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ABSTRACT
Although considerate progress was obtained by adding imagistic and laboratory test, clinical examination remains 
the core of the diagnosis for Alzheimer`s disease. After 20 years of experience with anticholinergic drugs we know 
that only one third of the patients respond to the treatment; the treatment is more effi cient in the initial stages of 
the neurocognitive decline. It is important to evaluate the effi cacy of drugs as soon as possible. We examined 
patients with mild and moderate Alzheimer`s disease referred through our outpatient clinic. They fulfi lled the 
NINCDS-ADRDA criteria for Alzheimer`s disease and they scored at baseline 21 to 26 points on MMSE. The pa-
tients were treated with Galantamine, 8 mg/day for the fi rst month and then 16 mg/day. We evaluated the patients 
after 2 and 6 months of treatment; we performed MMSE and ADAS-Cog in order to see if a more complex evalua-
tion would be helpful. We considered that the treatment was effi cient if MMSE score did not decrease after 6 
months of treatment. We also evaluated clinical disability using DAD (Disability Assessment for Dementia Scale) 
and the diffi culty of living with a patient with dementia using CBS (Caregiver Burden Scale). The examination using 
MMSE and ADAS-Cog after two months of treatment does not have a predictable value. ADAS-Cog examination 
can be useful for patients that have a stable MMSE score after six months of treatment. Although the evolution of 
ADAS-Cog and MMSE scores were signifi cantly positive, clinical disability of the patients progressed, rising con-
cerns for their caregivers.
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BACKGROUND

Neurocognitive deterioration affects 10% of the 
population aged 65 or more, and about one third of 
the population aged 85 or more in Europe and in 
North America. (1) The most frequent type of de-
mentia is Alzheimer`s disease (AD). The diagnosis 
and the classifi cation of the severity of dementia is 
based upon the Mini Mental State Examination, a 
test which was elaborated by Folstein in 1975. The 
presence of memory impairment was compulsory; 
dementia has many other causes either due to de-
generative diseases, or as a complication of other 
diseases (i.e. fronto-temporal degeneration, de-
mentia secondary to Parkinson disease, Diffuse 
Lewy Body disease, vascular dementia, or demen-
tia associated with infections, metabolic disorders, 

trauma, toxic substances a.s.o). In these cases, the 
fi rst cognitive defi cits manifesting in clinical evolu-
tion are most often not the memory impairment, but 
executive, visuospatial and social cognition dys-
function. There is recent evidence that even Al-
zheimer’s disease may manifest when the fi rst clin-
ical signs of dementia appear, not by memory 
impairment but by other cognitive dysfunctions 
(e.g. language); this is the background of a particu-
lar form of clinical picture of Alzheimer’s disease 
defi ned as “atypical AD”. (2)

As general population gets older, the incidence 
of cognitive impairment rises. If at the end of the 
last century, searching for cognitive dysfunction in 
the adult population seemed to be rather a caprice 
than a necessity, nowadays cognitive evaluation is 
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mandatory not only in people suspected of AD on-
set, but also in other diseases, like cerebrovascular 
disorders, or, in diseases affecting younger adults, 
such as multiple sclerosis. Facing a person com-
plaining of symptoms suggestive for cognitive dys-
function, the physician must rule out other possible 
causes (vascular, metabolic, infectious, tumoral) 
and decide if it is a neurodegenerative disorder. In 
dementia due to a neurodegenerative process, the 
therapeutic benefi ts of the available drugs are seen 
in the early stages of the disease. This makes early 
diagnosis of paramount importance for the plan-
ning of the resources available in the social care 
system. Although a signifi cant progress has been 
made in understanding the pathophysiologic mech-
anism behind cognitive impairment, the investiga-
tions proved to have a good sensibility and speci-
fi city for AD diagnosis available today, cannot be 
used for general population screening; they are far 
too complex, expensive, invasive and time con-
suming to be used in the primary health care system 
(PET scan with radiotracer for beta-amyloid, ge-
netic testing for APOE-ε-4, testing for beta-amy-
loid and tau protein in the cerebrospinal fl uid).

The diagnosis and grading of the cognitive im-
pairment is though, mainly clinical, based on the 
neurocognitive tests. In order to be used in clinical 
practice, tests should be performed in a reasonable 
amount of time, have high specifi city and sensibil-
ity. They should be able to cover the six domains of 
interest- attention/working memory, learning and 
delayed recall, speech performance, visual con-
struction, executive function and abstract thinking. 

MMSE – developed by Folstein and McHugh in 
1975 is the most widely used test for detection of 
cognitive impairment. It takes 10 minutes to be per-
formed and the specifi city and the sensibility are 
increased with advancing age and educational sta-
tus of the patient. It is thus still suboptimal for the 
target population (3). A score of 20 to 24 suggests 
mild dementia, 13 to 20 suggests moderate demen-
tia, and less than 12 indicates severe dementia. The 
test does not take into account the infl uence of the 
anxiety, on the interviewed patient`s performance 
and the opinion of the caregiver regarding the per-
formance of the patient.

MoCA (Montreal Cognitive Assessment ) cre-
ated in 1996 by Ziad Nasreddine, is a test conceived 
for the diagnosis of the mild cognitive impairment, 
with sensibility and specifi city higher than MMSE; 
it still has the pitfalls of the MMSE (4) (it does not 
take into account the opinion of the caregiver and 
the anxiety of the performance of the patient). 

Clock drawing test – it is easy to administrate 
and is testing the executive function which is af-
fected earlier than memory in certain types of cog-
nitive dysfunction. (5) It has similar sensibility and 
specifi city.

A specifi c test for the patients with mild to mod-
erate AD was designed in 1984 – Alzheimer’s Dis-
ease Assessment Scale-cognitive subscale with a 
new version with 13 items. ADAS-cog was devel-
oped in 1984 mainly for clinical research, and has a 
duration of 30 minutes (6). It contains now 13 items 
– words recall, naming objects and fi ngers, follow-
ing commands, ideational praxis, constructional 
praxis, orientation, word recognition test, remem-
bering test instruction and three additional subjec-
tive scales containing assessment of spoken lan-
guage ability, word fi nding diffi culty and com-
prehension. Higher scores indicates a more severe 
condition; a score higher than 17 points is consid-
ered diagnostic for a mild form of dementia and a 
score higher than 70 points refl ects a severe condi-
tion.

There are new tests for the assessment of the pa-
tient’s mood and for the behavioral disorder associ-
ated with the neurocognitive impairment. The best 
example is NPI (Neuropsychiatric Inventory), 
developed by de Cummings (1994). (7) It uses 
scales to quantify parameters such as frequency, se-
verity and impact of behavioral disorder associated 
with neurocognitive impairment on the caregiver. 
The reference point (before cognitive impairment) 
to which the caregiver compares the current status 
of the patient is arbitrary.

DAD (Disability for Dementia Assessment 
Scale) evaluates the functional disability; it in-
cludes 40 items: 17 related to basic self-care and 
23 to instrumental activities of daily living. It has 
demonstrated a high degree of internal consistency 
and excellent inter-rater and test–retest reliability. 
In addition, it was found not to have gender bias. 
This instrument may help clinicians and caregivers 
of the population with Alzheimer’s disease to make 
decisions regarding the choice of suitable interven-
tions. (8)

Caregiver Burden Scale – contains 22 ques-
tions which evaluates the perception of the care-
giver regarding the diffi culty of living with a per-
son with cognitive impairment (9). This scale was 
developed on the knowledge that excessive burden 
on the caregiver results in their increased morbidi-
ty, rising the costs of the health care system. Early 
planning is mandatory in the management of the 
patient with dementia. (10)
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Clinical Dementia Rating Scale (1982) – as-
sesses the cognitive and functional performance of 
the patient on the basis of a structural interview 
with the patient and the caregiver with emphasis 
on: personal care, daily living, social life, daily fi -
nance management, hobbies. (11) The sensibility of 
CDRS is superior for mild cognitive impairment. 
(12,13)

 For the moment there are four drugs approved 
by FDA and EMA for the treatment of dementia: 
Donepezil (1996), Rivastigmine (1997), Galan-
tamine (2001) and Memantine (2002). The benefi t 
of these drugs is now considered limited for the 
treatment of the mild and moderate forms of de-
mentia (14); the improvement of the memory func-
tions is for a short period and sometimes is not seen 
at all. (15,16) About one third of the patients do not 
respond to one of these drugs and this means that 
we all lose time to treat (17).

MATERIAL AND METHODS

We examined 11 patients, 6 women and 5 men, 
with a mean age of 65 (57 to 73 years old) with 
Alzheimer`s Disease (AD) treated with Galan-
tamine, a competitive, reversible inhibitor of ace-
tylcholinesterase; galantamine hydrobromide is 
also an allosteric modulator of the nicotinic recep-
tors of acetylcholine. The patients were referred 
through the outpatient clinic of our hospital after 
performing a brain CT scan, MMSE and blood 
analysis. The patients were diagnosed with mild 
and moderate forms of dementia, according to 
NINCDS-ADRDA criteria, scoring on MMSE be-
tween 21 to 26 points and did not have a previous 
treatment for neurocognitive impairment. The pa-
tients were selected from a larger group, referred 
for memory complaints. Patients with previous 
strokes, or silent strokes identifi ed on brain CT/
MRI were excluded. The patients received Galan-
tamine 8 mg/day for 28 days and 16 mg/day for 
another 140 days. We considered that the treatment 
was effi cient if the MMSE score did not fall bellow 
the baseline score.

RESULTS

The initial group included 11 patients (6 women 
and 5 men) but only 8 (4 women and 4 men) com-
pleted the trial; 2 patients reported nausea as a side 
effect of the drug and one withdrew consent. The 
age of the patients was between 57 and 73, with a 
mean age of 65 (64.875). Three of them were sin-
gle, the caregiver being a sister/brother or the chil-

dren. The level of education was between 8 years to 
16 years, with a mean of 13 years. Most of them (7) 
were hypertensive and had dyslipidemia; one pa-
tient had diabetes mellitus type 2 and two patients 
were treated for depression. The demographic char-
acteristics of the group are presented in Table 1. 

After two months of treatment MMSE score did 
not decrease for any of the patients and only one 
patient’s ADAS-cog score was increased compared 
with the initial examination. At six months, MMSE 
score of two patients decreased and ADAS-cog 
score was raised, one remained the same although 
the ADAS-cog score decreased, and fi ve showed an 
improvement of MMSE score and a concomitant 
decrease of ADAS-cog. The median scores of 
MMSE raised from 22.625 at baseline examination 
to 24.375 after 2 months and was 23.75 after 6 
months of treatment. The median scores of ADAS-
Cog fall from 42.125 at baseline to 38.0 after 2 
months and to 35.0 after 6 months of treatment 
(Fig. 1).

The median score on DAD was 92.99% at base-
line, 88.87% after 2 months and 88.85% after 6 
months of treatment, showing a decrease in self-
care and in daily living activities. The median 
scores on CBS was 23.625 at baseline, 27.5 after 2 
months of treatment and 32.75 after 6 months re-
vealing a greater concern of the caregivers regard-
ing their responsibility (Fig.1).

The disability caused by dementia increased on 
DAD although ADAS-Cog and MMSE scores im-
proved; the concern of the caregivers, refl ected by 
CBS scores, regarding their future and the future of 
the patient, increased as his disability grew.

DISCUSSION

We used for our periodic examination MMSE 
because, with all the limits mentioned before, it 
still is a valuable diagnostic and monitoring tool for 
neurocognitive impairment; ADAS-Cog is widely 
used in clinical trials for a more complex evalua-
tion, although there are studies that suggest that 
ADAS-Cog is not the best tool for the examination 
of the patients with mild and moderate Alzheimer`s 
disease, since certain items are not sensitive enough 
to detect the changes (18). In a meta-analysis, K 
Liu and colab. have demonstrated that Neuropsy-
chological Battery Test (NBT) was more sensitive. 
Still, a lot of large trials use ADAS-Cog and MMSE, 
and U.S Food and Drug Administration has defi ned 
an improvement of four points on ADAS-Cog as a 
proof of clinical effi cacy (19), while a decrease of 
three points in MMSE score is a sign of alteration 
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TABLE 1. Demographic characteristics and associated diseases of the study group
Pati ent 1 Pati ent 2 Pati ent 3 Pati ent 4 Pati ent 5 Pati ent 6 Pati ent 7 Pati ent 8

Sex F F M M F M M F
Age (y) 64 61 70 58 62 74 57 73
Educati on (y) 10 16 8 16 10 16 16 12
Marital status Single Single Married Married Married Married Married Single
Hypertension Yes No Yes Yes Yes No Yes Yes
Dyslipidemia Yes Yes Yes Yes Yes No Yes Yes
Diabetes No No Yes No No No No No
Depression No Yes No No No No No No
Anti hypertensive drugs Yes No Yes Yes Yes No Yes Yes
Stati ns Yes Yes Yes Yes Yes No Yes Yes
Anti diabeti c drugs No No Yes No No No No No
Anti depressant drugs No Yes No No Yes No No No
Anti platelet drugs No No Yes Yes No No Yes Yes

TABLE 2. Results of the neurocognitive tests
Pati ent 1 Pati ent 2 Pati ent 3 Pati ent 4 Pati ent 5 Pati ent 6 Pati ent 7 Pati ent 8

ADAS-Cog Baseline 44 49 31 51 39 37 43 43
ADAS-Cog 2 m 38 40 35 50 17 30 51 43
ADAS-Cog 6 m 32 42 29 57 20 19 39 42
MMSE Baseline 21 21 25 21 24 25 23 21
MMSE2 m 22 22 28 21 24 30 27 22
MMSE 6 m 21 20 29 20 28 25 25 22
CBS Baseline 24 13 14 43 19 25 31 20
CBS 2 m 56 8 30 25 35 14 38 14
CBS 6 m 53 15 22 63 20 31 43 15
DAD Baseline 20/40 40/40 36/36 31/33 40/40 36/36 37/37 33/33
DAD 2 m 20/40 40/40 33/36 31/33 40/40 33/36 31/37 33/33
DAD 6 m 34/40 40/40 35/36 22/33 40/40 34/36 25/37 33/33

CB – Caregiver Burden Scale; DAD – Dementi a Assessment Scale

FIGURE 1. Median 
scores of ADAS-Cog 
decreased 7 points after 
6 months of treatment, 
showing an improve-
ment of cognitive 
function; the median 
functional disability 
score decreased by 4%. 
The median MMSE 
score increased by 1.1 
points after 6 months; 
the burden of the 
caregivers increased 
with 38% after 6 months, 
as they understand and 
accept the course of the 
disease. CBS – Caregiver 
Burden Scale
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in cognitive ability (20). A discrepancy between 
cognitive and functional abilities was observed in 
clinical trials. In an open-label prospective study 
conducted on 734 patients with mild AD (MMSE 
between 20 and 26) treated with donepezil, riv-
astigmine or galantamine, patients were followed 
up to three years, on a bi-annual basis by Wattmo 
and colab. (21) using MMSE, ADAS- Cog, CIBIC 
and IADL scales. The authors concluded that after 
three years, patient`s cognitive abilities and global 
performance were better preserved than their func-
tional capacity. A higher mean dose of acethylcho-
linesterase inhibitors (regardless of drug agent), 
better preserved IADL abilities at baseline and a 
lower level of education were predictors of a slower 
cognitive decline, while younger age,lower educa-
tional level, living with a family member, better 
cognitive status and a higher ChEI dose were pre-
dictors of less functional deterioration. 

ADAS-Cog score in our patients decreased after 
2 and 6 months, with more than four points, con-
fi rming the good evolution of the cognitive func-
tion under treatment with galantamine. A similar 
pattern was obtained for MMSE scores, who in-
creased 1.1 points, but the improvement in cogni-
tive scores was not accompanied by a good evolu-
tion of the functional score on DAD Scale. In our 
group, half of the patients had a higher level of edu-
cation (university degree), and all patients had at 
least 8 years of school. The number is too small to 
analyze the infl uence of education on individual 
scores, but it could be speculated that individuals 
with lower education have a reduced cognitive re-
serve, and are expected to perform worse in neuro-
cognitive tests, so that they will develop earlier 
signs of disease, being diagnosed and treated earli-
er. The results published by Wattmo (21) are con-
fi rming by statistical methods, a well known clini-
cal observation, that people with a higher cognitive 
reserve are diagnosed in later stages, because their 
level of knowledge allows them to mask the early 
signs of disease. It is though important to perform 
complex evaluation of the patients, including ac-
tivities of daily living, since there may be a differ-
ence in the evolutive patterns of the cognitive and 
functional abilities, and as it was shown that an in-
creased dose can lead to a slower deterioration in 
both, this could be a good instrument to adjust 
treatment in patients who receive acethylcholines-
terase inhibitors. The impact on the caregiver has to 
be taken into account, because as the burden in-

creases, this will lead on one side to health prob-
lems for the caregiver (depression, cardiovascular 
disease, even higher risk of death), but on the other 
side this can infl uence also the performance of the 
patient (confronted with a more hostile environ-
ment he will deteriorate faster)

Limits – the obvious limits of the studies with 
patients with Alzheimer`s disease is the absence of 
control group (it is not considered ethical); the 
group of patients that we examined is small and 
possibly not representative. 

CONCLUSION

Currently, the aim of the treatment of dementia 
is a better functional life, maintaining the capacity 
of self-care and an independent life of the patient. 
This raises the question if the instruments that we 
use in evaluating the response to the treatment are 
the right ones. ADAS-cog examination does not 
have a better prediction value after two months of 
treatment with galantamine compared with MMSE. 
Using the ADAS-cog score can be particularly ef-
fi cient for the patients of whom MMSE score re-
main stable at six months of treatment, but it is not 
suffi cient, since an improvement of ADAS-Cog 
and MMSE scores does not correlate with the func-
tional scores on DAD. Functional scores on DAD 
do correlate with the scores on CBS; functional de-
cline in social life affects also the life of their care-
givers. 

The treatment with Galantamine does improve 
the cognitive function, but not the social function; 
improvement of the social function might be ob-
tained through other means such as occupational 
therapy. The health care system cannot provide an 
adequate care for these patients, so the informal 
costs are higher, rising the burden of the caregivers. 
The effi cacy of the treatment could be proven only 
after the six month examination, while the test per-
formed after two months of treatment did not have 
a predictive value for the further evolution of the 
patients taking Galantamine.
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