finally, the scores corresponding to the
Trail Making Test “A” showed highly significant differ-
ences in the time taken to complete the test.
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The first objective of this study was to determine
whether there were statistically significant differences in
a battery of specific neuropsychological assessments
between: 1) a group of subjects with FAD in its initial
stages caused by the mutation E280A in the presenilin 1
gene of chromosome 14, and 2) a group of healthy carri-
ers of that mutation from the same family. The results of
the study show the FAD subjects to be characterized by
scoring lower in 41 of the 43 neuropsychological variables
measured (95.3 percent) and that, in 29 of the 43, the differ-
ences were statistically significant (67 percent). This con-
firms the hypothesis that measures of neuropsychological
performance obtained by means of a battery for evaluat-
ing the different cognitive processes (memory, attention,
language, and praxis) can be useful for the diagnosis of
people with FAD in its initial stages in comparison to a
group of normal subjects without cognitive deterioration
who are carriers of the mutation.

This study analyzed the neuropsychological profile of
the group of FAD patients and compared it to the profile of
subjects with sporadic AD in its early stage. In the tests of

spoken language, FAD subjects in the current study pro-
duced a significantly lower number of words, both in the
semantic category of animals and in the phonetic category
(words beginning with the letter “F”), which coincides
with the findings that subjects with sporadic AD in its ini-
tial stage present deficits of verbal and phonetic fluency in
comparison to the control group.53-56 Likewise, we found
that FAD subjects’ scores in the naming test of the CERAD
were significantly lower than those of the healthy subjects
group, which is in accordance with the indications of other
researchers, who found naming deficits to be common in
initial and moderate stages of sporadic AD.57-61 The low
scores obtained by the FAD group in the CERAD verbal
fluency and naming tests could be interpreted as reflecting
an alteration related to semantic knowledge, which may
already be affected in the initial stages of the sporadic form
of the disease,57,62-65 even though such a conclusion
requires the support of a much more detailed study of
semantic memory in future investigations.

In the word-reading test, no statistically significant
differences were found between the groups analyzed in
this study, which is not surprising, since it has already
been reported that subjects with sporadic AD in its initial
stages adequately maintain their ability to read words
aloud,66 even in cases where there is considerable alter-
ation of written comprehension ability.67-71

Memory deficits tend to be one of the most important
clinical symptoms among the diagnostic criteria of the
illness in question.72 In the present study, FAD subjects
presented statistically significant differences (scoring
lower) with respect to the healthy subjects in the differ-
ent tests assessing verbal memory in the short term
(CERAD Memory of Words test and the Memory of
Three Phrases) and recall (CERAD Recall of Words), as
well as in those evaluating delayed visual memory
(CERAD Recall of Drawings and the Recall of the Rey
Complex Figure) and recognition memory (CERAD
Recognition of Words). These results agree with those of
other authors in that subjects with sporadic AD in its ini-
tial stages, by comparison with the control group, pre-
sent deficits in the tests evaluating short-term59,73,74 and
delayed recall.22,75,76 These results may indicate that sub-
jects with FAD in its initial stages present an alteration in
the learning and retention of new information, which
may be the result of a dysfunction of mesial temporal
structures such as the hippocampus,77 the amygdala,78,79

or the entorhinal cortex,80,81 which are often altered in
the initial stages of the sporadic form of the disease.

Subsequent to the appearance of memory disorders,
attention tends to be the first cognitive domain to under-
go alterations in subjects with the sporadic form of AD.82

In the initial stages, the most elementary aspects of atten-
tion—such as arousal and alertness level, attention span,
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and sustained attention—tend to be preserved in these
subjects.79,83-86 However, recent studies have reported
that subjects with sporadic AD may present deficits of
selective attention82,83,86,87 and divided attention82,86,87 in
the initial stages of the demential syndrome. For the as-
sessment of attentional processes in this study, the Visual
“A” Cancellation test and the Trail Making Test (part A),
both of which are widely used in investigation for
assessing selective attention,88-91 were used. However,
attentional processes involve a wide range of cognitive
functions, and most measures, including the ones used in
this study, are multifaceted. 

In this study, the subjects with FAD presented statistical-
ly significant differences in the Visual “A” Cancellation test
and the Trail Making Test (part A) in the time variable, in
comparison with the healthy subjects, who obtained better
scores. This indicates that subjects with FAD in its initial
stages appear to present deficits in tasks that have been used
to evaluate selective attention, by comparison with a control

group. However, it is important to note that the patients
scored significantly lower on the Trail Making Test “A”
only on the time variable and not the total number of correct
or erroneous responses. Therefore, the results should be
interpreted with caution due to the fact that these tests for
attentional processes are admittedly nonspecific; and low
scores, especially on time variables, could be due to other
factors not related to attention, such as processing speed,
visual scanning, and quick motor response.89

Numerous studies have indicated the alteration of viso-
constructional processes as one of the characteristics gen-
erally found in subjects with sporadic AD.92-98 To measure
visoconstructional praxis, the CERAD copying tests (cir-
cle, rhombus, rectangle, and cube) and the Rey Figure test,
one of those most commonly used for assessing visuocon-
structional and visuospatial abilities,50 were used. The
results show that FAD subjects presented statistically sig-
nificant differences in comparison to the healthy subjects
in all the tests used for evaluating these functions, a finding
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Table 3. Comparison of performance in other neuropsychological tests by subjects with Alzheimer’s vs. healthy carriers

Tests
Alzheimer’s patients Healthy carriers

Mann-Whitney U test for
independent samples

N X SD N X SD U P Sig

Phonological Verbal Fluency
(letter F)

7 5.14 3.02 8 9.38 3.34 9.5 .029 *

Visual “A” Cancellation

Correct 6 9.67 3.93 9 15.44 1.01 1 .002 **

Omissions 6 6.33 3.93 9 .56 1.01 1 .002 **

Time 6 125.17 64.09 9 .58 25.93 8.5 .029 *

Rey Complex Figure

Copy 7 5.71 5.17 8 26.69 6.98 1.5 .002 **

Recall 7 .14 .24 8 12.56 6.72 .000 .001 **

Memory of Three Phrases 7 .00 .00 9 1.11 1.05 10.5 .010 *

Trail Making Test “A”

Correct 5 22.8 2.17 9 23.33 .71 21 .827 NS

Errors 8 2 2.51 9 .56 .73 28.5 .430 NS

Time 8 220.5 68.51 9 127.6 43.63 9 .009 **

* p < .05; ** p < .01; NS = non-significant.



that coincides with those of other researchers who stress
the frequency of visoconstructional alterations in subjects
with the sporadic form of the disease.

In summary, in this study, the neuropsychological profile
of the subjects with FAD in its initial stages is characterized
by a predominance of mnemic, linguistic, praxic, and atten-
tional deficits, making it similar to the typical profile
described in studies of subjects with sporadic AD in its initial
stages. This clinical finding is not surprising, considering
that Lippa and his colleagues99 did not find any major patho-
logical differences in the regional distribution of some com-
mon neuropathological features they compared in FAD
presenilin 1 and sporadic AD patients. Therefore, the clini-
cal manifestations would also be expected to be similar
between groups, as found in the present study. It is to be
hoped that the detailed study of these familial forms of AD,
which currently represent only a small percentage of the
total number of patients with AD, can be applied, and will
contribute in the future to a better understanding of the spo-
radic form of the disease.

To assess profile similarities or differences, the neu-
ropsychological profile in this study’s clinical popula-
tion was compared to the profiles of FAD subjects
having other specific mutations in the presenilin 1 gene
of chromosome 14 according to studies by other
researchers. The group of subjects with FAD had an
average age at onset of the disorder of 50.9 years, with a
standard deviation of 6.92 years, which is in accordance
(Table 1) with the age at onset of the disease (under 65
years) in the different families with FAD associated with
chromosome 14 described in the literature.

Although there are few studies that analyze the neu-
ropsychological characteristics of subjects with this famil-
ial form of the illness, the neuropsychological deficits
found in this study are largely in line with those found by
other researchers. Nine out of ten studies have found mem-
ory deficits in FAD patients. Praxic and language alter-
ations are also common in these subjects, having been
found in four and seven studies, respectively, while atten-
tional deficits have been reported in just two studies.
However, other deficits—such as acalculia and deficits of
problem-solving, abstract reasoning, and conceptualiza-
tion—were not found in the present work; given the low
educational level of the sample, tests for the assessment of
such deficits were not used. It should be pointed out that, if
the FAD subjects presented constructive apraxia and
deficits in memory, language, and attention, it is highly
probable they would have similar difficulties in carrying
out neuropsychological tests that require a higher cognitive
level such as those related to arithmetic and executive
functions—conceptualization, abstract reasoning, and
problem solving, among others—since such abilities
depend on the integrity of these basic processes.

In conclusion, the battery of neuropsychological tests
used in this study was useful for differentiating the group
of FAD carriers from a group of healthy carriers of the
same mutation. The neuropsychological profile of sub-
jects with FAD caused by the mutation E280A in the pre-
senilin 1 gene of chromosome 14 includes deficits of
memory, language, praxis, and attention, making it similar
to that reported in subjects with sporadic AD in its initial
stages. Furthermore, these symptoms coincide in large
part with those reported in studies on families with FAD
associated with chromosome 14. All of this leads us to
consider that the clinical phenotype of sporadic AD and
FAD associated with chromosome 14 in the initial stages
may be similar. Thus, future studies with homogeneous
populations, both genetically and phenotypically, carried
out with the aim of identifying each one of the specific
deficits and examining their onset, evolution, and progno-
sis, may lead to a better understanding of the forms of spo-
radic AD that are currently one of the main causes of death
throughout the world.
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