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Editorial

Why the First International

Conference of Brain Aging

- An International Journal?

Our Brain Aging International Journal aims at highlighting the latest basic and clinical

scientific findings in both normal aging and pathological aging, including Alzheimer's

disease. Alzheimer's disease is quantitatively very different from normal aging. In normal

aging, we also experience everyday lapses in communication and memory, as well as regular

destruction of "tired" brain cells. These everyday lapses, nonetheless, do seem worrisome,

because who can tell whether they are the early signs of Alzheimer's or just "normal aging"?

Some scientists have theorized that the common, everyday lapses of normal aging are the

happy result of a "pruning" process, wherein the mature brains discard the insignificant

details of an idea or event, and retain only the important "gist" or "essence" of that idea or

event. Alzheimer's, on the other hand, is a specific organic condition that unrelentingly

destroys brain cells - indiscriminately. The disease slowly destroys or blocks activity in those

brain cells responsible for communication and memory, and, in time, debilitates enough vital

brain matter to render victims unable to reason, concentrate, or perform even the simple tasks

of daily living (such as dressing, driving, and handling money). This systematic breakdown

of brain function is irreversible and eventually results in death.

Just a few years ago, individuals with Alzheimer's disease and their families had little

cause for hope. No effective treatments existed, and the prospect of any such therapies

seemed a long way off. But today, research is advancing at an accelerating pace.

Consequently, families have reason to look forward to a brighter future as more care and

treatment options have become available.

Recent discoveries support the notion that we may soon be able to delay the onset of the

disease through treatments such as anti-neurofibrillary degeneration, anti-amyloidosis, anti-

inflammatories, antioxidants, promotion of neurogenesis or hormone replacement therapy as

well as those affecting the neurotransmitter systems. Ultimately, our goal is to be able to

diagnose individuals with the disease long before symptoms appear and find treatments that

will prevent Alzheimer's. The concept of mild cognitive impairment (MCI) has been

introduced and trying to define MCI will certainly lead to earlier and better diagnosis of

Alzheimer's disease.

Wishing to put together minds focused on the field of Brain Aging, "Ana Aslan"

International Academy of Aging is organizing the First International Conference of Brain

Aging - An International Journal which will take place in Bucharest, Romania, between 5-7

of October, 2003 and the Post-Conference Training Course, on 8 of October, 2003, sustained

by professors: Laura Fratiglioni (Sweden), Bengt Winblad (Sweden), Bruno Vellas (France),

Kurt Jellinger (Switzerland), Khalid Iqbal (US).

The Program Committee has invited 50 speakers to participate in the plenary sessions

and symposia. These international leaders will lend their expertise to a program covering the

entire spectrum of advances, challenges, and critical issues in the field of brain aging.

Around 350 researchers will present their works in a tremendous "brain storming".

The main topics will be:

EPIDEMIOLOGY

GENETICS, BIOMARKERS, NEUROIMAGING and HISTOPATHOLOGY 

BASIC MECHANISMS INVOLVED IN BRAIN AGING and DEMENTIAS 
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THERAPEUTIC STRATEGIES

DIAGNOSIS / IMAGING

ALZHEIMER DISEASE AND NON-ALZHEIMER'S DISEASE DEMENTIAS

Why the Brain Aging International Journal?

Today there are 116 scientific journals and thousands of web sites dedicated to aging, a picture of increasing challenge

to professionals dedicated for older people. The multiple pathology commonly seen in elderly people attracts us to a multi

dimensional approach of this problem. Both, basic research and clinical trials are the main directions that we want to promote

in the field of aging.

Why Brain Aging?

Brain Aging can due to the most devastating brain disorders of elderly people named Alzheimer disease. More than 50%

of Alzheimer patients develop behavioral symptoms.

The other related dementia's also transform the elderly patient into a dependent person and this is followed up by family

deep involvement and the drama of being clinically apparently healthy. The Journal describes a possible new approach to

fighting Alzheimer disease on basic research: especially on stem cells, mechanisms of age-induced death, programmed cell

death (apoptosis), programmed death of the body (phenoptosis).

A bridge 

The Journal links scientists in Health Care and Basic researchers in the field of Brain Aging (Molecular Medicine,

Genetics, Geriatrics and Gerontology, Neuropsychology, Pharmacology and Drug Trials, Epidemiology, Public Health). It

promotes new information in the study of new molecules for the therapy of neuro-degenerative diseases in the high field of

molecular medicine and in elaborating a new strategy in Community Care and Home Care which should reduce the extremely

high costs of long time care of these patients.

Mission

Our goal is to provide relevant, high quality information from diverse sources, to publish with absolute integrity and to

be a meeting point for those involved in the field of Brain Aging, serving their needs. If you have original articles, papers,

editorials, information or manuscripts we would like to hear from you. 

The new millennium offers the potential of greater discoveries in elucidating mechanisms of brain function particularly

regarding neurodegenerative diseases, such as Alzheimer's and Parkinson's diseases as well as regarding vascular disorders. The

major etiological factor to be considered in these diseases is that their incidence increases dramatically as a function of age.

Within the context of increasing quality of life, a critical question needs to be posed: Is it possible to reduce or forestall

the deleterious effects of brain aging and thus slow or even prevent the course of age-related neurodegenerative and vascular

diseases?

Arising with the new millennium achievements, this Brain Aging International Journal wants to put together minds

focused on mechanisms of brain aging and on interventions which possible alter the course of brain aging and its ultimate

expression in cognitive, motor and behavioral changes.

Conference Organizers:

Bengt Winblad, MD, PhD - BAIJ Editor in Chief, 

President of "Ana Aslan" International Academy of Aging

Luiza Spiru, MD, PhD - BAIJ Associated Editor, 

Executive Vice-President of "Ana Aslan" International Academy of Aging

Khalid Iqbal, PhD - BAIJ Associated Editor, 

Scientific Vice-President of "Ana Aslan" International Academy of Aging
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Welcome to the
Academy

My colleagues and I are delighted to welcome you to membership in „Ana

Aslan“ International Academy of Aging. You will join people from more than

50 countries all over the world, who are members in this organization,

committed to medical science, education, culture and art.

The Academy proves itself to be committed to medicine, especially through

creating excellent educational and clinical centers for elderly, in accordance

with the agreements of World Health Organization, European Union,

International and European Consortium in the field of Aging. 

You will join a society of scientists, which was founded in 2000. We will

invite you to all the conferences, symposia, carried out yearly, which cover

all medical, social and educational disciplines. 

„Brain Aging“ International Journal issues are available free of charge for years

2001-2002. You may also visit our web site or our on-line journal web site.

We are looking forward to your joining our Academy! 

Bengt Winblad MD, PhD 
Khalid Iqbal PhD 

Luiza Spiru MD, PhD 

„Ana Aslan“ Academy of Aging has the honour to introduce to you probably the
most interesting new millennium International Journal, „Brain Aging“. 

Ana Aslan was the first one, all over the world, who defined, in 1953, Geriatrics
and Gerontology as the most futuristic former millennium clinical specialization. 

This great lady, who had the vision in the early 50-ties to define „gerontoprophilaxy“
as the advanced weapon to fight against aging, said that „human life is artificially
shorted, but anyone can discover the secrets of longevity“!! 

We are pleased to publish under the auspices of „Ana Aslan“ Academy of Aging,
the latest news from all over the world, in this so incandescent scientific field, like
„brain aging“ is. 

This is a journal, which attempts to explain, in a clear and scientific language, how
this knowledge may one-day possibly be used to control and overcome brain aging!

We have the mission to encourage also young researchers in publishing, in this
field of activity, to grant the most talented of them, every year! 

Hopefully, BRAIN AGING will be the host of publishing revolutionary papers, warm
scientific information, and Brain Aging scientific timetable. 

Read a new Journal, HAVE A NEW FRIEND!!! 

Luiza Spiru MD, PhD
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Who we are

The objects of the Foundation „Ana Aslan International“ are: 

a) initiation and financing of programs concerning the development of the Romanian

Geriatrics experience and tradition in the therapy of prevention of aging, in accordance with

the present medical norms, in Romania as well as abroad; 

b) initiation and financing of programs / scientific research projects concerning the

reactions of the ASLAN therapy and of the ASLAN geriatric principles, in the frame of the

present medicine and their integration in the international geronto-prophylaxis therapy; 

c) supporting and supplying additional financial resources for operating the nurseries for

elderly and the social institutions by offering sponsorships and donations in cash or in kind; 

d) establishing, organizing and financing, according to the law, of prophylaxis geriatric

centers, day-care geriatric assistance, medical offices, individual, grouped or associated,

within the medical centers in the city of Bucharest and in the territory, where will be

employed: specialist geriatric medicine doctors, psychologists, social assistants, physio-

kinetotherapists and other personnel; 

e) initiation, support and financing of programs for rehabilitation of elderly, by common

action of geriatric assistance services and of the balneo-physiotherapy and rehabilitation; 

f) initiation, support and financing of programs aiming at reinvigorating of the

Romanian geriatrics, of the traditions of the ASLAN therapy and of ASLAN products, in

relation with present science; 

g) organizing and operating, according to the law, of medical assistance activities and

medical assistance and care for elderly people with total or partial autonomy loss, in medical,

socio-medical and psycho-emotional fields. 

h) initiation, support and financing of projects and programs for elderly persons,

concerning: 

l social reintegration, juridical and administrative counselling of elderly persons in

need; 

l their participation in economic, social and cultural activities; 

l support for the payment of current services and obligations, home care, household

assistance for elderly persons; 

l medical visits and care at home, treatment with the prescribed medicine, granting of

sanitary materials, medicines and medical devices; 

l hiring of personnel for sickroom services for elderly persons.

i) organization and operation, according to the law, of medical assistance services for

persons with no income or with income under the limit of the minimum salary in the country; 

j) support and financing of projects and programs for people with no income or having

an income under the limit of minimum salary in the country, concerning: 

l prevention of social marginalization and assistance the social reintegration of these

categories of people; 

l their participation in economic, social and cultural activities; 

l educational programs concerning qualification, re-qualification and professional

reintegration; 

k) editing, support and promotion of the publication International Journal of Ageing,

under the aegis of the Foundation, with an editorial board established by common agreement

of the founders members and the international geriatrics community; 

l) acquisition of equipment, books, publications and outfit for medical universities and

for scientific research in Geriatrics; 

m) establishing a club for the meetings of the founders members, honorary members

and their guests; 

n) support and development, according to the law, of educational structures able to

contribute to the facilitation and optimization of social and professional integration of people

6



www.brainaging.ro

with no income, of disadvantaged, marginalized young persons,

who leave the placement centers or having special needs; 

o) granting of sponsorships and donations in cash or in kind for the families with

reduced income, sole parents or disorganized families, aiming at facilitating their access to

lodging, to help covering the expenses for preparation of children at the starting of the school

year and for their access to education and formation services. 

p) preparation and promotion of programs for equal opportunity employment for

women, and for facilitating the access to hiring, professional formation, scientific, social and

cultural recognition; 

q) providing the material resources for organizing scientific, cultural and sports

activities to the benefit of students, professors, medical doctors and other persons with

activities in the fields of interest for the Foundation; 

r) solving of some problems of the university community in institutions for high level

medical education; 

s) granting of scholarships for studies and research for teaching and research personnel

or to students in high level medical education institutions, scholarships which will support

high performance students and teaching personnel, their progress, specialization,

participation to scientific research, information and study fellowships in Romania and

abroad; 

t) editing and/or supporting the material expenses for editing publications, scientific or

artistic works in the fields of interest of the Foundation as well as establishing and financing,

according to the law, of a publishing house / printing house for achieving this objective. 

The objects of „Ana Aslan“ International Academy of Aging are: 

n Publication, support and promotion of scientific works and printed materials,

including „Brain Aging“ International Journal

n initiation, organization and support of projects and programmes for people of age in

the scientific, cultural, educational and communication fields;

n promoting the implementation in the system of services provided for people of age

of the the recommendations of the World Assembly of People of Age, of the

European Community and of the recommendation expressed on scholarly level by

the medicine Universities of Romania, Sweden, Greece, Israel, Thailand, Germany as

well as of other countries where the Academy has established branches.

n organization and working of an excellence medical centre containing medical

services and services of scientific investigations in various fields to provide for a high

level of medical assistance and attendance of medical, socio-medical or psycho-

affective nature for people of age who suffer from total or partial loss of their

autonomy.

n initiation, organization and support for educational, research and scientific projects

and programmes for the medical staff (doctors, nurses, social assistants)and

promotion of innovations and their implementation in the system of the services

provided for people of age;

n initiation, organization and support for courses, workshops, discussions, conferences

in the interest fields of the Academy and of „Ana Aslan International“ Foundation

and the promotion of co-operation between the speciality university departments of

the Faculties of Medicine in Romania, Sweden, Greece, Israel, Thailand, Germany,

as well as in other countries were the academy has branches.

n granting scholarships and research fellowships for students, candidates for doctor’s

degree, participants in the university and postgraduate programmes, doctors, in the

interest fields of the Academy and of „Ana Aslan International“ Foundation.

7
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Our task and values

The purpose of the „Ana Aslan“ International Academy of Aging, a scientific and

cultural academy organized by the „Ana Aslan“ International Foundation, is to set up,

organize and support projects and programs in the medical, cultural, educational and

communication fields of aging.

The „Ana Aslan“ International Academy of Aging focuses on health care, training,

research and service system innovations that will ensure healthy aging. This includes to:

n Enhance and expand the training of doctors, nurses, social workers and other

health professionals who care for the elderly.

n Promote innovations in the integration and delivery of services for all elderly.

n Encourage and assist the development of future leaders in the field of aging,

both in clinical and basic research.

n Expand medical research on aging through focusing on the biology of aging,

diseases and disabilities of old age and clinical management issues.

AREAS OF ACTIVITY 

l Clinical Aging Research

l Epidemiological Aging Research

l Gerontological Nursing

l Physiotherapy and Occupational Therapy

l Dementia and Cognitive Disorders

l Neuroscience with focus on Molecular

l Pharmacology

l Social Science

l Health economy

l Drugs trials

l Gerontoprophilaxy 

The „Ana Aslan“ International Academy of Aging will provide the hub of a network of

research dealing with aging. As an active research center in itself it will also provide a rich

environment where doctoral and masters students can learn from senior researchers with a

wide variety of academic perspectives. Researchers from many institutions and departments

will come to the „Ana Aslan“ Academy of Aging and to the Research and Education Centers

so as to meet, attend courses, workshops and seminars and to give support and stimulation.

ACTIONS 

Publication, support and promotion of scientific works and printed materials, including

„Brain Aging“ an International Journal published by the „Ana Aslan“ International Academy

of Aging. 

Organization and working of medical research centers and centers of excellence

containing medical services and services of scientific investigations in various fields, with

the aim of providing a high level of medical, socio-medical nature for elderly people. 

Initiation, organization and support for educational, research and scientific projects and

programs for the medical staff (doctors, nurses, social assistants).
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The First International

Conference of Brain Aging

– An International Journal
BUCHAREST, ROMANIA

OCTOBER 5th - 8th

THE “MARRIOTT“ HOTEL - BUCHAREST, ROMANIA

www.brainaging.ro

or Contact Organising Committee:

Khalid Iqbal, PhD, USA, e-mail: iqbalk@worldnet.att.net

Phone: (718) 494-5259

Fax: (718) 494-1080

Luiza Spiru, MD, PhD, Romania, e-mail: lsaslan@brainaging.ro 

Phone/Fax: +40 21 312 46 96

Bengt Winblad, MD, PhD, Sweden, e-mail: b.winblad.kaspac@neurotec.ki.se 

Phone: +46 8 58583617 

Fax: +46 8 58583610

Senior Meetings Coordinators

Gunilla Johansson e-mail: GunillaJohansson@neurotec.ki.se

Phone: +46 8 58583618

Fax: +46 8 58583610

Ligia Hogas e-mail: office@brainaging.ro 

Phone/Fax: +40 21 312 46 96

Why a  Conference of Brain Aging - An International Journal ?

The Scientific Board of the Brain Aging International Journal has been decided to

organize every year an International Meeting on Brain Aging.

Who Should Attend ?

Physicians and health care workers with a special interest in the mental health and

illnesses of the elderly.

These include:

Physicians in Family, General and Geriatric Medicine; Psychiatry; Neurology

as well as

Nurses; Researches; Psychologists; Social workers; Program Directors;

Administrators/Facilitators; Pharmacists;

and others.
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The First International Conference of Brain Aging & 
Aging and Dementia

THE “MARRIOTT“ HOTEL 

Bucharest, Romania 
October 6 - 8, 2003

TOPICS: 

n EPIDEMIOLOGY
n GENETICS, BIOMARKERS, NEUROIMAGING and HISTOPATHOLOGY 
n BASIC MECHANISMS INVOLVED IN BRAIN AGING and DEMENTIAS 
n THERAPEUTIC STRATEGIES
n DIAGNOSIS / IMAGING
n ALZHEIMER DISEASE AND NON-ALZHEIMER’S DISEASE DEMENTIAS

TIME TABLE, REGISTRATION FEES AND DEADLINES

The Conference will be preceded by a one-day Training Course for Romanian
Physicians (sponsored by Novartis, Romania)

REGISTRATION FEES: 

Course Attendees, special rate (includes Conference) $ 345 
Conference Attendees: 

l Academia $ 345 
l Industry $ 485 
l Students $ 200
l Accompanying person $ 120

SATURDAY, OCTOBER 4, 2003 - CONFERENCE REGISTRATION

Sunday, October 5, 2003 - Conference

Constanta Salon A Salon B Salon C Foyer -  
Plenary Session Oral Oral Poster

Presentation Presentation Presentation

9:00-  9:20 Conference Opening  

Ceremony

9:20-  9:40 Remi Quirion

9:40-10:00 Hilkaa Soininen

10:00-10:20 Kurt Jellinger

10:20-10:40 Ezio Giacobini

10:40-11:00 Khalid Iqbal

11:00-11:30 Coffee Break

10



www.brainaging.ro 11

Constanta Salon A Salon B Salon C Foyer -  
Plenary Session Oral Oral Poster

Presentation Presentation         Presentation

11:30-11:50 Inge Grugke Iqbal

11:50-12:10 Emil Toescu

12:10-12:30 Luiza Spiru

12:30-12:50 Richard Cowburn

13:00-14:00 Lunch 

14:00-16:00 Novartis Switzerland Dedicated Symposia  - speaker: Prof. Bruno Vellas

14:00-14:20 Patrizia Mecocci Caroline Chang

14:20-14:40 Lars-Olaf Wahlund Nicholas Sergeant

14:40-15:00 Lutz Frolich Giulio Maria Pasinetti

15:00-15:20 Robert Elsner Lars Backman

15:20-15:40 Reinhold Schmidt Paolo Prolo

15:40-16:00 Delia Mut Popescu Antonio Metastasio

16:00-16:30 Premium Coffee Break

16:30-18:00 Sicomed Romania Dedicated Symposia

16:30-16:50 Claudio Cuello Ng Tze Pin

16:50-17:10 Akihiko Takashima Manfred Windisch

17:10-17:30 Gianluigi Forloni Lin Li

17:30-17:50 Mikal Novak Shi Du Yan

19:00 Galla Dinner Ceremony Press Conference sponsored by Lundbeck Romania - New Product Launch

Monday, October 6, 2003 - Conference

9:00-  9:20 Gordon Wilcock

9:20-  9:40 Lon Schneider

9:40-10:00 Gunhild Waldemar

10:00-10:20 Raj Kalaria

10:20-10:40 Juergen Sautter

10:40-11:00 Bruno Vellas

11:00-11:30 Coffee Break

11:30-13:00 EBIXA - Lundbeck Denmark Dedicated Symposia and Press Conference 

speakers: Prof. Bengt Winblad, Prof. Luiza Spiru, Prof. Gruhild Waldeman

13:00-14:00 Lunch 

14:00-14:20 Maria Ankarcrona Chengxin Gong

14:20-14:40 Jianzhi Wang Vince S. Thomas

14:40-15:00 Ovidiu Bajenaru Elka Stefanova

15:00-15:20 Catalina Tudose Gary Wenk

15:20-15:40 Eric Salmon Eugeen Vanmechelen

15:40-16:00 Alex. Serbanescu Ioan Romosan

16:00-16:30 Premium Coffee Break



News

12 Brain Aging, Vol. 3, No. 3, 2003

Constanta Salon A Salon B Salon C Foyer -  
Plenary Oral Oral Poster
Session Presentation Presentation           Presentation

16:30-16:50 Sandrine Andrieu Sergiu Blumen

16:50-17:10 Magda Tsolaki Simona Sacuiu

17:10-17:30 Mario Impallomeni Tanya Pekmezovic

17:30-17:50 Adrian Wilson Michael Borrie

19:00 Dinner - Brain Aging International Journal Scientific Editorial Board

Tuesday, October 7, 2003 - Conference

Constanta Foyer Braila-Ploiesti, Foyer A & B & C, Braila and Ploiesti 
Plenary Session Poster Presentation

9:00-  9:20 Masatoshi Takeda

9:20-  9:40 Eva Mandelkow

9:40-1 0:00 Eckhard Mandelkow

10:00-10:20 Danny Michelson

10:20-10:40 Agneta Nordberg

10:40-11:00 Laura Fratiglioni

11:00-11:30 Coffee Break

11:30-13:00 OFFICIAL ROMANIAN B.A.I.J. LAUNCH 

13:00-14:00 Festivity Lunch

Wednesday, October 8, 2003 - Post Conference Training Course

Salon A & Salon B

8:45-  9:30 Laura Fratiglioni

Epidemiology and Risk Factors

9:30-10:15 Bengt Winblad

Treatment strategies of Cognitive Impairments

10:15-11:00 Bruno Vellas

Nutritional Aspects on AD Patients

11:00-11:30 Coffee Break

11:30-12:15 Kurt Jellinger

Cerebrovascular Pathology and Alzheimer's Disease

12:15-13:00 Khalid Iqbal

Neurobiology of Brain Aging and Dementias

13:00-14:00 Lunch

14:00-15:00 Round table 1: Risk Factors and Diagnosis

15:00-16:00 Round table 2: Therapeutics

16:00-16:30 Premium Coffee Break

16:30-17:30 Round table 3: Neuropathology and Molecular Pathology

17:30-18:00 Conclusions, Discussions, Awards 
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Introduction

Dementia is going to be one of the major challenges of this

new century for our societies due to the enormous burden

on the health care systems. It is the major cause of death and

the most important risk factor for disability and entry into a

nursing home in elderly people.

Results from 36 prevalence studies showed that

prevalence is equal to 0.3 to 1% in individuals aged 60-64

years and increases to 42.3 to 68.3% in individuals 95 years

and older. The only study about prevalence of dementia in

Greece reveals lower rates than surveys carried out

elsewhere. The age specific prevalence of dementia in

Greece was 4,24 between 70-74, 9.82 between 75-79,

10.64% between 80-84, 14.71% between 85-89 and 57.14%

over 90 years old.

It is well known that the only generally accepted risk

factors are genetics, only for 0.5% of all the cases, age and

family history. Although a small number of early onset,

dominantly inherited cases of familial AD and FTD are

caused by genetic mutations, the cause of most sporadic

cases of dementia is presently unknown.

Until recently, the abnormally entwined pairs of tau

protein filaments were thought to be innocuous secondary

events. However Robert Terry and Robert Katzman  a

decade ago found that  the density of neurofibrillary tangles

in AD  is related  to the severity of dementia  while the

density of plaques  is only weakly correlated with the

severity of dementia. There is an hypothesis that AD

pathogenesis results from disruption of cholesterol uptake

and metabolism  and that this  in turn results  in abnormal

trafficking of membrane proteins critical to normal

neuronal function  and synaptic plasticity.

Abstract
The aim of this study was the prevalence of dementia in Greek Orthodox monasteries. The monks and

nuns who live in these monasteries live far from the community, most of them  are not married  and their
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Introduction

Dementia is going to be one of the major challenges of this

new century for our societies due to the enormous burden

on the health care systems. It is the major cause of death and

the most important risk factor for disability and entry into a

nursing home in elderly people.

Results from 36 prevalence studies showed that

prevalence is equal to 0.3 to 1% in individuals aged 60-64

years and increases to 42.3 to 68.3% in individuals 95 years

and older. The only study about prevalence of dementia in

Greece reveals lower rates than surveys carried out

elsewhere. The age specific prevalence of dementia in

Greece was 4,24 between 70-74, 9.82 between 75-79,

10.64% between 80-84, 14.71% between 85-89 and 57.14%

over 90 years old.

It is well known that the only generally accepted risk

factors are genetics, only for 0.5% of all the cases, age and

family history. Although a small number of early onset,

dominantly inherited cases of familial AD and FTD are

caused by genetic mutations, the cause of most sporadic

cases of dementia is presently unknown.

Until recently, the abnormally entwined pairs of tau

protein filaments were thought to be innocuous secondary

events. However Robert Terry and Robert Katzman  a

decade ago found that  the density of neurofibrillary tangles

in AD  is related  to the severity of dementia  while the

density of plaques  is only weakly correlated with the

severity of dementia. There is an hypothesis that AD

pathogenesis results from disruption of cholesterol uptake

and metabolism  and that this  in turn results  in abnormal

trafficking of membrane proteins critical to normal

neuronal function  and synaptic plasticity.
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It is well known that the amount of fatty acids is

elevated in the brains of AD patients. The results of a recent

study indicated that fatty acid oxidation can facilitate the

polymerization of tau. However, "overoxidation" of the

fatty acids can inhibit the process. The authors of this study

postulate that specific fatty acids oxidative products could

provide a direct link between oxidative stress mechanisms

and the formation of neurofibrillary tangles in AD. The

epidemiological reduction of risk of AD by statins, could in

part result from changes in APP and β-secretase

localization and decreased Aß production in brain. 

A high intake of saturated fat and cholesterol and a low

intake of polyunsaturated fatty acids have been related to an

increased risk of cardiovascular disease. On the other hand,

cardiovascular disease has been associated with dementia.

Rotterdam study suggests that a high saturated fat and

cholesterol intake increases the risk of dementia, whereas

fish consumption may decrease the risk. 

There is evidence that high serum total cholesterol

may be an independent risk factor for AD and some of the

effect of the APOE epsilon 4 allele on risk of AD might be

mediated through high serum cholesterol vascular risk

factors are correlated with dementia.

There is also some evidence that the term vascular

dementia is not correct but there are some clinical

determinants of post stroke dementia and also some

pathological features are the same between AD and VaD. 

We decided to study the possibility that diet without

meat for many years or diet with meat only the half days of

a year in two different communities in Greece and Cyprus

could lower the risk of developing dementia and if there

was a difference in prevalence rates between these two

different communities.

Methods

Study population 

Study population consisting of two different groups was

identified.

Group A: One hundred sixty three monks or nuns who

live in 56 different monasteries in Greece and Cyprus and

most of them don't eat meat for many years and eat milk

products such as milk, butter, cheese less than half days of

a year. Their style of life is also different. They don't smoke

and they drink small amounts of wine. Most of them are

not married and live far from the community in the

monasteries, which are built far from the cities for many

years. These people work some hours during the day and

pray and read many hours of a day so that to succeed a

quality of spiritual life like God.  The distinguished nature

of the location where the monasteries are built (e.g. Athos

Mountain, other mountains with woods and lakes and sea)

help monks and nuns to come near God.  They sleep about

6 hours a day.  Fourteen denied to give any information. We

had completed questionnaires from 149, 103 female and 46

male. Their demographics are showed on table 1.

Group B: Women who were not married but they lived

and worked in the community as nurses in Hospitals. They

live all together and the aim of their life is to help people

and try to live as God wishes.  They don't eat meat 40 days

before Christmas, 50 days before Easter, 15 days in June

and 15 days in August. During the whole year they don't

eat meat and milk products every Monday, Wednesday and

Friday.

The differences between the two groups are 1. the diet,

2. the location of their houses and 3. the less stress in the A

group. 

Table 1.  Demographics of demented and controls.

Age 

Mean (SD)

Education (years)

Mean (SD) 

Dementia 84.25±7.56 5.70±3.92 

Control 76.18±7.42 6.77±4.39 

p<0.05

MMSE

Mean (SD)

FAQ

Mean (SD)

Dementia 12.67±3.98 18.38±12.02

Control 24.05±4.29 1.21±2.22

p<0.001 p<0.05

Age

Mean (SD)

Education (years)

Mean (SD)

Male(n=46) 79.30±7.13 7.77±3.82

Female (n=103) 75.82±7.67 6.41±4.55

p>0.05
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We decided to correlate these results with a third

group (C), which is a community door-to-door study with

the same stress and the same location of their houses with

the B group. The only difference between B and C group

was the diet and marital status.

Three trained physicians – one woman, MA and two

men, S.K. and F.S. – and one trained neurophychologist,

P.N. visited the nuns and monks respectively and completed

the WHO questionnaire about dementia. One young trained

nurse, E. who lives in the same house with the nurses

completed the same questionnaire in Athens. This

questionnaire includes subject demographics and

characteristics (e.g. smoking, alcohol drinking), questions

about cognition which include all the questions of MMSE,

Functional Activities Questionnaire (FAQ), symptoms,

medical diagnoses (e.g. Diabetes mellitus, Hypertension,

Strokes, Depression, Head injuries), hospital admissions,

and drug prescriptions (including root of administration,

dose, and number of tablets for each prescription). All the

information received by investigators is computerized.  

We used Mann-Whitney test  for the statistical analysis

of age, education and tests MMSE and FAQ.

Results

The number of demented persons was 14. From the 14

demented 9 are nuns and 5 monks, with mean age

84.25±7.56 years. The prevalence of dementia  above 60

years old is 9.3 with 0% between 60 to 74 years old

(table 2).

The prevalence of dementia in unmarried nurses is

showed  on table 3.

The prevalence of dementia is higher in the

community than in nurses and monasteries and the

prevalence rate in 70-74 is  4.24% and in 75-79 years

9.82%  (table 4). 

We can see a table 5 of prevalence rate in the same

ages in Pamplona, Spain where olive oil is also used by

people and the prevalence rate is  twice higher than Greek

prevalence.

The number of the examined persons was small so we

could not see any differences in the existence in other very

important diseases, which could be risk factors for dementia

(table 6).

Discussion

This study is a preliminary study. Unfortunately we cannot

find many elderly orthodox monks and nuns who follow

this kind of diet. Although we visited 56 monasteries only

149 accepted to respond. 

The only very interesting results are that 1. these

people live more than other people in the community – we

could examine 8 from 149 above 90 years old in the

monasteries while we examined only 7 from 365 above 90 

Table 2.  Age-specific prevalence of dementia in monasteries

Table 3. Age specific prevalence of dementia in unmarried

nurses

60 - 64 8

65 - 69 14

70 - 74 39

75 - 79 2 31 6.4

80 - 84 5 36 13.8

85 - 89 4 13 37.5

90+ 3 8 37.5

Total 14 149 9.3

Age D                T           prevalence(%)

n n     

70 - 74 27

75 - 79 1 15 6.67

80 - 84 1 9 22.22

85 - 89 1 3 33.33

90+ 1 1 100

Total 5 55 9.09

D                 T          prevalence(%)Age
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years old in Pilea – and 2. there is no demented patient until

75 years old.  

Our results are about the same as the prevalence rates

in Africa. The most recent studies reveal rather higher rates

but still lower than surveys carried out elsewhere. The

possible reasons for these findings in Africa are considered:

differential survival rates, the hiding of cases by relatives

because of stigma, reluctance to seek  medical assistance  as

inappropriate, poor access to medical care, the feeling  that

the old person  has come to the end of his useful life and

defective case-finding techniques. None of these factors can

explain the low prevalence rates in our study

Both groups – all of the B group and at the most of the

A group – are not married. They were not married because

they didn't want to be married in order to give themselves

to the God. 

The association between marital status and mortality is

well known; marital status has also been related to

morbidity. There is one study that showed  that the age-

standardized prevalence of dementia and the proportions of

elderly Canadians living in institutions with and without

dementia are highest among single people and are also high

for those who were previously married. 

These associations hold true for both women and men,

but the relation between marital status and institu-

tionalization is much stronger for men. If marital status

alone was a risk factor for dementia then our groups had to

have higher rates of dementia than other groups. Perhaps

the cause or the reason why one person is not married is

significant.

Table 4.  Age specific prevalence of dementia  in Pilea, a city in

North Greece

Age D                Total            Prev (%)

n                    n     

70 - 74 5 118 4.24

75 - 79 11 112 9.82

80 - 84 10 94 10.64

85 - 89 5 34 14.71

90+ 4 7 57.14

Total 35 365 9.59

Age D                Total            Prev (%)

n                    n     

70 - 74 9 6.3

75 - 79 35 11.8

80 - 84 50 17.3

85 - 89 70 25.6

90+ 30 34.7

Total 194 1019 19

Table 6.  Percentage of other diseases in demented and non-demented persons.

Table 5.  Age specific prevalence of dementia in Pamplona,

Spain

DIABETES

N (%)

HYPERTENSION

N (%)

HEAD INJURY

N (%)

HEART

ATTACK

N (%)

STROKE

N (%)

PARKINSON

N (%)

DEPRESSION

N (%)

Dementia 0 1 (14.29%) 1 (16.67%) 2 (28.57%) 1 (25.00%)  0 0

Control 14 (12.73%) 38 (34.55%) 18 (16.67%) 6 (5.66%) 10 (11.49%) 6 (5.77%) 7 (6.73%)
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Conclusions

1. The prevalence of dementia  increased steeply with

advancing age. This is a conclusion  as in all other studies

all over the world.

2. Dementia is not present in ages between 60 to 75

years in monasteries. This is a great difference between  our

study results and all other prevalence studies.

3. In Greece, either in community or in monasteries the

prevalence rate is lower than in other  countries in Southern

Europe, such as Pamplona, Spain. This suggest that only the

use of olive oil is not useful for lower rates of dementia.

4. The prevalence rate in 80-84 ages in monasteries is

half of the rate in the community. This is very important

because this age is the mean survival age of people in

Greece.

5. Finally, meat may be a risk factor of dementia.

People in Pylea were poor for many years and they couldn't

eat meat for many years. Nurses eat meat half days of  a

year and monks and nuns eat no meat at all. The

consumption of meat may be related with prevalence rates.
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Alzheimer’s disease and 

the amyloid precursor protein 

Alzheimer’s disease is neuropathologically characterized

by the deposition of the 40-42 residue amyloid β-peptide

(Aβ) into plaques in the brain parenchyma and cerebral

blood vessels. Neurofibrillary tangles, composed of the

protein tau, is another pathological change observed in

brain tissue from patients diagnosed with Alzheimer’s

disease1.

The amyloid precursor protein (APP), from which Aβ

is derived, is a type I membranespanning glycoprotein with

its N terminus in the intralumenal space and the C terminus

in the cytosol. The function of APP is not fully understood.

Its predicted structure suggests that it is a receptor, however

no ligand has yet been identified. The APP knockout mouse

lack a distinct phenotype2, precluding the elucidation of the

function of APP. Most likely, the APPlike proteins (APLP)

1 and 2, which are highly homologous to APP, can

compensate for at least some of the functions of APP in

these mice. APP and APLP2, and APLP1 and APLP2,

double knockout mice die early after birth, while the APP

and APLP1-deficient mice survive and appear normal3.

APP has, among other things, been suggested to function in

cell adhesion4 and in kinesin-mediated axonal transport of

vesicles5. 

APP is cleaved by α- or β-secretase generating the C-

terminal fragments C83 or C99, respectively. Additional

processing of the C-terminal fragments by γ-secretase

produces the p3 or Aγ peptides (fig. 1). The γ-secretase

cleavage is unusual in that it occurs within the hydrophobic

milieu of the membrane bilayer. This type of cleavage will

hereafter be referred to as intramembrane proteolysis.

The α-cleavage is performed by TNF-α converting

enzyme (TACE)6 or ADAM-107. Cleavage at the β-site is

executed by β-site APP cleaving enzyme (BACE)8-11.

Mutations in APP at, or close to, the secretase cleavage sites

have been found in patients suffering from familial

Alzheimer’s disease. The majority of these mutations affect

Aβ production by specifically increasing Aβ42 both in vitro

and in vivo12. Aβ42 is more prone to aggregate than Aβ40,

and is the major Aβ species found in the core of amyloid

plaques13. Recently, another cleavage event, designated ε-

cleavage, has been shown to occur after position 49 in

Aβ14-16.
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The C-terminal protein product resulting from this

cleavage is called APP intracellular domain (AICD) (fig. 1).

This ε-cleavage event is strikingly similar to the S3

cleavage occurring in the Notch receptor. Further

similarities between the processing of Notch and APP is

provided by studies suggesting that AICD regulate gene

transcription17. AICD binds to the nuclear adaptor protein

Fe65 and the histone acetyltransferase Tip6017. No target

gene or genes have so far been reported for this

transcriptional regulatory complex. Recently, a

physiological signaling role for AICD was reported

suggesting that AICD regulates phosphoinositide-mediated

calcium signaling18. 

The Presenilins 

The gene encoding presenilin (PS) 1 was identified in

1995 by genetic linkage of an autosomal dominant form of

hereditary early-onset Alzheimer’s disease to chromosome

1419. The PS2 gene was found on chromosome 1 by

homology searches of databases for amino acid sequences

with high similarity to PS120. At present, more than 120

mutations causing familial Alzheimer’s disease have been

identified in PS1, while only eight mutations leading to

hereditary Alzheimer’s disease have been found in PS2

(http://molgenwww.uia.ac.be/ADMutations/). The PS

proteins are multipass transmembrane proteins. The most

favored topological model suggests an eight

transmembrane topology, where the N and C termini are

located in the cytoplasm21 (fig. 2), while other studies

indicate a seven transmembrane topology22. Both

topological models predicts a cytoplasmic loop in which PS

undergoes endoproteolysis, generating a stable N- and C-

terminal fragment heterodimer (fig.2).

The PS proteins are critically required for γ- and ε-

secretase activity, generating Aβ and AICD, respectively.

PS1 and PS2 double knockout mice die before birth and

their phenotype resembles the phenotype for Notch 1

knockout mice23. Blastocyst-derived stemcells from these

PS null mice produce no Aβ24,25. Mutagenesis of two

conserved aspartates in transmembrane domains (TMD) 6

and 7 (fig. 2) results in PS molecules deficient in supporting

Aβ generation26. Overexpression of PS in cell culture

systems does not lead to increased Aβ formation.

Overexpressed PS accumulates as the full length protein,

suggesting that endoproteolysis of the full-length PS into

the presumably active heterodimer form is highly

regulated27.

Figure 1. Illustration of the amyloidogenic and non amyloidogenic processing pathways of APP. In the amyloidogenic pathway soluble

sAPPb and Ab is generated. In the non-amyloidogenic pathway soluble sAPPa and the peptide fragment p3 is generated. The p3 peptide

cannot form plaques. In both processing pathways the APP intracellular domain (AICD) is formed via the e-cleavage.

Figure 2. Illustration of the PS protein with eight transmembrane

spanning domains. The PS protein undergoes endoproteolysis in

the hydrophobic part of the large cytolplasmic loop and form a
stable heterodimer consisting of an N -and C- terminal fragment

(NTF and CTF). The critical aspartate residues for γ-secretase

activity in TMD 6 and 7 are indicated with the red stars.
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Recently, several type I proteins have been reported to

undergo a PS-dependent cleavage within their

transmembrane domains, in a process referred to as

regulated intramembrane processing, or RIP28. Among the

proteins undergoing RIP are APP, APLP1 and 2, CD44,

ErbB-4, E-cadherin, Notch 1-4 and the Notch ligands Delta

and Jagged29-34. The list of PSdependent RIP-substrates is

currently growing and it appears that this proteolytic event,

strange as it may seem since it occurs in the anhydrous

environment of the lipid bilayer, is a conserved and general

processing pathway in the cell.

Other γγ-secretase complex
components: nicastrin, Aph-1
and Pen-2

Nicastrin is a type I membrane protein found in the same

protein complex as PS35 and is required for γ-cleavage to

occur36-39. The 709-residue nicastrin protein is a

glycoprotein with a large ectodomain and a short

cytoplasmic tail (fig. 3). Its function is not known, but it has

been suggested that nicastrin brings the substrate and

γ-secretase together. PS1 is required for the correct

maturation of nicastrin40-43, however the maturation status

of nicastrin does not seem to affect γ-secretase activity per

se44.

Recently, two new proteins required for γ-cleavage

were identified45,46 (fig. 3). The Aph-1 and Pen-2 proteins

were isolated in a genetic Caenorhabditis elegans screen

for phenotypes resembling PS homologue deficiency. The

seven TMD Aph-1 protein has two mammalian

homologues, Aph-1a and Aph-1b45. Aph-1a also exists in

two major splice variants, L and S46. Pen-2 has two

predicted TMDs and one human homologue has been

found46. A Pen-2 knockout mouse model has been

developed which displays a phenotype similar to Notch-

deficient mice; the embryos die before birth at E9-1047.

The functional impact of these two novel γ-secretase

components is just starting to emerge. Pen-2 has been

reported to be essential for the endoproteolytic cleavage of

PS148. In the absence of PS proteins, Pen-2 is rapidly

degraded while the stability of Aph-1 is not affected in an

appreciable way49. Aph-1 has been suggested to stabilize

the full length PS1 protein48.

Overexpression of either one of the four γ-secretase

complex components do not lead to an increased Aβ

generation, while overexpressing all four proteins facilitate

γ-processing of APP50-52. Under these conditions PS1

processing into the stable heterodimer is increased, and

more fully glycosylated nicastrin protein is produced.

Moreover, overexpression of all four components in yeast

cells that cannot process APP, restore γ-secretase processing

and Aβ/AICD formation51. In vitro reconstitution of γ-

secretase activity from purified components is yet to be

performed.

The γ-secretase complex have been isolated under

non-denaturing conditions and the estimated molecular

weight reported is ranging from 200 kDa52 to 500 kDa42.

Much interest is now focused on determining the

stoichiometry of the complex, and if different complexes

exist. One can envision that there are complexes containing

different homologues of the components, which possibly

could influence substrate specificity. Most evidence

suggests that PS is the enzyme component of the complex

and that the conserved aspartates in TMD 6 and 7 provide

the catalytic residues. The loss of enzyme activity in the

Figure 3.  A schematic illustration of the identified components of the γ-secretase complex: PS with 8 TMDs, nicastrin- a type I integral

membrane glycoprotein, Aph-1 with 7  TMDs and Pen-2 with 2 TMDs.
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abscence of these residues implies that PS belongs to the

aspartyl protease protein family, and the homology of PS to

signal peptide peptidase family of aspartyl proteases further

corroborates this hypothesis 53.

Not much is known how the γ-complex is assembled

and what the ratios of the individual components in the

complex are. It is also likely that there are additional

modulatory proteins that are part of the active γ-secretase

complex. These are important questions for understanding

the exact mechanism of γ-secretase processing and the

answers to these questions will be essential for the process

of developing drugs targeting the activity of the γ-secretase

complex. It will be a pharmaceutical challenge to target

γ-secretase and create an Aβ lowering drug, while not

affecting Notch signaling, or intramembrane processing of

other RIP substrates. However, it is encouraging that non-

peptide inhibitors reduce Aβ generation while having little

effect on S3-processing of Notch54. In addition, lithium has

been shown to reduce γ-secretase processing of APP in the

absence of any effect on Notch processing55. It is also

promising that the BACE knockout mice and the

heterozygous nicastrin mice display a normal phenotype.

Aβ formation is completely abrogated in BACE-/- mice56

and reduced in the nicastrin+/- mice57, making these

proteins attractive targets for diminishing Aβ production.

The crystal structure of  BACE suggests that the enzyme

has a large catalytic pocket58, making the task of

specifically targeting this pepsin protease family member

with small molecular weight compounds difficult. The

intense research efforts of the last couple of years have

greatly increased our knowledge about the proteolytic

activities generating Aβ, and we now face exciting times

when studies of how to inhibit the detrimental production of

Aβ, without causing adverse side-effects, will be initiated

and executed.
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abscence of these residues implies that PS belongs to the

aspartyl protease protein family, and the homology of PS to

signal peptide peptidase family of aspartyl proteases further

corroborates this hypothesis 53.

Not much is known how the γ-complex is assembled

and what the ratios of the individual components in the

complex are. It is also likely that there are additional

modulatory proteins that are part of the active γ-secretase

complex. These are important questions for understanding

the exact mechanism of γ-secretase processing and the

answers to these questions will be essential for the process

of developing drugs targeting the activity of the γ-secretase

complex. It will be a pharmaceutical challenge to target

γ-secretase and create an Aβ lowering drug, while not

affecting Notch signaling, or intramembrane processing of

other RIP substrates. However, it is encouraging that non-

peptide inhibitors reduce Aβ generation while having little

effect on S3-processing of Notch54. In addition, lithium has

been shown to reduce γ-secretase processing of APP in the

absence of any effect on Notch processing55. It is also

promising that the BACE knockout mice and the

heterozygous nicastrin mice display a normal phenotype.

Aβ formation is completely abrogated in BACE-/- mice56

and reduced in the nicastrin+/- mice57, making these

proteins attractive targets for diminishing Aβ production.

The crystal structure of  BACE suggests that the enzyme

has a large catalytic pocket58, making the task of

specifically targeting this pepsin protease family member

with small molecular weight compounds difficult. The

intense research efforts of the last couple of years have

greatly increased our knowledge about the proteolytic

activities generating Aβ, and we now face exciting times

when studies of how to inhibit the detrimental production of

Aβ, without causing adverse side-effects, will be initiated

and executed.
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Abstract

Objective: To determine the factors associated with early readmission ( ≤≤1 month) of patients with

Alzheimer disease to an acute care unit specialized in dementia.  

Design: Retrospective review. 

Setting: An acute care unit for Alzheimer patients in a teaching hospital. 

Participants: 143 patients followed between December 1998 and February 2000. 

Measurements: Using bivariate analysis, we compared data relating to patients who were rapidly

readmitted to the unit (≤≤1 month) (N = 42) with data of patients readmitted after a longer period (> 1

month) (N = 101). Comparison was based on the standard gerontological evaluation of each patient

carried out at the time of first admission. Multivariate analysis was then carried out to take into account

potential confounding factors.  

Results: Bivariate analysis identified three factors associated with the risk of rapid readmission to the

unit: male gender (P = 0.006), initial living arrangements (at home with assistance) (P = 0.046) and

unsatisfactory social situation (P = 0.017). 

Multivariate analysis showed that the risk of readmission in the short term was multiplied by 2.8 (95%

CI = 1.27-6.36, P = 0.011) when the social situation was unsatisfactory, whereas two factors appeared to

decrease the risk: female gender (odds ratio [OR] = 0.36, 95% CI = 0.16-0.78, P = 0.010) and independence

in the basic activities of daily living, which was at the limits of significance (OR = 0.40, 95% CI = 0.16-

1.01, P = 0.053). 

Conclusion: Our analysis of 143 patients demonstrates the need for better management of the families

of Alzheimer patients and also of professional carers in order to decrease the risk of early readmission.  

Keywords: Alzheimer disease, hospital readmission, acute care unit 

Introduction

Alzheimer disease (AD) is a major problem of public

health. It affects more than 5% of persons aged over 65

years and 25% of those aged over 90. It is estimated that in

France 600,000 persons suffer from AD, a figure which is

indicative of the importance of the problem for all actors in

society: families, care teams, health and social authorities.

AD is a chronic, progressive pathology associated with

numerous complications which lead to repeated hospital

admissions. In recent years, various works have studied the

characteristics and specific nature of the reasons for

hospital readmission of Alzheimer patients (1-4). Some

studies found that readmissions were more numerous and

duration of hospital stay was longer in these patients (3-5).

In order to improve their management, acute care units

specialized in dementia were created, first in retirement

homes and then in hospitals (6). Numerous publications

have described the characteristics of these specialized units,

in particular the manual “Key Elements of Dementia Care”
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which addresses the various aspects of dementia

management, with particular emphasis on the development

of care plans, the environment and human resources (7).

The Alzheimer Acute Care Unit of Toulouse University

Hospital meets the various criteria defining such a unit (8).

The number of dementia patients admitted increases every

year. Nevertheless, in spite of optimized management in a

dedicated facility, many patients are rapidly readmitted

after discharge from the unit. This being so, we believed it

would be useful to try to identify the factors associated with

early readmission.  

Material and methods

1. Patient selection 

We included in our study all patients hospitalized in the

Alzheimer acute care unit in Toulouse between December

25, 1998 and February 15, 2000 and who underwent

standardized gerontological assessment at that time. Only

patients who were readmitted to the unit during the year

following their previous admission, and for whom a year's

follow-up was available, were analyzed.  

We distinguished two groups of patients according to

time to readmission: 

– patients readmitted within a very short time (≤ 1

month)

– patients readmitted after a longer period (> 1 month

≤ 1 year).

2. Data collection

The following data were collected when the patient was

first admitted: 

a. Social and economic characteristics 

Age, gender, living arrangements before

hospitalization (retirement home, sheltered housing, own

home) and outcome after hospitalization.

b. Reason for hospitalization

Behavioral problems, deterioration of general health

status, cognitive evaluation, aggravation of neurocognitive

problems, associated disorder, falls and difficulty in

walking, temporary institutionalization 

c. Standardized gerontological evaluation (EGS)

We took into consideration the principal elements of

this evaluation:  

– cognitive evaluation using the Mini-Mental State

(MMS) (9)

– independence using the Activities of Daily Living

score (ADL) (10)

– nutritional status with the Mini Nutritional

Assessment (MNA) (11)

– postural problems and risk of falls assessed by one-

leg balance (12)

– presence or absence of difficulties in walking  

– risk of pressure sores using Norton's scale (13)

– sphincter function (urinary or mixed incontinence,

occasional or chronic) 

– social situation: satisfactory or unsatisfactory, taking

into consideration the social context, availability of family

and friends and presence of a principal caregiver (assessed

subjectively by the nurse during the initial interview).

The following elements were also analyzed:  

Laboratory tests (normal or abnormal), weight, serum

albumin level, food intake (normal or abnormal), diagnosis

established at the first admission to hospital (dementia of

Alzheimer type, other dementia syndrome, other

diagnoses). 

3. Data analysis 

Bivariate analysis was carried out using Epi Info software

(Centers for Disease Control and Prevention, Atlanta, GA,

USA). We compared data relating to patients readmitted in

the short term (≤ 1 month) and in the longer term (> 1

month). Qualitative data was analyzed using the X2 test (or

Fisher's test). Quantitative data was analyzed by means

comparison (Student's t test or non-parametric test).

Multivariate analysis was carried out using Egret software

(Cytel Software Corporation, Cambridge, MA, USA) in

order to take into account potential confounding factors.

The dependent variable was readmission in the short term

(yes/no) and the explanatory variables were those related to

the 25% threshold after bivariate analysis.  

Results 

1. Population characteristics 

We analyzed the data of the 143 patients who met the

selection criteria. Their mean age was 79 years. The great

majority were at risk of malnutrition as shown by the MNA.

A large number were also dependent in the activities of

daily living, as only 30.8% of the study population were

totally independent in these activities. Lastly, it is important

to note that 72.3% of patients presented Alzheimer disease.

The characteristics of the sample are summarized in table 1. 

2. Factors associated with rapid readmission

In our population, 42 patients (29.4%) were readmitted in

the short term and 101 (70.6%) were readmitted after a

longer period. Mean time to readmission was 119.4 days

(+101.2).
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A. Results of bivariate analysis

We compared the characteristics of patients readmitted in

the short term (N = 42) with those of patients readmitted in

the longer term (N = 101). Three elements of bivariate

analysis were identified as statistically significant (table 2). 

These were:   

– Gender

Male gender was associated with risk of early

readmission. Of the subjects readmitted in the short term,

59.5% were men whereas only 40.5% were women (P =

0.006). 

– Living arrangements before admission  

We found that residence in own home with assistance

was associated with the risk of early readmission. In the

population readmitted in less than 1 month, 69% lived at

home with assistance, compared with 14.3% at home

without assistance and 16.7% in an institution (P = 0.046). 

– Social evaluation 

A social situation perceived by the nurse as

unsatisfactory (no principal caregiver, family rarely

available) was associated with the risk of early readmission.

In the population of patients readmitted in the short term,

57.1% had an unsatisfactory social situation compared with

35.6% of patients who were readmitted after 1 month (P =

0.017).

No other variables analyzed were statistically

significant (age, ADL, MNA).

B. Results of multivariate analysis 

Since several factors were associated with the risk of early

readmission, we carried out multivariate analysis to identify

the individual impact of each of these factors.  

Logistic regression was used to analyze the variables

which were significantly associated with early readmission

(gender, living arrangements, social situation) and those

related to the 25% threshold (laboratory test results, ADL,

age and diagnosis).

The risk of early hospital readmission was found to be

multiplied by 2.8 (95% CI = 1.27-6.36, P = 0.011) when the

social situation was unsatisfactory, whereas two factors

appeared to decrease the risk: female gender (OR = 0.36,

95% CI = 0.16-0.78, P = 0.010) and independence in basic

activities of daily living, which was at the limit of

significance (OR = 0.40, 95% CI = 0.16-1.01, P = 0.053). 

Discussion 

After bivariate analysis, we found that three factors

increased the risk of early readmission: male gender, living

arrangements (at home with assistance) and unsatisfactory

social situation.  

Other authors have also revealed the role of gender in

hospital admission. For McCusker, male gender is a risk

factor for multiple repeat visits in the elderly admitted to

emergency departments (14). For Gambassi et al (15),

women with AD are less frequently admitted to hospital and

have a markedly lower mortality rate than men with the

same disease. These authors hypothesized that the

Table 1. Patient characteristics (N = 143).

78.9 (± 8.4) 

Gender (% women) 58 

Satisfactory social situation (%) 58 

Principal reasons for hospitalization 

Cognitive evaluation (%)

Behavioral problems (%)

35.7

31.5

Living arrangements Own home (with or

without assistance) (%) 76.9

Disturbed sphincter function (%) 48.2

Nutritional status (MNA)* (mean +/- SD)

MNA >23.5: normal (%)

MNA 17-23.5: risk of malnutrition (%)

MNA <17: malnutrition (%)

19.9 (± 3.9)

22.8

58.3

18.9

Mean albumin (g/l) (mean +/- SD) 34.3 (± 4.8)

Mean weight (kg) (mean +/- SD) 62.6 (± 12.9)

Fall before hospital admission (%) 14.9 

Normal one-leg balance (%)

Difficulty in walking (%)

17

Difficulty in walking (%)

39.7 

Evaluation of independence (mean ADL +/-

SD)** 

3.93 (± 1.8)

Cognitive function (mean MMS +/- SD)*** 12.8 (± 8)

Risk of pressure sores (mean Norton scale

score +/- SD)  ≤ 14: pressure sore risk (%)

14.9 (± 2.4)

20.3

Outcome

Return to own home (without change in

management) (%)

Return to own home (with provision of or

increase in assistance) (%)

Institutionalization or return to institution (%)

Temporary institutionalization (%)

46.2

16.8

33.6

3.4

Mean age (years) (mean +/- SD)
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prevalence of serious comorbid conditions (chronic

obstructive lung disease, cardiac rhythm disorders,

malignancies) was much higher in the male than in the

female population. This greater vulnerability may be the

source of the increased risk of hospital readmission, but it

was not measured in our analysis.  

In our study sample, we observed that assisted living at

home was associated with the risk of early readmission. It

should be noted that for the patients living at home (with or

without professional assistance), we were not able to find

out systematically whether they lived alone or with a family

member. This is an important limitation. However, other

authors found similar results to ours. Caplan reported that

use of support services at home and in particular recourse to

a community nurse was associated with a risk of hospital

readmission (16). Similarly, in a study of risk factors for

early readmission of elderly persons to emergency services,

Chu associated previous use of visiting nurse services with

Table 2. Comparison of patient characteristics according to time to readmission (results of bivariate analysis).

Characteristics

Time to 

readmission

> 1 month  (N = 101)

Time to 

readmission

< 1 month  (N = 42)

P

Mean age (years) +/- SD 78.4 + 8 80.4 + 9 0.110

Gender (% women) 65.3 40.5 0.006

Dependence for activities of daily  living (ADL)* (%) 65.3 78.6 0.120

Mean MMS +/- SD** 13.3 + 8 11.5 + 7 0.157

Abnormal one-leg balance (%) 81.8 85.7 0.570

Difficulty in walking (%) 38 44 0.510

Mean MNA +/- SD*** 19.9 + 3 19.9 + 4 0.840

Mean weight (kg) +/- SD 63.14 + 12 61.17 + 13 0.320

Sphincter dysfunction (%) 46.5 52.5 0.520

Sphincter dysfunction (%) 46.5 52.5 0.520

Initial living arrangements  

- Own home without assistance (%)

- Own home with assistance (%)

- Other (%)

27.7

46.5

25.7

14.3

69.0

16.7

0.046

Reason for admission 

- Alzheimer disease (%)

- Behavioral problems (%)

- Altered general status, falls and other reasons (%)

44.2

30.5

25.3

38.1

38.1

23.8

0.330

Unsatisfactory social situation (%) 35.6 57.1 0.017

Diagnoses at end of first admission Alzheimer disease 

and complications (%)

- Other dementias (%)

- Other diagnoses (%)

78.8

14.1

7.1

57.1

28.6

14.3

0.052

* ADL: Activities of Daily Living (max 6, min 0) 

** MMS: Mini Mental State (max 30, min 0) 

*** MNA: Mini Nutritional Assessment 
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risk of early readmission (17). It is important to stress that

these are fragile, increasingly dependent individuals and

that they place considerable strain on family and friends and

also on professional caregivers. Moreover, neither family

and friends nor home helps or nurses are trained in the care

and management of patients with neurocognitive disorders.

Familiarity with Alzheimer disease and with its

complications is essential for good management at home.

Psychological and behavioral problems, for instance, are

often poorly interpreted by those close to the patient and

then become a reason for seeking hospital admission. The

daily care of the patient regularly gives rise to abnormal

reactions: washing and dressing can be misunderstood by

the patient who may feel physically molested or that his or

her privacy is invaded and who reacts by obstructive or

aggressive behavior (18). This is regularly followed by a

request for psychotropic medications, whose unwanted

effects are their considerable impact on cognitive function

and on the degree of dependence, increasing the difficulties

experienced.  

Lastly, in our study, a social situation considered as

unsatisfactory was an independent factor of early

readmission. The role of “impoverished“ social support in

patient outcome has been analyzed in numerous studies,

and some have shown that it increases the risk of

institutionalization (19-21). Others have demonstrated that

an unfavorable family environment is a risk factor for

hospital readmission (3, 22). This observation leads us to

seek the reasons for the absence or inadequacy of family

support. Certain patients have no immediate family network

(unmarried without children, family living at a distance,

etc). Others do have a family network but its members can

no longer assume their supporting role because of the

burden and difficulty of management of such patients. The

accumulation of cognitive deficit, increasing dependence,

permanent aggression by behavioral problems which are

poorly understood and wrongly interpreted, lead

progressively to family exhaustion and reactions of

intolerance, as well as the impossibility of controlling the

situation at home. All these factors contribute to the concept

of the “burden of the principal caregiver“. The burden felt

is a function of the degree of dependence and the intensity

of behavioral problems, but it varies according to the

capacity for adaptation and the resilience of the principal

caregiver. In addition, burden may have a damaging effect

on the caregiver's health (23, 24).  Lastly, it is responsible

for sudden episodes of rejection, leading to readmissions of

the care recipient. Whereas at the present time the private

health care system and the structures aiming at keeping

patients in their own home are perfectly adapted to

management of physical dependence, on the other hand

decompensation of the care relationship, sudden

breakdowns, cannot be correctly managed by these

ambulatory systems. Episodes of rejection thus lead to

emergency hospital admissions which, if they are not

averted, always result in deterioration of the patient's

condition and reinforcement of the guilt feelings of family

and friends. Numerous works have shown that the

subjective burden felt by those close to the patient is one of

the best predictors of institutionalization (25),

hospitalization (26) and also of repeated transitions

between the home and the emergency services (27). A

recent study by Bertogliati addressed the setting up of a

dual management strategy for the family and the patient,

with the aim of optimizing the cognitive treatment of

dementia patients through management of the families.

From a global viewpoint, it appears that group management

helps the caregiver to acknowledge his or her own distress

and burden of work, thus allowing negative affects such as

guilt, resentment or aggressiveness towards their relative to

be expressed. Lastly, from a more specific viewpoint,

providing increased knowledge about the disorder enables

better interpretation of behavioral problems and reduces

conflicts and the feeling of helplessness (28). This study

thus suggests that fuller information to caregivers about

Alzheimer disease and its potential complications would

allow better control of management of the patient at home.

The decreased frequency of episodes of rejection related to

the feeling of helplessness could help to reduce hospital

readmissions which generally are not medically justified.  

Lastly, certain methodological limitations of our study

must be mentioned. We decided to restrict our analysis to

persons who were readmitted to the Alzheimer acute care

unit without taking into account patients who were

readmitted to another facility. Moreover, we should point

out that certain patients are sometimes readmitted to the

unit for a short period by request of the unit's physicians, for

further investigation or by appointment for a test requiring

a brief hospital stay. We were not able to exclude them from

the study as there is no numerical code for medical

information when data are entered and the examiner alone

is free to select the reason for admission. Thus admission

for further investigation is generally and wrongly entered as

«cognitive evaluation». Another non-negligible bias

concerns evaluation of the patient's social situation, carried

out subjectively by the nurse when the patient is admitted to

the unit. However, it should be noted that the nursing staff

are particularly experienced and trained in this type of

evaluation. 

Conclusion 

In our dementia patients, the factors usually associated in

the literature with risk of hospital readmission, such as

severe cognitive impairment (MMS) (14, 22, 29), loss of

ability in the basic activities of daily living (ADL) (1, 14,

16, 22) or precarious nutritional status (30), were not

correlated with this risk. However, as far as we are aware,

few studies have addressed the question of early

readmission as such. Moreover, the majority of studies of

risk factors for hospital readmission concern elderly
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persons in general, and not as in our work a homogeneous

population of patients with dementia. 

Using multivariate analysis, we found that only an

unsatisfactory social situation was associated with the risk

of early readmission, whereas female gender and adequate

independence (at the limit of significance) appeared to

reduce this risk.  

Above all, this study reveals the need for global

management of the patient and his or her family. Prevention

of early hospital readmissions demands better evaluation of

the patient's family environment and fuller information on

Alzheimer disease to all those involved in its management

(principal caregivers, home helps, nurses in private

practice). With this aim in mind, we plan to organize

consultations for caregivers in our unit, in order to provide

information and advice on the management of these

patients. 
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Efficacy and Safety of Rivastigmine
in Patients with Mild to Moderate

Probable Alzheimer’s Disease
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Abstract
The efficacy and safety of the acetylcholinesterase inhibitor rivastigmine (EXELON®) was evaluated in

Alzheimer’s Disease (AD) patients in an international multicentre, open-label study. The results from 104

patients who participated in the study in Greece are presented in this report. The population of the study

consisted of patients ranging between 52 and 88 years of age, with mild to moderate probable

Alzheimer’s Disease. The duration of the study was 26 weeks. Patients received a starting dose of 3

mg/day rivastigmine, followed by escalating dose increases of 3 mg/day, until the highest tolerable dose

was achieved, with maximum dosage: 12 mg/day. Results: There was an average improvement of 7.8%

in the MMSE score after 12 weeks of treatment and a stabilisation of the MMSE after 26 weeks,

demonstrating clinical efficacy. 97% of patients treated with rivastigmine improved or maintained their

baseline level of performance in the Naming Objects and Fingers Test of the Alzheimer’s Disease

Assessment Scale - Cognitive subscale, (29% mean improvement, p=0.009). The disease severity and the

mental state of the majority of patients showed either improvement or stabilisation during the 26 weeks

of the study. More specifically, in 15% of the patients the Global Deterioration Scale assessment was

improved and in 82% of the patients was stabilised. This indicates the efficacy of rivastigmine, as it is

well established through several studies that untreated AD patients decline significantly in the same

period of time. Safety- tolerability: 83% of patients completed the study and 62% tolerated the highest

maintenance dose of 12 mg/day. Treatment with rivastigmine was not associated with any significant

adverse events, or with any abnormalities in laboratory parameters, ECGs and cardiovascular vital signs.

Conclusion: This study provides evidence of the efficacy and safety of rivastigmine in the treatment of

patients with mild to moderate AD.
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Introduction

Alzheimer’s Disease (AD) is one of the most disabling

conditions of old age, affecting about 5% of people aged

over 65 years (Bachman et al. 1992). It is the most common

type of dementia and affects about 17 to 25 million people

worldwide (Brayne et al., 1995). The annual incidence of

Alzheimer’s disease increases with age, from about 1% in

those aged 65 to 75 years to more than 8% in those > 85

years (Bachman et al., 1993; Hebert et al., 1995). As the

elderly proportion of the population is increasing, the

prevalence of AD is predicted to grow, making it one of the

major public health concerns. 

Although the underlying causes of AD are still

unknown, the neuropathological changes occurring in the

brains of AD are well documented (Yankner, 1996). In

addition to the presence of plaques and tangles, AD is

characterized by a progressive degeneration of specific

groups of neurons. In particular, there is a  substantial loss

of cholinergic neurons (Morris et al., 1993). Loss of central

cholinergic function in the brains of patients with AD has

been correlated with deficits in memory and other aspects

of cognition (Stern et al., 1994). This has led to the

development of therapeutic strategies which involve

cholinergic activation by utilising presynaptic (precursor

loading), synaptic (acetylcholinesterase inhibitors) and

postsynaptic (cholinergic agonists) approaches (Perry et al.,

1978; Perry et al., 1986). To date, cholinesterase inhibition

is the only approach proven to be effective in the treatment

of AD symptoms (Enz et al., 1993).

Rivastigmine is a “dual” cholinesterase inhibitor, as it

inhibits both acetylocholinesterace (AChE) and a

butyrylcholinesterase (BuChE). (Enz et al., 1993; Cutler et

al., 1998; Kennedy et al., 1999).  Inhibition of BuChE by

rivastigmine is important, in light of the fact that BuChE is

increased in the brains of AD patients (Perry EK. et al.,

1978; Weinstock M., 1999). There is emerging evidence of

the role of BuChE in the cholinergic regulation and in the

course of AD (Guillozet AL. et al., 1997; Giacobini E, et

al., 1999). 

Rivastigmine is a pseudo - irreversible inhibitor of the

carbamate type that shows brain and brain-region

selectivity, especially for the hippocampus and cortex areas

which are associated with AD cholinergic dysfunction

(Anand et al., 1996). 

In contrast to other ChE inhibitors, the metabolism of

rivastigmine is almost entirely independent of the hepatic

cytochrome P450 system and occurs mostly via esterases

(Nordberg et al., 1998; Polinsky, 1998) reducing thereby the

potential for drug-drug interactions. A recent analysis of

rivastigmine double-blind clinical trials has revealed no

adverse pharmacodynamic drug interactions between

rivastigmine and over twenty classes of medications

(Grossberg et al.; 2000). The duration of AChE inhibition

by rivastigmine is approximately 10 hours (Schneider et al.,

1998).

The efficacy and safety of rivastigmine in the

treatment of mild to moderately severe AD was

demonstrated in a large phase III clinical program that

included 3000 AD patients treated with rivastigmine and

1000 treated with placebo. It was shown that rivastigmine

effectively improves the three key-symptom domains in

AD: Cognition, Activities of Daily Living (ADL) and

Behavioural Symptoms. It is also proved rivastigmine is

well tolerated and safe for elderly patients (Corey-Bloom et

al., 1998; Anand et al., 1996; Rosler et al., 1999; Sramek et

al., 1996;  McKeith et al, 2000). 

The main focus of the international multicentre trial,

part of which is presented here, was to study the use of

rivastigmine 3 mg/day - 12 mg/day in a broader population

of “real world” patients in the community setting.  

The study had two objectives. The first objective was

to evaluate the safety and tolerability of rivastigmine in

patients with mild to moderate probable AD, including

patients who were also receiving concomitant medications,

or were suffering from other diseases such as psychiatric

comorbidity (including depression), stable insulin

dependent diabetes mellitus, stable cardiac disease and

controlled seizure disorder.

A second objective was to evaluate the efficacy of

rivastigmine in these patient populations.

Materials and Methods

Patients                                            

Eligible patients were at least 50 years of age, not of

childbearing potential, who fulfilled DSM-IV criteria for

Alzheimer’s type dementia (American Psychiatric

Association, 1994), and had probable AD according to the

criteria of the National Institute of Neurological and

Communicative Disorders and Stroke and the Alzheimer’s

Disease and Related Disorders Association (NINCDS-

ADRDA) (McKhann et al., 1984).

Inclusion criteria of this study were broader compared

to previous double-blind controlled trials. Severely

demented patients with Mini-Mental State Examination

(MMSE) score as low as 6 (MMSE 6-26 allowable range)

were eligible for the study. In addition, patients with

coexisting medical conditions were allowed to participate,

provided that the illnesses were not both severe and

unstable (i.e. severe and unstable cardiovascular disease;

active uncontrolled seizure disorder; active peptic

ulceration; acute or severe asthmatic conditions). Patients

were also excluded if they had a total ischemic score of 5 or

more on the Modified Hachinski Ischemic Score or a

known hypersensitivity to ChEI. There were no restrictions

on concomitant medications other than acetylcholine

precursors and anticholinergic drugs. 



33www.brainaging.ro

Patients were community-based and for the purposes

of this trial, “community setting” was defined as patients

seen in an outpatient clinic. Each patient had a responsible

caregiver and patients along with their caregivers provided

written informed consent. Patients who had CT or MRI

scan findings indicating a type of dementia other than AD,

were excluded from the study. 

All procedures followed in this study were in accord

with NOVARTIS standards that meet the regulations of

Good Clinical Practice (GCP). These standards respect

GCP guidelines, the US code of Federal Regulations

dealing with clinical studies and the Declaration of Helsinki

(“Recommendations Guiding Physicians in Biomedical

Research Involving Human Subjects”, Helsinki 1964,

amended Tokyo 1975, Venice 1983, and Hong Kong 1989).

The protocol, its amendments and the informed consents

were reviewed and approved by the Institutional Review

Boards of each participating hospital and the local Health

Authorities.

Study design and treatments

This study was conducted in the outpatient clinics of 9

hospitals in Greece. All investigators involved were

neurologists or psychiatrists. The study utilised a

prospective, multicentre, open-label approach. Following

screening and baseline assessments, patients began

treatment with rivastigmine for 26 weeks. Throughout the

study the patients were instructed to take two capsules per

day with a full meal, one capsule with breakfast and one

capsule with supper. 

All patients began treatment at a dose of 1.5 mg b.i.d.

(3 mg/day) and were scheduled to have dose increases of

1.5 mg b.i.d every two weeks until signs of intolerance were

encountered, or the maximum dose of 6 mg b.i.d. (12

mg/day) was achieved. This design included dosing

flexibility allowing longer intervals between dose-increases

if signs of low tolerability were observed. In a case like this,

the investigator could also instruct the patient to skip doses

(no more than 3 consecutive doses in a week); prescribe an

antiemetic; or titrate the patient’s dose downward by one

dose.

Safety evaluations 

Safety evaluations were performed at the end of Weeks 2, 4,

12, 18 and 26 and included assessment of the following

variables: physical / neurological examination, vital signs,

clinical laboratory tests (including haematology, blood

chemistry and urinalysis), and electrocardiogram. Adverse

events were assessed by physician’s questioning of patients

and carers for newly imerged symptoms at each visit. Prior

and concomitant medications and therapies were also

documented throughout the study.

Efficacy evaluations 

Evaluation of efficacy was performed at the end of Weeks

12, 18 and 26. Efficacy measures were chosen to fulfil the

FDA’s dual efficacy requirement for AD clinical trials:

improvement on a performance-based cognitive instrument

and demonstration that the improvement is clinically

meaningful (F-D-C reports, 1992). Efficacy variables used

were as follows; change from the baseline in the total score

of the Mini-Mental State Examination (MMSE), change

Table 1. Stages of GDS.

GDS stage Clinical Phase Clinical Characteristic

*Adapted from Reisberg et al., 1982.

1 Normal 

2 Normal Subjective forgetfulness but normal examination

3 Mild cognitive impairment Difficulty at work, in speech or when travelling in 

unfamiliar areas, detectable by family; subtle memory 

deficit on examination

4 Mild dementia Decreased ability to travel, count or remember current 

events

5 Moderate dementia Needs assistance to choose clothes, disorientation to time 

and place, decreased recall of name of grandchildren

6 Moderately severe dementia Needs supervision for eating and toileting, may be inconti

nent, disorientated to time, place and possible person

7 Severe dementia Severe speech loss, incontinence and motor stress
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from baseline in the Global Deterioration Scale (GDS),
change from baseline in the (Modified) ADAS-Cog
(Naming Objects and Fingers subtest) and the Digit Symbol
Substitution Task (DSST).

The Mini-Mental State Examination and the Global
Deterioration Scale were used as staging measures at
baseline and at the end of weeks 12 and 26. The MMSE is
the most widely used mental test in AD drug studies and
assesses recent memory, attention, concentration, naming,
repetition, comprehension, visuospatial function (Folstein
et al., 1975). Several studies have shown that the annual
average deterioration of untreated AD patients is between 3
and 4 MMSE points. (Olichney et al., 1998; Thal et al.
2000). 

The Global Deterioration Scale is a 7-point rating scale
used to identify the level of the patient’s cognitive and
functional state, where a rating of 1 corresponds to no
decline while a rating of 7 to a very severe decline.  The
patient’s overall state is rated using information obtained by
both the patient and the caregiver in the areas of memory
functioning, self care and activities of daily living (Reisbeg
et al., 1982) (see Table 1).   

(Modified) ADAS-Cog: The Alzheimer’s Disease
Assessment Scale (ADAS) is a performance-based test that
measures cognitive and behavioral dysfunction in patients
with Alzheimer’s disease (Rosen et al., 1984). The Naming
Objects and Fingers subtest of the ADAS-Cog was used in
this study in combination with a test that assesses patient’s
attention and concentration i.e. the Digit Symbol
Substitution Task (DSST) (Rosen et al., 1984). 

Table 2 identifies the efficacy scales used, symptoms
and domains measured, evaluation sources, and the
interpretation of rating scores. 

Statistical methods
The study sample population consisted of  109 patients who
met all inclusion/ exclusion criteria at Visit 0 (screening).
104 patients performed Visit 1 (Baseline) assessments. Of
the 93 patients that attended visit 2 (end of Week 12), 90
completed the assessments, while of the 90 that participated
in Visit 3 (end of week 26), 86 completed the assessments.
For all efficacy variables the following descriptive statistics
were reported at each visit where assessments took place:
sample size, mean, median, standard deviation, minimum
and maximum. 

The primary efficacy endpoints were defined as
follows: 

· change from baseline in the total score of MMSE
assessed by paired t-tests at weeks 12 and 26

· change from baseline in the Global Deterioration
Scale assessed by Wilcoxon rank test at weeks 12 and 26

The secondary variables were:
· change from baseline in the Digit Symbol

Substitution Task (DSST) assessed by paired t-tests at
weeks 12 and 26

· change from baseline in the score of total incorrect
items in the Naming Objects and Fingers test assessed by
both paired t-tests and Wilcoxon rank test at weeks 12 and 26

In addition to the analysis of the pooled data, data were
also stratified according to varying severity of Alzheimer's
Disease. This was determined on the basis of the MMSE
score, (ie. mild = MMSE total score of 19 to 26, moderate
= MMSE total score of 10 to 18). Furthermore data were
also summarised for patients who were receiving any other
psychotropic medication and those who were not receiving
any. Lastly data were also stratified according to different
rivastigmine dose levels.

Table 2. Efficacy Measurements.

Test
Symptoms or domains

assessed
Source of information Range of scale and interpretation

MMSE Overall mental state Patient 0-30 points
<24 = cognitive decline
0-10 = severe impairment

GDS Staging disease severity Clinician based on information 1-7 points
Activities of daily living from patient and caregiver 1 = no cognitive decline

7 = severe cognitive decline

DSST Achieving a complex task: Patient 0-75 points

cognition 0 = worst performance 
correlation 75 = best performance

Naming Cognition Patient 0-5 points
Objects and Memory 0 = no decline 
Fingers Language 5 = severe decline    
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Results 

The study population and its progress throughout the study
are presented in Figure 1. A total of 109 patients met
inclusion/ exclusion criteria while 104 of these were
exposed to at least one dose of study medication. The mean
age of the study population was 69.7 (range 52 to 88 years),
more patients were female (56%) while all patients were
Caucasian. The mean duration of dementia was 33.1
months (range 6 to 216 months). 

Dosing

Of the 104 patients who were exposed to at least one dose
of study medication 86 completed treatment. This
corresponds to 83% of the patient population. The vast
majority of those patients (53 out of 86, 62%) tolerated the
maximum dose of 6 mg b.i.d. rivastigmine (12 mg/day).
Another 19 patients (22%) received 4.5 mg b.i.d. (9
mg/day) of study treatment whereas for 12 patients (14%)
dose escalation stopped at 3 mg b.i.d (6 mg/day). Only 2
patients (2%) were unable to tolerate a dose greater than 1.5
mg b.i.d (3 mg/day).  

Current medical conditions and concomitant
medications

50% of patients reported prior or current medical
conditions, or both. These were most commonly

cardiovascular (25%), whereas another 12% of the study
population suffered from metabolic and nutritional
disorders. 60% of patients were taking concomitant drug
treatment at baseline. The most common medications taken
included drugs for the following disorders: central nervous
system (35%), cardiovascular (34%), alimentary tract and
metabolism (17%). 13% of the study population received
selective serotonin reuptake inhibitors and 11% received
salicylic acid or derivatives.  

Mini-Mental State Examination

From a total of 104 patients at baseline, MMSE data were
available for 90 at week 12 and for 86 at week 26. Therefore
for statistical purposes data of patients who completed both
baseline and a subsequent visit MMSE assessment, were
used for the comparison. 

A significant increase in the MMSE score was
observed at week 12 compared to baseline, whereas at the
end of the 26 weeks (Visit 3)  the MMSE score was
stabilised close to baseline level (see Table 3). More
specifically, in the total population, an increase of 0.7

(5.3%) in the MMSE score is observed at week 12 when
compared to baseline, p=0.014 (see Figure 2). This increase
is more significant in the group of the moderate AD patients
(N=56), who achieved at week 12 an improvement of 1 unit
in their MMSE score compared to baseline, corresponding
to 7.8% improvement, p=0.018 (see Figure 2, table 4). 

Another aspect that came up from the analysis of this
assessment is that patients who were not receiving
psychotropic medication showed a better response to
treatment with rivastigmine. In detail, in this certain group
of patients there was an increase of 0.8 (5.7%) in the
MMSE score at week 12 compared to baseline, p=0.020
(see figure 3). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Patients recruited (N=109)  

Patients at baseline (N=104) 

 

Follow up 
12 weeks  (N=93) 
26 weeks  (N=90) 

 

Treatment discontinued (N=18) 
 

Reason for withdrawal 
Adverse Event 10 
Death   0 
Withdrawal of Consent   1 
Protocol Violations   1 
Treatment Failure    0 
Failure to return    2 
for scheduled visits  
Other    4 

Completed study (N=86) 

week 12 week 26

N 90 86

Mean 0.7 -0.3

Std Dev 2.7 3.1

Min -8 -9

Max 7 8

Table 3. Summary Statistics of Change in MMSE score

in total population.

Figure 1. Patient disposition and reasons for withdrawal

MMSE score, change from baseline
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Global Deterioration Scale

At baseline, the mean score of the 104 patients who were
assessed by GDS was 4 (min. 2 max. 5). 

At week 12, 90 patients had available data for the GDS
assessment. Their mean score was 3.9, which corresponds
to a statistically significant improvement in disease severity
in comparison to baseline (0.1 change in the score,
p=0.018). Specifically, 13 out of 90 patients improved their
GDS score, while only 4 out of 90 deteriorated.

At week 26, 86 patients completed the GDS
assessment. Their mean score remained 3.9, which
indicates improvement compared to baseline and
stabilisation compared to week 12 (see table 5).

Digit Symbol Substitution Task

This task appeared to be quite difficult to be handled by the
participants of this study. 59 out of 104 patients managed to

complete the test at baseline whereas at week 12 and 26 the
number of patients that completed the test were 58 and 55 

Table 4.  Summary Statistics of Mean Change in MMSE score at week 12 (V2) and week 26 (V3) in comparison to baseline (V1).

Figure 2. Graphical representation of the mean percentage difference in MMSE score in the three visits.

Table 5.  Summary Statistics of Change in GDS score in total

population.

Total population 0.7 -0.3

Mild Alzheimer's Disease patients 0.2 -0.4

Moderate Alzheimer's Disease patients 1 -0.2

Patients receiving psychotropic medication 0.6 -0.1

Patients not receiving psychotropic medication 0.8 -0.3

Change in 
GDS score 
at week 12

Change in 
GDS score at 

week 26

N 9 8

Mean -0.1 -0.1 

Std Dev 0.5 0.8

Min -2 -2

Max 1 3

*V1 (Visit 1 = baseline), V2 (Visit 2 = week 12, V3 (Visit 3 = week 26)
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respectively. The low compliance with the test procedure
render results less meaningful than the other assessments. It
was concluded that there was not a statistically significant
change observed between baseline and subsequent visits.

ADAS-Cog subscales: Naming Objects and
Fingers test 

In the mild Alzheimer's Disease patient population group
(N=34) there was a decrease in the total incorrect score of
the Naming Objects  and Fingers test by 29%, p=0.009,
indicating improvement of cognitive function.  More
specifically, in 9 out of 34 patients there was a decrease in
the total incorrect score and only 1 patient in the same
subpopulation showed an increase. The relevant statistics
are summarised in table 6.

In all other patient subpopulations a statistically
significant difference was not observed and the
rivastigmine treatment can therefore be considered as
having a stabilising effect as far as this particular test can
assess (see figure 4).

Safety 

Treatment with rivastigmine was not associated with any
mortality, serious adverse events, effects on laboratory
parameters, on ECGs, or cardiovascular vital signs.
Although adverse events were reported in 58 of the 104
patients that participated in the study (57%), the majority
were mild to moderate and were resolved without any
treatment. The most common adverse events were
gastrointestinal system disorders (39%), mainly nausea
(25%), vomiting (14%) and diarrhoea (7%). Other reported

adverse events included dizziness (8%), fatigue (4%),
headache (3%), somnolence (3%), agitation (3%), tremor
(2%), aggressive reaction (2%), depression (2%),
nervousness (2%), rash (2%) and hypertension (4%). There
were only 10 adverse event cases that lead to
discontinuation from the study, of which  5 were reported as
significant (pneumonia / pulmonary carcinoma,  accidental
trauma, nausea, confusion and cerebrovascular disorder).
Of these 10 adverse events only 2 were characterised as
related to study treatment (vomiting/diarrhoea, dizziness). 3
were reported as probably related (nausea, accidental
trauma, vomiting), 3 as possibly related (vomiting,
confusion, diarrhoea) and 2 as not related (cerebrovascular
disorder, pneumonia / pulmonary carcinoma).   

Figure 3. Graphical representation of MMSE score in the three visits adjusted for psychiatric medication they receive.

Table 6. Summary Statistics of Change in total incorrect score

of the Naming objects and fingers tests, in the mild AD patients.

Change in total
incorrect score at

week 12

Change in total
incorrect score at

week 26

N 34 34

Mean -0.3 -0.1

Std Dev 0.7 0.9

Min -2 -2

Max 1 2
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Discussion

In an effort to evaluate further the safety and efficacy of
rivastigmine in a broader and more "real world" population,
this open-label trial has focused on patients living in the
community, including those with severe dementia or
suffering from coexisting illnesses, as long as these were
not considered both severe and unstable.

Efficacy

Patients who received rivastigmine treatment demonstrated
a statistically significant increase in their MMSE score at
week 12 while the MMSE score was stabilised by the end
of the 26 week treatment period. The improvement in the
MMSE score corresponds to improvement in a number of
cognitive functions. Cognitive function in patients with
Alzheimer's Disease who are not treated is expected to
deteriorate by an average of 3.5 MMSE points in a year.
(Olichney et al., 1998; Thal et al., 2000; Rosler et al., 1999).
The cognitive improvement or stabilisation observed in this
study in patients taking rivastigmine over 6 months can
therefore be characterised as highly significant and relevant
to clinical practice. These results are in accordance with
results of the Phase III controlled studies with rivastigmine.

Patients who received treatment with rivastigmine for
12 weeks showed a statistically significant improvement in
disease severity as this was assessed by the Global
Deterioration Scale. Improvement was observed in 15% of
the patients whereas 82% remained stable. This is also of
great clinical relevance since patients of this age group and

dementia stage, are expected to deteriorate substantially due
to the progressive nature of the disease (Reisberg et al.,
1997).

In the ADAS-Cog subscale (the Naming Objects and
Fingers Test) patients treated with rivastigmine were able to
maintain their level of performance throughout the 26-week
treatment. In particular, 97% of the mild AD patients
demonstrated either improvement or no change from
baseline at 12 weeks. These results clearly show the
beneficial effect of rivastigmine, taking in consideration
that AD patients decline significantly on the ADAS-Cog
subscale over the same period as shown in several clinical
studies (Solomon et al., 1996). 

Although the Digit Symbol Substitution Task did not
provide any statistically significant results, perhaps due to
its complexity and difficulty for completion, it still provides
evidence for the efficacy of rivastigmine: patients who
managed to complete the assessment at baseline, were still
able to do so after 12 and 26 weeks. This is of clinical
relevance since it would be expected that fewer AD patients
could carry out the assessment after 6 months of disease
progression. 

Safety and Tolerability

Rivastigmine treatment was not associated with any
changes in the physical examination, vital signs laboratory
values and ECG. In particular there was no change in
transaminase levels and no evidence that the treatment
compromised cardiovascular function. This is a major
advantage of rivastigmine, since cardiovascular diseases

Figure 4. Graphical representation of the total incorrect score change in the three visits.
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were the most common concurrent medical conditions in
the study population.

The fact that the vast majority of the patients who
completed protocol treatment received the highest allowed
dose of rivastigmine (12 mg/day) suggests that the drug is
highly tolerable and that adverse events are easily
manageable. Adverse events were generally mild to
moderate and in most cases resolved without treatment. 

Conclusion  

This study evaluated the safety and efficacy of rivastigmine
in a broad "real world" population, in the community
setting. The positive outcome of this study is in accordance
with the results coming out of other clinical studies with
rivastigmine, including the ADENA program -the largest
multicentre-multinational clinical trial conducted to date for
an antidementia medication (3000 patients) (Schneider et
al.,1998). 

In conclusion rivastigmine is an effective, well
tolerated, and safe treatment which provides clinically
significant cognitive benefits and enhances global
functioning of patients with mild to moderate Alzheimer's
Disease. 

Abbreviations

AChE - Acetylcholinesterase
AD - Alzheimer's Disease 
ADENA - Alzheimer's Disease Treatment with 

ENA-713
ADL - Activities of Daily Living 
ADAS - Alzheimer's Disease Assessment Scale
ADAS-Cog -ADAS cognitive subscale  
ADRDA - Alzheimer's Disease and Related Disorders 

Association
BuChE - butyrylcholinesterase 
CT - Computerised Tomography 
DSST - Digit Symbol Substitution Task
ECG - Electrocardiogram
GCP - Good Clinical Practice
MRI - Magnetic Resonance Imaging 
NINCDS - National Institute of Neurological and 

Communicative Disorders and Stroke 
MMSE - Mini-Mental State Examination
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Abstract

A combination of both internal and external factors can influence the levels of vitamin B12 and folate in

elderly persons. In this study we compared the serum levels of folate, vitamin B12, and homocysteine

(Hcy)  in persons with cognitive impairment living either single or in a family setting. The survey

comprised 120 persons, sixty men and sixty women. In each group half of the patients lived in a family,

whereas the other half lived single. From patient journals between 1995-99,  age, sex, weight, diagnosis,

form of habitation, cobalamin, folate, Hcy and creatinine in serum, as well as results of Mini Mental Test

at the first visit to the investigation units were recorded. The mean age for both men and women in a

family was 72. Mean ages of men and women living single were 70 and 75 years, respectively. 

All groups had negative correlation vitamin B12 - Hcy. There was a significant negative correlation

vitamin B12 - Hcy in the group single living men ( p<0.05). There was a stronger negative correlation

between folate - Hcy than for vitamin B12 -  Hcy and for men in a family it was significant ( p<0.05). Single

living men had significantly higher Hcy levels ( p<0.01) compared to men living in a family. 

The results of this study suggest that men living single run a greater risk of developing vitamin B12 and

folate deficiency than men living in a family. A higher degree of awareness and an early diagnosis of

deficiency of these vitamins are of great importance, since the best results in treatment of a deficiency

with vitamin B12/folate have been reported when treatment is started within six months from detection of

cognitive disturbances.
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A comparative study of serum levels among persons living single or in a family

Background

Several studies have shown a connection between low levels of serum folate and vitamin B12 and the risk of developing
dementia (1-7). Deficiency in these vitamins disturbs DNA and RNA synthesis in cells and reduces their capacity for repair.
The tissues afflicted are primarily those with a high-speed production of new cells, such as bone marrow, resulting in
anaemia. Elderly persons with vitamin deficiency show central nervous system symptoms that can occur isolated and earlier
than symptoms from blood producing organs (8).

The serum levels of folate and vitamin B12 depend on a number of different factors, including the amounts available in
food, the absorption capacity of the digestion and intestinal canals, as well as transport and metabolism.
This study is aimed at a social-medical aspect, in which we compared the serum levels of folate, vitamin B12, and
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homocysteine in persons with cognitive impairment living
either single or in a family setting. The Ethical Committee
of Gävle-Dala Sweden approved the study. 

Vitamin B12

Cobalamin or vitamin B12 consists of a group of closely
related chemical compounds, which cannot be synthesized
in the body and must therefore be taken up through food.
The most important food sources of vitamin B12 include
liver, egg, meat, and milk products. The vitamin occurs as
methyl-, hydroxo- and deoxyadenosylcobalamin forms in
food and is mostly bound to proteins. 

Cobalamin in food is set free by cooking and also by
digestion and intestinal enzymes. Saliva contains a protein,
haptocorrin (HC) that binds B12. This complex passes
through the ventricle and the vitamin is set free by the
action of pancreatic enzyme. Free vitamin then binds to a
glycoprotein, intrinsic factor (IF) transport protein
produced by the parietal cells of the ventricle. IF is tightly
bound to the vitamin and provides protection against
proteolysis. The cobalamin-IF complex is then absorbed via
special cubilin receptors in the mucous membrane of the
distal ileum. 

Normal food provides a daily intake of 7-15 nmol
cobalamin. Of this, 3-4 nmol is absorbed in the ileum.  Our
bodies contain a total of 4 mg cobalamin, of which 30% is
found in liver and kidneys. The body loses cobalamin
through the bile and urine. Strict vegans acquire a vitamin
B12 deficiency due to their diet. However, the most
common causes of cobalamin deficiency include too low
content of IF and intestinal diseases affecting the ileum. It
should be noted, especially with regard to the elderly, that
microwave heating of food causes a 30-40% loss of vitamin
B12 (9).

Due to the difficulties in accurately measuring levels
of  B12 in the body, interest has focused on metabolic
processes where cobalamin is active so as to find suitable
markers of B12 deficiency. The metabolites methylmalonate
and homocysteine have been used as suitable and sensitive,
albeit non-specific markers of B12.

Folate

Folates are the collective name of water-soluble
vitamins in the B vitamin group. They are found mostly in
fruit, fresh vegetables and cereals. The daily requirement is
an approximate 400q and the body's store of folates can last
for 3-4 months during reduced intake. Folates in the food
are absorbed in a reduced form in the proximal jejunum.
This occurs with the help of proteins and releasing enzyme
in the mucosa of the duodenum and jejunum. A number of
studies have shown that elderly people have an increased
risk of developing folate deficiency (7, 10). It has also been

noticed that disturbed transport and metabolism may cause
both vitamin B12 and folate deficiency in the elderly (11,
12). Low levels of B12 in combination with folate
deficiency have been shown to cause cognitive disturbances
in elderly persons (6). Folate deficiency without low
cobalamin levels may also cause neurological damage (13).
A study by Wang et al. of 370 non-demented elderly people
showed that low serum levels of folates and/or cobalamin
resulted in a doubled risk of developing Alzheimer
dementia during a three-year follow-up (3).

Several theories have been presented to explain the
origin of folate deficiency. One of these is the so-called
"low-intake" hypothesis, as studied by Levitt and Karlinsky
among others (5). This hypothesis proposes that people
with a reduced cognitive ability have a reduced capacity to
cope with their nutrition. Another reason is prolonged
heating of foods, which spoils folate, vitamin B6 and B12
(14, 15). It is also possible that a diet with low intake of
little fresh fruit and vegetables can lead to a loss of folate
and an increased amount of homocysteine (16).

Homocysteine

Both vitamin B12 and folate belong to the methyl cycle (Fig
1) which is important for the production of enzymes,
membranes and neurotransmitters in the brain. To ensure a
normal folate function, it is necessary that methylcobalamin
is available. 

Vitamin B12 is a co-enzyme in the normal renewal of
folates. In the case of cobalamin deficiency, DNA synthesis
is restricted due to a relative lack of tetrahydrofolate.

Figure 1. Homocysteine (Hcy) metabolism.

Hcy is formed by demethylation of methionine. The methyl group

in mehtionine is activated by conversion to S-adenosyl-methionine
(SAM), which is demethylated to S-adenosyl-homocysteine (SAH).

SAH is hydrolysed to Hcy. Methionine synthase (MS) remethylates

Hcy, vitamin B12 is a cofactor and methyltetrahydrofolate the

substrate in the reaction. MTHFR = 5,10 Methylentetrahydrofolate

reductase; CBS = cystathionine-synthase.
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Without vitamin B12, the cells cannot absorb folates in a
normal way. Consequently, when there is a B12 deficiency
the supply of intracellular folate is smaller than normal,
whereas serum folate is either normal or increased.

SAM is the most important methyl donor of the body.
Methyl groups are essential for many processes including
the myelineation of neurons and for neuotransmitter
function. A SAM deficiency is regarded to cause
neuropsychiatric disruptions such as reduced memory
function in elderly people. An increased homocysteine will
result from a deficiency in methyl donor and co-enzyme.

Homocysteine in plasma is mostly bound to protein. A
small amount is unbound and contains a very reactive
sulphydryl group that may have toxic effects, for example
by producing oxygen radicals (17). Unbound homocysteine
may affect vessel endothelium and can injure the plexus
choroideus (18). Homocysteine levels are enhanced in both
cobalamin and folate deficiencies (4,19-21). Homocysteine
is a broad marker of both malnutrition and malabsorbation,
with significance for the absorption of folate, cobalamin
and vitamin B6 (22).

In the above-mentioned studies on cobalamin and
folate deficiency and increased homocysteine levels in
persons with cognitive impairment, values were compared
with those of a healthy control group of the same age. In
order to examine more specifically the influence of food on
the B12 and folate status, we in this study compared the
relevant values in two groups of persons that probably
differ as to food and nutrition intake, namely persons living
in a family and persons living single.

Method and material

This survey comprised 120 persons and was performed at
the Department of Geriatrics-Rehabilitation, Falun
Hospital, and at the Geriatric Department, Huddinge

University Hospital. Persons were recruited from memory
investigation units at the departments in question, where
general practitioners or equivalent doctors referred the
patients during 1995-1999. In each group half of the
patients lived in a family, whereas the other half lived
single. Forty-one men and 34 women were from Falun.
Nineteen men and 26 women were from Huddinge. 

From the patient case books we obtained information
as to age, sex, weight, diagnosis, form of habitation,
cobalamin, folate, homocysteine and creatinine in serum, as
well as results of Mini Mental Test at the first visit to the
investigation units (23). The mean age for both men and
women in a family was 72. For mean ages of men and
women living single were 70 and 75 years, respectively.

Statistics

Student´s t-test was used for differences between groups
and Pearson´s correlation test was used for studying 
the correlation of variables.  All statistics were performed in
the Excel program of Microsoft Software.

Results

No significant difference was seen as to age between
persons in a family and those living single, although women
living alone had, as could be expected, the highest mean age
(Table 1). Men and women living in a family weighed more
than those living single. The mean values from the Mini
Mental Test showed no significant differences between the
groups. Both groups of women and the group of men living
in a family contained persons who were not  able to do the
MMT (women in a family: one person, single living
women: three persons, and men in a family: two persons,

Article – Alzheimer Series 

* = p<0.01 Hcy men in family/men single

Table 1. Investigated parameters for patients of different social constellations.

Men in Men
a family n single n

Age 72±7.2 30 70±11 3

Weight 77±10.8 25 73.9±12.1 26

MMT 23.1±3.9 28 22.8±6 30

B12 (170-600 pmol/l) 264±112 29 248±102 30

Folate (>4 nmol/l) 10.9±3.6 28 11±9.3 29

Homocysteine (m<20,  mol/l) 15.5± 6.1 * 30 21.9 ±8.3 * 30

Creatinine (<110  mol/l) 96.7±14.7 29 98.7±18.3 27
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respectively), and they were excluded in the statistical
analyses. The mean values for vitamin B12 were in all
groups within the lower part of the reference region. Men
living single had the lowest values (248 pmol/l). There were
no significant differences between the groups regarding
vitamin B12 and folate levels. Women living alone had the
highest level of folate (13.9 nmol/l).

All mean values for homocysteine were above the
limit of the reference region, except for the values for men
living in families. A significant (p<0.01) difference in
homocysteine levels was found between men in families
(15,5 mol/l) and men living single  (21.9  mol/l). Creatinine
levels were within the reference region for all groups. 

Correlations were performed with homocysteine and
age, weight, MMT, B-vitamins, and creatinine and the
results are depicted in table 2.

Discussion

Absorption and metabolism of cobalamin and folate are
extremely complex and depend on many factors. This
survey concentrated on social factors as the cause of
vitamin deficiency. Since the study was retrospective and
aimed at patients with cognitive impairment, we have not
been able to take into account anamnestic food factors. Nor
has it been possible to examine the function of the ventricle,
which would have been preferable with regard to the
absorption of vitamin B12. Moreover, data about the
person's height would have been valuable as it then would
have been possible, in combination with weight data, to
determine BMI (Body Mass Index). Several studies have
shown that elderly people's intake of food is insufficient
(24-26). This could result in a folate/ B12 deficiency and
later on impaired cell functions. 

Women in Women 
a family n single n

Age 72± 6.8 30 75±.8.5 30

Weight 65.5±8.8 30 61.7±10 27

MMT 22.3±5.6 29 23.4 ±4.7 27

B12 (170-600 pmol/l) 263±88 30 272 ±137 30

Folate (>4 nmol/l) 11.1±4.6 30 13.9 ±12.8 30

Homocysteine  (w<16 mol/l) 18±5.5 30 19.3± 7.5 30

Creatinine  (<110 mol/l) 83.9±13.7 30 79,6 11,9 30

Table 2. Correlations of Hcy and investigated parameters in patients of different social constellations.

Correlations, r =
Men in Men
a family

n
single

n

Hcy/age above median (73) 0.503 15   (73) -0.129 15

below median (73) -0.019 15   (73) 0.388 15

total 0.217 30 -0.032 30

Hcy/weight 0.065 25 0.194 26

Hcy/MMT -0.055 28 0.097 30

Hcy/B12 -0.098 29 -0.361 3

Hcy/Folate -0.388 28 -0.110 29

Hcy/Creatinine 0.234 29 0.326 27

Table 1. (cont.)
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The mean values of vitamin B12, folate and creatinine
showed no significant difference between persons in the
two different forms of habitation. As serum creatinine
levels were on average within the reference region it can be
assumed that the increased levels of homocysteine are not
caused by kidney dysfunction, which could otherwise be a
cause.  Men living in a family had a higher mean value of
cobalamin than those living single, whereas the situation
was opposite for the women. Men living single had the
lowest mean value. One can easily understand that diet may
not be sufficiently varied for this group. These men
belonged to a generation where men were not particularly
active in cooking. If interest is weak they are likely to
choose pre-cooked food, which they keep warm, or heat in
a microwave oven thus reducing folate, cobalamin, and
vitamin B6 (14, 15).

According to other authors serum cobalamin is not a
reliable indicator of B12 deficiency and one cannot exclude
B12 deficiency at values between 100 - 200 pmol/l (27, 28).
The difficulties in estimating the functional levels of the
vitamin are due to the fact that cobalamin, for its function,
must pass a large number of membranes with the aid of
receptors and carrier proteins. Moreover, the biologically
active part of serum consists of only the 30% bound to
holotranscobalamin. Of all the individuals in the survey
19% were below the bottom limit of the reference region
(<170 pmol/l). Of the total number of examined persons
29% had values <200 pmol/l, of these 15 persons were
living in a family and 20 single. 

The mean values of folates were nearly identical for
men in family and single living men. The high folate level
in single living women (13.9 nmol/l) may be explained by
women eating more fruit and vegetables than men. 

There was a significant difference (p<0.01) in
homocysteine levels in men living in a family compared to
those living single. Diet can be the foremost reason for the
difference, in spite of normal serum levels of B12/folate.

Overt deficiency is not yet manifest as could be seen by
significantly reduced serum levels of the vitamins. As
creatinine levels, which have an influence on homocysteine
levels, were within the reference region for both groups, it
is unlikely that Hcy was caused by kidney dysfunction. The
women living single also had higher homocysteine levels
than those living in a family. The number of men with
increased homocysteine levels was 20 (5 in a family and 15
alone). Forty women (20 in each group) had increased
homocysteine levels. Recently Bates et al reported that
there may be important environmental factors that predict
functional B12 status in older people (29). Subtle functional
effects with neuropsychiatric symptoms may be
consequences of early vitamin B12 deficiency (30). Out of
the total number of examined persons in that study 50% had
homocysteine values above the reference region. This
percentage corresponds to that given in a study by Gottfries
et al in 1998, where increased homocysteine values were
found in 39% of patients with a slightly impaired cognitive
capacity (19). The higher prevalence figures in our study
may be influenced by the fact that a considerable number of
the persons were diagnosed at a later stage of their illness.
Previous studies have also shown an almost linear relation
between the seriousness of cognitive impairment and
homocysteine levels (4, 20)

Homocysteine was negatively correlated to age in all
groups, except for men in a family. The correlation was
significant (r = -0.440, p<0.05) for the group of women
living single. This is an unexpected finding, as it is known
that homocysteine levels increase with age (31). When
performing partial correlations with age and homocysteine
(above and below median value) these results are the same
for all women and single men above median age. This
might be due to the small number of patients and spurious
chance phenomena. Among the women living single there
was a significant positive relation (r = 0.456, p<0.05)
between homocysteine and weight. Diet composition could

Correlations, r = Women in n Women n

a family single

Hcy/age    above median   (72,5) -0.069 15    (76,5) -0.059 15

below median  (72,5) -0.432 15    (76;5) -0.360 15

total -0.003 30 0.440* 30

Hcy/weight -0.110 30 0.456 * 27

Hcy/MMT 0.322 29 0.115 27

Hcy/B12 -0.079 30 -0.290 30

Hcy/Folate -0.359 30 -0.260 30

Hcy/Creatinine 0.038 30 0.136 30

* = p <0.05

Table 2. (cont.)
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be a possible reason for this. Men in a family were the only
group with a negative correlation between homocysteine
and MMT 

(r = -0.055). Of the other groups, women in a family
had the highest positive correlation 

(r =  0.322). These positive findings are opposed to the
established results of other studies (1,4) and could probably
be explained by chance due to the small number of patients.

All groups had negatively correlated homocysteine
and B12. Of these, the group of men living single showed a
significant correlation (r = -0.361, p<0.05). As expected,
the strongest negative correlation was found between
homocysteine and folate, owing to the importance of folate
in the methylation cycle. In this study this was most evident
in the group of men living in a family ( r = -0.388, p<0.05).

Positive, non-significant relations were found between
homocysteine and creatinine for all groups.

Conclusion  

A combination of both inner and outer factors can influence
the levels of vitamin B12 and folate in elderly persons (26).
Deficiency states of vitamin B12 or folate could sensitively,
however non-specially, be diagnosed by Hcy, which
correlates negatively with those vitamin levels.

The results of this study suggest that slightly
cognitively impaired men living single run a greater risk of
developing vitamin B12 and folate deficiency than men
living in a family. A higher degree of awareness and an
early diagnosis of deficiency of these vitamins are of great
importance, since the best results in treatment of a
deficiency with vitamin B12/folate have been reported when
treatment is started within six months from the detection of
cognitive disturbances (32, 33).
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Mild Cognitive Impairment
with Subcortical Vascular
Features: a Case Report  

Samantha Galluzzi1, Cristiana Calvagna2, Cristina Geroldi1,2, Orazio Zanetti2, Giuliano
Binetti2,3 and Giovanni B Frisoni1,#
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Abstract
Brain small vessel disease is associated with cognitive impairment, parkinsonism, non-cognitive

symptoms and a high incidence of adverse outcomes (cognitive and functional loss, institutionalization,

and death). The case is reported of a 72-yearold hypertensive man with non-amnestic mild cognitive

impairment, disproportionate dysexecutive disturbances on neuropsychological exam, gait

disturbances with parkinsonian signs, anxiety, and signs of small vessel white matter damage and little

medial temporal atrophy on CT and MR. Mild cognitive impairment with subcortical vascular features

indicates prodromal subcortial vascular dementia and the condition can and should be recognized.

Keywords: mild cognitive impairment, small vessel disease, hypertension, subcortical vascular dementia, small

vessel disease

Introduction

Mild cognitive impairment (MCI) refers to a transitional

state between normal aging and dementia, where patients

have cognitive impairment without impact on activities of

daily living. MCI is a clinically heterogeneous syndrome

comprising a number of conditions1. The one relatively

more clearly defined is amnestic MCI (aMCI), which refers

to individuals with memory deficit and preserved general

cognition2 who have early stage of Alzheimer's disease

(AD)3. Theoretically, patients with other dementing

disorders such as Lewy body dementia, frontotemporal

dementia, and vascular dementia might pass through the

pre-dementia stage and be captured before the full blown

clinical picture has developed1. However, clinical

descriptions of patients at this stage are still few and sparse. 

Epidemiological studies showed that mild cognitive

impairment of vascular origin is a frequent condition. In the

population-based Canadian Study of Health and Aging,

Rockwood and colleagues4 have defined vascular cognitive

impairment - no dementia as global cognitive performance

lower than normal associated with clinical features

suggestive of multi-infarct dementia (sudden onset,

stepwise progression, and focal signs or symptoms). The

authors found that these subjects amounted to 2.6% of the

population over 65 years, i.e. about half of subjects with

Alzheimer's disease, and that they had high rates of death

and institutionalization. 

However, cognitive deterioration due to a multi-infarct

etiology (usually following occlusion of large arterial

vessels) accounts for only part of the cases of cognitive

impairment due to a vascular etiology. Some observations5

indicate that the largest share of vascular cognitive

impairment is due to small vessel disease affecting the

subcortical white matter and basal ganglia (subcortical

vascular dementia, SVD). Meyer and colleagues6 in a

8-years longitudinal study of 291 cognitively normal

subjects found that 27 developed vascular dementia. Of

these patients, 15 (56%) developed vascular dementia from

prodromal MCI stage and 12 (44%) directly from normal

cognitive status, without passing through MCI stage. The

comparison of clinical and neuroradiological characteristics

between the two groups showed that the most part of

vascular demented patients with prodromal MCI had SVD,

#Correspondence: Giovanni B Frisoni, MD, LENI - Laboratory of Epidemiology & Neuroimaging, IRCCS San Giovanni

di Dio - FBF, via Pilastroni 4, I-25123 Brescia, Italy, Tel: +39 030 3501-361, fax: +39 030 3533-513,

email: papers@centroAlzheimer.it, http://www.centroAlzheimer.it
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while most of those without prodromal MCI had multi- or

strategic-infarct dementia.

Recently, diagnostic criteria to recognize patients with

mild cognitive impairment with subcortical cerebrovascular

disease (svMCI) in clinical practice have been developed

(table 1)7. These were clinical criteria of Erkinjuntti and

colleagues for SVD modified to accomodate lower severity

of cerebrovascular disease8. Core features required the

evidence of relevant cerebrovascular disease by brain

imaging, a cognitive profile  of a dysexecutive "frontal"

syndrome with relative sparing of memory, and

neurological signs (gait disorders and extrapyramidal

signs). Supporting features included urinary symptoms such

as urgency and incontinence, and behavioural symptoms.

We have found that when compared to aMCI patients, those

with svMCI have poorer outcome: after a 3-year follow-up,

50% had died, while all aMCI were still alive. Moreover, of

those alive, 68% of svMCI vs 17% of aMCI patients had

reached one outcome among nursing home placement,

functional loss, and severe cognitive deterioration7.

We describe the case of a patient with a clinical pitcure

typical of svMCI.

Case report

A 72-year old man was evaluated as part of a prospective

project on the natural hystory of MCI ("Mild cognitive

impairment and no dementia: preclinical condition of AD

and vascular dementia.") for difficulties in problem solving

reported by both the patient himself and the caregiver (his

wife). The patient, presently retired, worked as a truck

driver until some months before the observation. He had

five years of education. No smoke and mild alcohol

consumption was referred. Comorbility was absent: the

patient himself pointed out that he had always been healthy

and "never mixed with doctors". 

Cognitive disturbances started one year ago, when the

patient showed difficulties in some activities of daily living.

For example, he started to drove the car less frequently

because he was afraid he might not find a parking place. As

soon as his usual routine showed some changes, the patient

showed excessive anxiety and worries. When on holiday in

a safe sea resort, he wanted his grandchild not to bathe

because he could not swim and he would not be able to save

her in case of danger. Moreover, he was inattentive: he often

lost the thread of his actions and discourses. Since six

months slowing in movements and thoughts were referred.

The whole clinical picture progressively worsened until

examination in the absence of functional impact: the patient

was still independent in instrumental and basic activity of

daily living.

On physical examination, high blood pressure values

were found (160/90). Neurological examination evidenced

extrapyramidal (mild to moderate upper arms rigidity, left

more than right), focal (increased ROT in the left lower arm

and left Babinski sign), and cortical dishinibition (snout,

sucking, and glabellar) signs. The Mini Mental score was

Figure 1. Neuropsychological features. Columns denote age-, gender-, and education-corrected test scores expressed as percentiles.

IR: immediate recall; DR: delayed recall.



50 Brain Aging, Vol. 3, No. 3, 2003

Images – Case Report

28/30: one point was lost in the attention and one point in

the three words recall item. Neuropsychological evaluation

evidenced borderline/low performance on language

(category and letter fluency), visuospatial (Rey copy, five

point test), and frontal (trial making test) functions, while

memory functions were well preserved (figure 1). The EEG

showed mild global slowing of electrical rhythms. The

apoE genotype was  3/3.

Quantification of subcortical vascular load and medial

temporal lobe atrophy was made on CT and MR films

through validated scales. CT scan showed lacunes in basal

ganglia and external capsule (right emisphere), with

leukoaraiosis extending to the cortex and patchy

hypodensities in frontal, parietal and occipital regions (right

and left emispheres) (figure 2a). The subcortical vascular

score based on a CT-based weighted rating scale for

subcortical ischemic vascular disease9 was 41.6, indicating

severe subcortical vascular load. MR images confirmed

severity of vascular lesions (figure 2b): the score of

Wahlund and colleagues' scale10 for age-related white

matter changes was 15/30. On the contrary, medial temporal

lobe atrophy was minimal (the subjective medial temporal

lobe atrophy score based on the Scheltens and colleagues

scale11 was 1) (figure 3).

Discussion

We have described a patient with neuropsychological

(dysexecutive "frontal" syndrome with relative sparing of

memory), motor (gait slowing and extrapyramidal signs),

behavioural (anxiety), and instrumental (evidence of

Figure 2.a. Neuroimaging features. CT shows a lacune in the

striatum and diffuse leukoaraiosis with patchy lesions in frontal,

parietal, and occipital regions. The subcortical vascular score

based on the CT-based weighted rating scale for subcortical

ischemic vascular disease9 is 41.6 (severe disease).

Figure 2.b. Neuroimaging features. T2 weighted MR imaging

further defines the extent and severity of white matter disease:

confluent white matter hyperintensities can be appreciated

bilaterally in the paratrigonal areas and multiple punctate, early

confluent, and confluent hyperintensities in the centrum semiovale.

The score of Wahlund and colleagues' scale10 for age-related

white matter changes is 15/30  (severe changes).

Figure 3. Medial temporal lobe assessment. T1 weighted MR

coronal image through the hippocampus showing increased width

of the choroid fissure, with normal width of the temporal horn, and

normal height of the hippocampal formation. The visual medial

temporal lobe atrophy rating is 1/4 (minimal atrophy) on Scheltens

and colleagues's scale11
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relevant cerebrovascular disease by brain imaging) features

fulfilling diagnostic criteria for svMCI.

Although we cannot exclude that our svMCI patient

would show AD on pathology, the clinical features are quite

inconsistent with what is known of the pathophysiology and

natural history of AD. Gait disturbances at the onset or very

early in the course of the dementia is not typical for AD12.

In a prospective community study of 422 non demented

elderly persons followed for a median of 7 years, subjects

with abnormal gait had greater risk of developing vascular

dementia (hazard ratio 3.5) but not AD13. In a subgroup of

48 patients where autopsy was performed, vascular

dementia, in particular microinfarcts, was the pathological

condition more common in subjects with abnormal gait.

Although a distinctive profile of behavioral symptoms

for different forms of dementia, such as SVD and AD, has

not been yet defined, the prevalence of behavioral

symptoms in patients with cognitive impairment is high. A

recent population study of 362 patients with dementia and

320 with MCI showed that 80% of demented and up to 50%

of MCI patients had developed at least one symptom, as

assessed with the NeuroPsychiatric Inventory, since the

I. A and B must be both present:

A. COGNITIVE SYNDROME including all of the following:

A1. DYSEXECUTIVE SYNDROME: Impairment in goal formulation, initiation, planning, organizing, sequencing, 

executing, set-shifting and -maintenace, and abstracting

A2. MEMORY DEFICIT (may be mild): Impaired recall, relative intact recognition, less severe forgetting, benefit from cues

A3: PROGRESSION: deterioration of A1 and A2 from a previous higher level of functioning that are not per se interfering    

with complex (executive) occupational and social activities

B. CEREBROVASCULAR DISEASE including both B1 and B2.

B1. EVIDENCE OF RELEVANT  CEREBROVASCULAR DISEASE BY BRAIN IMAGING defined as the presence of 

both:

–  extensive periventricular and deep white matter lesions: patchy areas of low attenuation (intermediate density

between that of normal white matter and that of intraventricular cerebro-spinal fluid) or diffuse symmetrical areas of low

attenuation with ill defined margins extending to the centrum semiovale plus at least one lacunar infarct, and 

– absence of cortical and/or cortico-subcortical non-lacunar territorial infarcts and watershed infarcts, haemorrhages indi-

cating large vessel disease, signs of normal pressure hydrocephalus, and specific causes of white matter lesions (e.g.

multiple sclerosis, sarcoidosis, brain irradiation).

B2. PRESENCE OR A HISTORY OF NEUROLOGIC SIGNS as evidence for cerebrovascular disease such as hemiparesis,   

lower facial weakness, Babinski sign, sensory deficit, dysarthria, gait disorder, extrapyramidal signs consistent with

subcortical brain lesion(s).

II. Clinical features supporting the diagnosis include the following:

a. Episodes of mild upper motor neuron involvement such as drift, reflex asymmetry, incordination.

b. Early presence of a gait disturbance (small-step gait or marche a petits-pa magnetic, apraxic-ataxic or Parkinsonian gait).

c. History of unsteadiness and frequent, unprovoked falls.

d. Early urinary frequency, urgency, and other urinary symptoms not explained by urologic disease.

e. Dysarthria, dysphagia, extrapyramidal signs (hypokinesia, rigidity).

d. Behavioral and psychological symptoms such as depression, personality change, emotional incontinence, psychomotor 

retardation.

III. Features that make the diagnosis uncertain or unlikely include:

a. Early onset of memory deficit and progressive worsening of memory and other cognitive functions such as language    

(transcortical sensory aphasia), motor skills (apraxia), and perception (agnosia), in the absence of corresponding focal   

lesions on brain imaging.

b. Absence of relevant cerebrovascular lesions on brain CT or MRI.

Table 1. Clinical criteria for mild cognitive impairment with subcortical vascular disease (svMCI)7.
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onset of cognitive impairment14. The most frequent

clinically significant symptoms in MCI were sleep

disturbances and irritability. However, MCI patients were

not further categorized into amnestic and vascular.

The neuropsychological profile we found in our

svMCI patient is that of impairment of frontal functions,

with sparing of memory. Several studies have found frontal

executive dysfunction in SVD and have underlined its

relevance in the differential diagnosis with AD15,16. Some

also showed better recognition memory in SVD, while

delayed recall was equally impaired, probably reflecting

retrieval deficit15. However, the lack of pathological studies

in SVD and svMCI patients who also had accurate

neuropsychological testing prevents a direct confirmation

of this view.

We conclude that svMCI is a condition with a definite

clinical picture. The availability of diagnostic criteria allow

to recognize these patients in the clinical routine. Further

studies should devise appropriate strategies that may help

slowing or halting the progression of the disease. 
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