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Abstract

Introduction:  Alzheimer  disease  (AD)  causes  progressive  cognitive  decline  leading  to  loss  of
independence  for  activities  of  daily living;  rivastigmine  is  one  of  the  drugs  used  for  symptomatic
management.
Objective:  To  assess  the  therapeutic  use  of  different  pharmaceutical  forms  of  rivastigmine  in
patients with  AD  in  normal  clinical  practice.
Patients  and methods:  Cross-sectional,  observational,  multi-centre  study  conducted  on
patients  with  mild  to  moderate  AD  treated  with  rivastigmine  in  Spanish  outpatient  clinics
specialising in Geriatrics,  Psychiatry,  and  Neurology.  Data  regarding  use  of  oral (OR)  and  trans-
dermal  (TDR)  rivastigmine,  compliance  (degree  of  adherence),  and  caregiver  satisfaction  with
treatment  were  evaluated.
Results:  In  total,  2252  patients  with  a  mean  age  of  77.2  years  were  included;  60.2%  were
women.  AD was  moderate  to  moderately  severe  in  58.4%.  Rivastigmine  treatment  was  started
orally in 54.4%  of  the  patients  and transdermally  in  45.6%;  35.6%  of  those  who  started  treatment
by the  OR  route  switched  to  TDR.  A single  dose  adjustment  was  sufficient  for  77.5%  of  patients
on TDR  treatment  vs.  11.8%  of  patients  receiving  OR treatment.  More  patients  on TDR  treatment
(80.8%  vs.  57.1%  on OR  treatment)  reached  the maximum  therapeutic  dose  of  rivastigmine  and
did so in  a  shorter  period  of  time  (51.6  vs.  205.8  days).  Compliance  rates  (60.5%  vs.  47.2%)  and
caregivers’  satisfaction  with  treatment  (89.4%  vs.  81.9%)  were  also  higher  for  TDR.
Conclusions:  In  normal  clinical  practice,  using  the  TDR  route  of  administration  improves  dose
titration and  drug  compliance,  allowing  more  patients  to  reach  the  maximum  recommended
dose of  rivastigmine  in  a shorter  time  period.
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Manejo  terapéutico  con  rivastigmina  en  pacientes  con  enfermedad  de  Alzheimer  de

leve  a moderadamente  grave  en  condiciones  de  práctica  clínica  habitual.  Estudio

ENTERPRISE

Resumen

Introducción:  La  enfermedad  de Alzheimer  (EA)  produce  un deterioro  cognitivo  progresivo
que conlleva  la  pérdida  de independencia  para  las  actividades  de la  vida  diaria,  siendo  la
rivastigmina  uno  de  los  fármacos  utilizados  para  su  tratamiento  sintomático.
Objetivo:  Evaluar  el  manejo  terapéutico  con  distintas  formas  galénicas  de  rivastigmina,  en
sujetos  con  EA  en  la  práctica  clínica  habitual.
Pacientes  y  métodos: Estudio  transversal,  multicéntrico  realizado  en  consultas  españolas  de
Geriatría,  Psiquiatría  y  Neurología,  en  sujetos  con  EA  de leve  a moderadamente  grave  que
recibían rivastigmina.  Se  recogieron  datos  sobre  el  modo  de uso  de  rivastigmina  oral  (RO)  y
transdérmica (RTD),  el  cumplimiento  terapéutico  (grado  de adherencia)  y  la  satisfacción  del
cuidador.
Resultados:  Se evaluaron  2.252  sujetos  con  edad  media  de  77,2  años;  60,2%  mujeres.  El  58,4%
presentaban  EA  moderada-moderadamente  grave.  El  54,4%  habían  iniciado  el  tratamiento  con
RO y  el  45,6%  con  RTD; el 35,6%  de aquellos  con  RO  cambiaron  a la  vía  transdérmica.  El 77,5%
con RTD  requirió  un  solo  ajuste  de dosis  vs.  11,8%  con  RO.  El 80,8%  de  los sujetos  con  RTD
alcanzaron la  dosis  máxima  de rivastigmina  (vs.  57,1%  RO)  en  menos  tiempo  (51,6  vs.  205,8
días). El  cumplimiento  fue  mayor  con  RTD  (60,5  vs.  47,2%)  así  como  el porcentaje  de  cuidadores
satisfechos  con  el  tratamiento  (89,4  vs.81,9%).
Conclusiones:  En  la  práctica  clínica  habitual,  la  RTD  facilita  la  dosificación  y  mejora  el
cumplimiento,  permitiendo  a  un  mayor  porcentaje  de sujetos  alcanzar  la  dosis  máxima
recomendada  de  rivastigmina  en  un  plazo  de tiempo  menor.
© 2012  Sociedad  Española  de  Neurología.  Publicado  por Elsevier  España,  S.L.  Todos  los derechos
reservados.

Introduction

Alzheimer  disease  (AD)  is  currently  the  most frequent  cause
of  dementia.  It is  characterised  by  cognitive  disorders  that
progressively  lead  to  impairment  of  other  mental  functions,
inability  to  perform  activities  of  daily  living,  and psycholog-
ical  and  behavioural  symptoms.1,2

Specific  pharmacological  management  of  AD  is  only
symptomatic,  and  treatments  include  the cholinesterase
inhibitors  rivastigmine,  galantamine,  and  donepezil  (pre-
scribed  in  cases  of mild  to  moderately  severe  AD),
and  memantine  (indicated  for moderate  to  severe  AD).
Rivastigmine  improves  cognitive  and  functional  state  in  AD
patients  and  decreases  their  psychological  and  behavioural
symptoms.3—6

Rivastigmine  was  initially  marketed  for  oral  delivery
(capsules  and  solution)  and more  recently  for  transdermal
delivery  (patches).  The  mean  drug exposure  time  is  similar
for  both  routes  of  administration.  Drug  plasma  levels  dur-
ing  24  hours  for  oral rivastigmine  (OR)  show spikes  every
12  hours,  while  transdermal  rivastigmine  (TDR)  shows  more
sustained  delivery.7,8 This  may  offer  certain  advantages  in
normal  clinical  practice.

TDR  has  been  shown  to  have  good  efficacy,  safety,  and
tolerance,9,10 with  no  differences  in efficacy  between  oral
and  transdermal  routes  of administration.  However,  gas-
trointestinal  disorders  have  been  more  frequently  observed
with  OR  treatment,  with  nausea  and vomiting  being  3  times
more  frequent  than  with  TDR.11 Researchers  conclude  that
tolerability  is  greater  for  TDR than  for  OR.

Drug  compliance  is  fundamental  to achieving  effective
treatment,  especially  when  managing  chronic  diseases.  One

of  the best strategies  for optimising  treatment  compliance
is  to  simplify  drug  regimens  by  using  more  comfortable
administration  routes or  decreasing  the number  of doses
per  day,  especially  in dementia  patients  and  the elderly.12,13

Transdermal  administration  may  favour  treatment  compli-
ance  in diseases  such  as  AD  in which  carers  have  to  monitor
treatment  because  of  the patient’s  cognitive  deficits  and
neuropsychiatric  disorders.14

Although  TDR  offers  theoretical  advantages,  few  data
show  that  these  advantages  have  an  effect  on  normal  clini-
cal  practice.  The  current  study presents  information  on  the
therapeutic  management  of  patients  treated  with  rivastig-
mine  (oral or  transdermal)  by  analysing  dose  adjustment
methods,  treatment  compliance,  and carers’  satisfaction
with  treatment.

Patients and methods

This  cross-sectional  multi-centre  observational  study  was
carried  out  in  neurology,  psychiatry,  and  geriatric  medicine
outpatient  clinics  across  Spain.  Each  researcher  had  the  task
of  including  10  consecutive  outpatients,  of  either sex and
aged  18  or  older,  with  a  diagnosis  of  mild  to  moderately
severe  AD  according  to DSM-IV-TR15 (Mini  Mental  State  Exam-
ination  by  Folstein  ≥  10).16 Patients  had  to  have  undergone
treatment  with  OR  or  TDR at stable  doses  within  at least 3
months  prior  to  their  inclusion  in the study,  and informed
consent  was  required.  Each  researcher  was  asked  to  include
5  patients  treated  with  OR  and  5  others  treated  with  TDR.

The  sample  size  was  calculated  according  to  the TRAIN17

study  results  which  estimated  a sample  of  1587  subjects  per
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drug  delivery  method,  resulting  in a  projected  total  of  3174
patients.

Each  researcher  collected  data  in a  single  visit  by  consult-
ing  the  patient’s  medical  history  and  interviewing  his/her
carer.  Researchers  recorded  sociodemographic  data,  pre-
vious  illnesses,  and  history  of  treatment  with  rivastigmine
(from  starting  treatment  to  study  visit:  route  of  adminis-
tration,  dose,  adjustments,  and  changes  in the  route  of
administration  during  dose  escalation).

Treatment  compliance  was  evaluated  using  the  Spanish
version  of the  Morisky  adherence  scale  and  the  primary  car-
ers’  satisfaction  with  treatment  was  analysed  using  an ad
hoc  questionnaire  similar  to  the  one  used  in  the  KAPPA19

study.  The  4  items  on  the  questionnaire  addressed  the fol-
lowing  concepts:  (1)  ease  of delivering  treatment,  (2)  ease
of  monitoring  treatment,  (3)  how  often  treatment  inter-
fered  with  the  carer’s  daily  life,  and  (4)  overall  satisfaction
with  treatment.  Questions  1, 2, and  4  had  4 multiple-choice
answers:  two  favourable  responses  (‘very  easy/very  satis-
fied’  and  ‘easy/satisfied’),  and two  unfavourable  responses
(‘difficult/unsatisfied’  and ‘very  difficult/very  unsatisfied’).
Questions  3 had  5  multiple-choice  answers:  ‘always’,  ‘most
of  the  time’,  ‘sometimes’,  ‘rarely’,  and  ‘never’.  The  first
3  responses  were  unfavourable.  Responses  to  items  on  the
carer  satisfaction  questionnaire  were  classified  as  either
favourable  or  unfavourable.

Categorical  variables  were described  using  absolute
and  relative  frequencies,  while  continuous  variables  were
described  using  the  mean,  standard  deviation,  median,  and
interval  (minimum  and  maximum),  including  the total  num-
ber  of  valid  values  for  each parameter.  Subgroups  were
compared  using  the  Mann—Whitney  U test  for  quantitative
variables  and  the chi-square  test  for  qualitative  variables.
Statistical  analyses  were  performed  using SAS  statistical
software  version  9.1.3  for  Windows.  Bilateral  tests  were
applied  with  a significance  level  of  .05.

The  protocol  was  approved  by  the  Clinical  Research  Ethics
Committee  at Hospital  Universitario  Ramón  y  Cajal,  Madrid,
Spain.

Results

Description  of the  sample

Between  March  and  September  2009,  268 researchers
included  2708  subjects;  of  these,  2252  provided  data  deter-
mined  to  be  valid  for  the  statistical  analysis.  The  remaining
456  patients  were  excluded  due  to  not meeting  one  or  more
of  the  selection  criteria,  especially  the  requirement  of  hav-
ing  been  taking  stable  doses  of  rivastigmine  in the  preceding
3  months.

Table  1 shows  patients’  sociodemographic  and clinical
characteristics;  more  than  half  were  women,  and they  were
significantly  older  than  the male  patients  (77.6  ±  6.8 years
vs.  76.7  ±  6.9  years;  Mann—Whitney  U  test;  P = .0004).  Of  the
patient  total,  55.8%  were married  or  lived in domestic  part-
nership  and  37.7%  were  widowed.  Almost  all  subjects  lived
in  multi-person  households  (95.1%),  while  4.9%  lived alone.
Most  of  the  subjects  who  did  not  live  alone  resided  with
their  families  (78.1%);  another  11.7%  were  institutionalised

Table  1  Subjects’  sociodemographic  and  clinical  charac-
teristics;  carers’  sociodemographic  data.

Subjects’  characteristics

Age,  years  (mean  ±  SD)  77.2  ± 6.9
Sex, n  (%)

Men  887 (39.8)
Women  1344  (60.2)

Educational  level,  n  (%)

No  studies  656 (29.5)
Primary  studies  1120  (50.4)
Secondary  studies  333 (15.0)
University  studies  113 (5.1)

Current  stage  of  AD,  n  (%)

Mild  931 (41.5)
Moderate—moderately  severe  1315  (58.5)

Time since  AD was  diagnosed,  years,

(mean  ±  SD)

1.7  ±  1.8

Number  of drugs  per  day  (mean  ±  SD)  4.5 ±  2.4
Concomitant  diseases,  n  (%)a

Cardiovascular  1339  (63.9)
Endocrine  623 (29.7)
Psychiatric  563 (26.9)
Musculoskeletal  550 (26.2)
Neurological  514 (24.5)
Gastrointestinal  402 (19.2)
Urogenital  307 (14.6)
Respiratory  291 (13.9)

Carers’  sociodemographic  data

Age,  years  (mean  ±  SD)b 58.4  ± 15.6
Men  66.0  ± 15.0
Women  55.6  ± 14.8

Sex, n  (%)

Men  591 (27.1)
Women  1589  (72.9)

Relationship  to  patient,  n  (%)

Family  member  1839  (84.7)
Hired carer  333 (15.3)

SD, standard deviation; AD, Alzheimer disease.
a Some patients presented more than one concomitant dis-

ease. The frequency of  other unspecified concomitant diseases
was below 10%.

b Mann—Whitney U  test; P < .0001.

and  5.8% lived  with  hired  carers.  A total  of 58.5%  presented
moderate  to  moderately  severe  AD  and  mean  time  since
diagnosis  was  1.7  ±  1.8  years.

Mean  age  for  carers  was  58.4  ±  15.6  years  and most
were  women  (72.9%).  Female  carers  were  significantly
younger  than  their  male  counterparts  (55.6  ±  14.8  years
vs.  66.0  ±  15.0  years;  Mann—Whitney  U  test;  P  <  .0001).
Most  carers  had  completed  primary  studies  (44.0%)  or  sec-
ondary  studies  (32.9%)  and  most  were  related  to  the  patient
(84.7%).

Treatment  with  rivastigmine

Of  the  patient  total,  54.4%  of  the subjects  (n = 1222)  first
began  treatment  with  OR,  whereas  45.6%  (n  =  1026)  were
first  treated  with  TDR. The  most frequent  initial  dose  of OR
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Table  2  Changes  in rivastigmine  delivery  and  dose adjustments.

Initial  oral  rivastigmine  Initial  transdermal  rivastigmine  P

n = 1222  (54.4%)  n  = 1026  (45.6%)

Changes  in  route  of  administration,  n (%)

Without changes  787  (64.4)  1019  (99.3)  <.0001b

With  changes  435  (35.6)  7  (0.7)
One change  424  (34.7)  5  (0.5)
Two changes  11  (0.9)  2  (0.2)

Dose adjustment,  n (%)

Without  adjustments  42  (3.4)  214 (20.9)  <.0001b

With  adjustments  1180  (96.6)  812 (79.1)
One adjustment 144  (11.8) 795  (77.5)
More  than  one  adjustment  1036  (84.8)  17  (1.7)
Two adjustments  324  (26.5)  15  (1.5)
Three adjustments  513  (42.0)  0  (0.0)
Four  or  more  adjustments  199  (16.3)  2  (0.2)

Number of adjustments,  mean  ±  SD

No changes  in  delivery  2.3  ± 1.0  0.8  ± 0.4  <.001c

One  change  in  delivery  3.1  ± 1.1  1.8  ± 0.4

Time to  reach  maximum  dose,  days,  mean  ± SDa

No  changes  in  delivery 205.8  ± 295.3 51.6  ± 44.2 <.0001c

One  change  in  delivery 603.9  ± 541.2 146.0  ± 87.7

SD, standard deviation.
Percentages calculated based on total number of  assessable patients beginning treatment, broken down by route of administration.

a Mean  times expressed as days to reach the maximum doses of  rivastigmine recommended for each administration route (oral:
6 mg/12 h;  transdermal: 9.5 mg/24 h).

b Chi-square test.
c Mann—Whitney U test.

(for  88.9%  of  the  patients)  was  1.5  mg/12  hours.  TDR was
most  commonly  dosed  at 4.6 mg/12  hours  (for 97.0%).

A  total  of  34.7%  of the patients  (n = 424)  who  began  treat-
ment  with  OR  changed  to  TDR  and  0.9% (n  =  11)  resumed
OR  treatment  after  having  changed  to  the transdermal
route.  Only  0.7%  of  the patients  (n = 7) who  began  treatment
with  TDR  changed  the  route  of  administration;  0.5%  (n  =  5)
changed  to OR  and 0.2%  (n = 2) resumed  treatment  with  TDR
after  a  temporary  change  to  OR  (Table 2).  As  a result,  36.8%
of  the  patients  were  treated  with  OR  (n  =  827)  and  63.2%
were  treated  with  TDR  (n  =  1421)  at the  time  of  the study
visit.  The  mean  time  between  starting  rivastigmine  treat-
ment  and  the study  visit  was  2.0  ±  1.7  years  for  subjects  with
OR  and  0.4 ±  0.3  for  subjects  with  TDR; mean  time  was  sig-
nificantly  higher  for subjects  treated  orally  (Mann—Whitney
U  test;  P <  .0001).

Doses  were adjusted  in 96.6%  of  the patients  initially
treated  with  OR  (n  = 1180) and 79.1%  of  those  treated  with
TDR  (n  =  812);  the difference  between  percentages  was
statistically  significant  (Mann—Whitney  U test;  P  < .0001;
Table  2).  A total  of  712  subjects  (58%)  treated  with  OR
required  3  or  more  dose  adjustments  before  reaching  the
target  dose.  Only  17  of  the subjects  treated  with  TDR  (1.7%)
needed  two  or  more  adjustments  in order  to  reach the  target
dose.  The  number  of  adjustments  was  significantly  higher
for  subjects  treated  orally  (Mann—Whitney  U  test;  P  < .0001;
Table  2).

At  the  time  of  the study  visit,  72.4%  of the patients
(n  = 1628)  were  being  treated  with  the maximum  recom-
mended  dose  according  to  the  route  of  administration.

Among  them,  the  percentage  of  subjects  treated  with
the  maximum  dose  was  significantly  higher  for patients
treated  with  TDR  (9.5 mg/24  hours)  than  for  patients  treated
with  OR  (6  mg/12  hours):  80.8%  vs.  57.1%,  respectively
(Mann—Whitney  U  test;  P  <  .0001).

The  mean  time  to  reach the maximum  dose  in subjects
who  did not  change  delivery  methods  was  significantly  higher
for  OR  (205.8  ±  295.3  days)  than for  TDR (51.6  ±  44.2  days)
(Mann—Whitney  U test;  P  <  .0001).  Where  the  drug deliv-
ery method  was  changed,  the  times to  reach  the  maximum
dose  were  longer  both  in patients  initially  treated  with  OR
(603.9  ±  541.2 days)  and  in  patients  initially  treated  with
TDR  (146.0  ±  87.7  days).

Treatment  compliance

Of the  patient  total,  22.1%  of  the subjects  treated  with  OR
and  23.8%  of  those  treated  with  TDR  were  able to  adminis-
ter  treatment  themselves  (chi-square  test;  P  =  .3468).  Using
the  Morisky  adherence  questionnaire,  we  determined  that
20.0%  of the  subjects  treated  with  OR  and  10.4%  of those
treated  with  TDR  forgot  to  take  their medication  (chi-square
test;  P  < .0001).  Patients  who  stopped  taking  medication  due
to  experiencing  adverse  effects  accounted  for  36.3%  of  all
patients  treated  with  OR  and  24.9%  of  those  treated  with
TDR  (chi-square  test;  P < .0001).  We  found no  differences
between  the  two  groups  with  regard  to  patients  taking  the
medication  at the  indicated  times or  discontinuing  the  med-
ication  if they  felt  better.  Overall treatment  compliance
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Table  3  Morisky  adherence  questionnaire.

Oral  rivastigmine  n  (%)  Transdermal  rivastigmine  (%)  Pa

Yes  No  Yes  No

Do  you  ever  forget  to  take/administer  medicine?  164  (20.0)  658  (80.0)  145  (10.4)  1247  (89.6)  <.0001
Do you  take/administer  medication  at the

indicated  times?
733  (89.1)  90  (10.9)  1260  (90.6)  130  (9.4)  .2290

When you/the  patient  feel  better,  do you  stop
taking/administering  medicine?

30  (3.6)  792  (96.4)  56  (4.0)  1330  (96.0)  .6464

If the  medicine  makes  you/the  patient  feel
worse,  do you  stop  taking/administering  it?

297  (36.3) 522  (63.7) 344  (24.9) 1040  (75.1) <.0001

Adherence  to  treatment  391  (47.2)  437  (52.8)  862  (60.5)  562  (39.5)  <.0001

a Chi-square test.

was  significantly  higher  in subjects  treated  with  TDR  (60.5%)
than  in  subjects  treated  with  OR  (47.2%)  (chi-square  test;
P  < .0001;  Table  3)

Regular carer’s  satisfaction  with treatment

The  questionnaire  on  the degree  of  satisfaction  expressed  by
the  patient’s  regular  carer  showed  that  54.0%  of  the carers
of  subjects  treated  with  TDR  had no  difficulties  using the
treatment  and  36.1%  were  satisfied.  For  patients  treated
with  OR,  these  percentages  were  31.6%  and  11.6%,  respec-
tively.  Administering  treatment  was  simpler  with  the TDR
route  (67.1%  vs.  26.2%), whereas  treatment  with  OR  inter-
fered  more  frequently  with  carers’  daily  life  (37.0%  vs.
11.6%).  TDR  was  assigned  a significantly  higher  level  of  sat-
isfaction  than  OR  according  to  all  items  on  the  questionnaire
(chi-square  test; P  < .0001;  Fig.  1).

Discussion

This  study  analyses  treatment  management  with  OR  and  TDR
in  subjects  with  mild  to  moderately  severe  AD in normal
clinical  practice.

Sociodemographic  and  clinical  data  revealed  that  the
study  population  had  characteristics  similar  to  those  of
AD  patients  in  other  studies:  old age,  higher  prevalence
in  women,  low educational  level,  presence  of  conco-
mitant  illnesses  (especially  cardiovascular  diseases),  and
polypharmacy.1,19 More  than  three-quarters  of  the subjects
lived  with  their  families  (78.1%),  with  one family  member
entrusted  with  administering  treatment.  These  results  coin-
cide  with  those  from other  studies,  although  percentages
do  vary  from  one  country  to  another.  More  patients  live
with  their  families  in  semi-developed  rather  than  developed
countries,  rural  rather  than  urban  areas,  northern  rather
than  southern  Europe,  and  in countries  offering  fewer  resi-
dences  and  less  assistance  for institutional  living  rather  than
the  contrary.20—22 Most  carers  in this  study  were  women,
whether  paid  professionals  or  family  members.  These  ten-
dencies  are  consistent  with  results  gathered  by  Alzheimer’s
Disease  International  in different  countries.22

Ours  is one  of the  first  studies  to address  treatment
management  of  rivastigmine  with  participation  by  all  3 of
the  medical  specialties  that  are authorised  to  prescribe  AD
drugs  in  Spain  in  normal  clinical  practice.  The  purpose  of

the  study  is  to  better  understand  prescribing  behaviours  and
how  they  affect  patients  and  their  carers.  Overall,  results
seem  to  show that TDR  is  more  beneficial  than  OR  since  it
is associated  with  better scores  on  most  of  the  treatment
management  parameters  (compliance,  optimal  dose, time
to  reach  the target  dose).

According  to  its  dose—response  relationship,  rivastig-
mine  becomes  more  effective  as  doses  increase,  especially
upon  reaching  the  maximum  recommended  dose.9,11,23 How-
ever,  an acceptable  balance  of  both  efficacy  and  tolerability
must  be achieved.24 In fact,  preliminary  data  from  a  very
recent  study  indicate  that  it  may  be possible  to  use  higher
doses  than  are  currently  recommended.25 In our  study,  the
percentage  of  subjects  treated  with  the  maximum  recom-
mended  dose  was  higher  for  patients  with  TDR  than  for
those  with  OR.  This  dose  was  also  reached  in a significantly
shorter  time  period  (approximately  5 months).  This  finding
is  relevant  because  early  drug treatment  for  AD  is  becoming
increasingly  important.  In the  IDEAL  trial,  the  percentage  of
subjects  who  reached  the  maximum  recommended  dose  was
also  higher  for  the  transdermal  route  of  administration.7,9

Results  from  the  current  study  are  similar,  even  though  they
were  extracted  from  a  normal clinical  practice  setting.

One  of  this study’s  important  features  is  its detailed  anal-
ysis  of  the administration  route  and  dose  management  from
the  time  treatment  was  first  prescribed  to  each  patient.
Researchers  recommend  adjusting  OR  in a  3-step  process
and  adjusting  TDR in a single  step.  It is  therefore  surpris-
ing  that  nearly  half  of the subjects  treated  with  OR  (41.7%)
underwent  1  or  no  adjustments,  probably  because  dose  scal-
ing  is more  difficult  for  OR  than  for TDR.  Our  study  was  not
designed  to  record the  reasons  for adjusting  doses,  but  in
any  case,  adjustments  may  reflect  problems  with  treatment
tolerance  or  compliance,  lack  of  awareness  of  the  optimal
dose,  and  other  care-related  problems.  Only  20.9%  of  the
patients  treated  with  TDR had  no  dose adjustments.  This
may  be  due  to  the high  frequency  of changes  from  OR  to
TDR,  which  at  times  makes  it possible  for  doctors  to  choose
the  optimal  dose  according  to  a patients’  response  and tol-
erance  to the  oral  dose. The  need  for  fewer  adjustments
may  simplify  the  follow-up  process  and  reduce  the number
of  visits  patients  need  during  the  early  stages  of treatment.

The  SCALEX  study  showed  that  OR  treatment  with  slow
dose  adjustment  was  accompanied  by  frequent  interruptions
due  to  low  efficacy,  which  is the result  of  using subther-
apeutic  doses  for extended  periods  of time  instead  of  the
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How easy is it for you to administer the treatment? How easy has it been for you to follow the treatment

regimen?

How often has administering the treatment affected or

interfered with your daily routine?
How satisfied are you with the treatment?

A, B, C, D: Chi-squared test;  P < 0.05
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Figure  1 Satisfaction  expressed  by  regular  carer.

currently  recommended  dose  adjustment  process.26 One  of
the  advantages  of  TDR  is  that  therapeutic  doses  can  be
reached  in  shorter times  than with  OR,  which  is  clinically
beneficial  for  the patient.

This  study  shows  that  both  treatment  compliance  and
carers’  satisfaction  with  the  treatment  were  significantly
higher  for  patients  treated  with  TDR  than  for  those  on  OR.
Borah  et  al.27 observed  that  42%  of  a  group  of  patients  with
AD  did  not comply  with  oral  treatment  and  suggested  using
transdermal  delivery  to  improve  treatment  compliance.
Rivastigmine’s  poor  digestive  tolerance,  and  the difficulty
of  adjusting  OR  doses  according  to  clinical  trials,  are fac-
tors  that  may partially  explain  why carers  are more  satisfied
with  transdermal  treatment.

Given  that  there  is  no  specific  method  for assessing  treat-
ment  compliance  in AD, this study  used the Morisky  scale,
which  is  brief,  valid,  and frequently  used  with  different
types  of  chronically  ill  patients.18 Data  from  the scale  show

treatment  non-compliance  among  52.8%  of  the  patients
treated  with  OR;  this percentage  was  significantly  lower  in
patients  treated  with  TDR  (39.5%).  These  differences  were
mainly  due  to  the  fact  that  subjects  treated  with  OR  forgot
their  doses  more  frequently  and  tended  to  stop  taking  the
medication  if it  caused  adverse  effects.  This  indicates  that
one  of  TDR’s  advantages  is  that  it  is  administered  once  daily,
which  seems  to  promote  better  treatment  compliance.  A
13.3%  improvement  in treatment  compliance  can  be  consid-
ered  relevant,  especially  in  an  area  in which  compliance  is
so  problematic.28 Our  results  coincide  with  those  recently
published  in a study  of  Spanish  patients  with  AD.29

Our  study  also  shows  that  carers  prefer  the transdermal
route  of  administration.  The  IDEAL  clinical  trial  showed  that
72%  of  carers  preferred  TDR  at the end  of  the study.  The
most  frequently  cited  reasons  were ease  of  use  and  dos-
ing simplicity.  IDEAL was  completed  using  the  Alzheimer’s
Disease  Caregiver  Preference  Questionnaire  (ADCPQ).30,31 In
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contrast,  we  opted  not to  use  that  questionnaire  since  some
of  its  items  assess  the efficacy  of  the two  dosage  forms,
which  is not  the purpose  of  the study.  Instead,  we  chose a
questionnaire  similar  to  that  used  in  the KAPPA  study.32 It
features  the  same  framework  as  the ADCPQ  and addresses
carers’  satisfaction  with  treatment.  Results  from  the  two
studies  were  comparable.

Our  study’s  weaknesses  included,  firstly,  not  having
reached  the  expected  sample  size  of 3174  subjects.  How-
ever,  enough  patients  were included  in the  study  to  analyse
the  study  objectives  with  a 2.6%  margin  of error  and
the same  statistical  power  described  by  the protocol.
The  sample  size  was  sufficiently  large  and  the  study  pro-
vides  a  good  model  of  the  AD  population  given  that  its
characteristics  were  similar  to  those  described  in  other
international  studies.1,19 On the  other  hand,  a selection  bias
could  be  present  since  some  patients  may  have  been  cho-
sen  for  inclusion  even  though  the study  protocol  specified
recruiting  subjects  in consecutive  order.  This  limitation  is
present  in many  studies  carried  out in normal  clinical  prac-
tice,  in  contrast  with  clinical  trials.  In addition,  doctors
may  have  initially  transmitted  a more  positive  impression
of the  transdermal  dosage  form  than  of  the oral  form,
which  could  have  influenced  the results  for  carer satisfac-
tion.

Based  on  the results  of  this  study, we  can  conclude  that
using  TDR  rather  than OR  in normal  clinical  practice allows
patients  to  reach the  maximum  recommended  dose more
quickly.  In  addition,  TDR  is  associated  with  improved  treat-
ment  compliance  and  better  carer satisfaction.
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Guadalajara;  J.M.  Losada  Domingo,  H.  Cruces,  Barakaldo;  P.
Lozano  Sanmartín,  C. Sagrado  Corazón,  Sevilla;  A.  Luengo
Dos  Santos,  A.  Henares,  Madrid;  A.  Luna  Rodríguez,  H.
Palamós,  Palamós;  O.  Llamazares  de  la  Fuente,  C.  San  Fran-
cisco,  León;  M. Llanero  Luque,  C.P.S.R.  Calvo,  Madrid;  M.A.
Llaneza  González,  H.  Arquitecto  Marcide,  Ferrol;  A.  Maestre

Martínez,  H.  Ciudad  de Jaén,  Jaén;  S.  Manzano  Palomo,
H.C.  San  Carlos,  Madrid;  M.M.  Marcos  Toledano,  H.  Mérida,
Mérida;  J.  Marey  López,  H.  Juan  Canalejo,  A Coruña; C.  Mar-
garito  Rangel,  H.  Virgen  del Perpetuo  Socorro,  Albacete;  C.
Marques,  Clonus,  Palma  de Mallorca;  M.  Márquez  Martínez,
H.  Virgen  de la  Victoria,  Málaga;  C.  Marsal  Alonso,  H.  Vir-
gen  de la  Salud,  Toledo;  S.  Martin  Balbuena,  H.  Vega  del
Río  Segura,  Cieza; J.C.  Martín  Berra,  C.  Santa  María  de la
Asunción,  Tolosa;  M.E.  Martin  Correa,  H.  Virgen  del  Valle,
Toledo;  J.J.  Martín  Fernández,  J.  Meca  Lallana,  H.  U.  Virgen
de la Arrixaca,  El Palmar;  J.  Martín  Polo,  H.G.  Rio  Carrión,
Palencia;  J.R.  Martínez  Calvo,  H.  Calde,  Calde;  R. Martínez
Fernández,  H.  Figueres,  Figueres;  D.  Martínez  Lozano,  H.
G.  Castellón,  Castelló de la  Plana;  J.  Matarredona  Catalá,
U.S.M.  Alcoy,  Alcoy;  J.A.  Mauri  Llerda,  H.C.Univ.  Lozano
Blesa,  ZaragozaV.  Medrano  Martínez,  H.  Elda,  Alicante;  P.A.
Megia  López,  H. Prov.  San  Telmo,  Palencia;  J.C.  Miñana  Cli-
ment,  H.  Monte  Naranco,  Oviedo;  F.J.  H.  Son Dureta,  Palma
de Mallorca;  T.  Molina  Nieto,  H.  Reina  Sofía,  Córdoba;  A.
Molins  Albanell,  H.  Josep  Trueta,  Girona;  J.A.  Monge  Argiles,
H.G.  Univ.  Alicante,  Alicante;  E.  Montes  Latorre,  H.  Univ.
Virgen  del Rocío,  Sevilla;  M.D.  Morales  Martínez  H.  Virgen
de  la  Macarena,  Sevilla;  A.  Moya  Rodrigo,  C. Salud  Xàtiva,
Xàtiva;  C.  Muñoz  Fernández,  Amb.  Especialidades  Bola  Azul,
Almería;  C.  Obiol  Madrid,  UFISS  C.  de  la  Mercè,  Barcelona;
J.J.  Ochoa  Amor,  J.J. Ochoa  Sepúlveda,  H.  Reina  Sofía,  Cór-
doba;  T.  Ojea Ortega,  H.  G. Málaga,  Málaga;  J.A.  Olivan
Usieto,  H.  Comarcal  Alcañiz,  Alcañiz;  C. Oliveras  Ley,  H.  del
Mar,  Barcelona;  C. Oreja  Guevara,  H.  La  Paz,  Madrid;  JC
Ortigosa  Digon,  C.S.  Mental  Naranco,  Oviedo;  M.  Ortigosa
Luque,  H.  Princesa  de  España,  Jaén;  A.  Oterino  Duran,  H.
Marqués  de  Valdecilla,  Santander;  P.  Otermin  Vallejo,  H.G.
Granollers,  Granollers;  F. Padilla  Parrado,  H.  Clínico,  Málaga;
S.  Palau  Duarte,  H.  San  Vicente  del Raspeig,  San  Vicente  del
Raspeig;  A. Pampliega  Pérez,  H.G.U.  de Alicante,  Alicante;
M.C.  Pardo  Bustamante,  H.  de  Sant Andreu,  Manresa;  G.
Pardo  Castillo,  Amb.  Baza,  Baza;  LF  Pascual  Millan,  H.C.U.
Lozano  Blesa; B.  Pascual  Sedano  H Santa  Creu  i  Sant Pau,
Barcelona;  J.C.  Pastor  de la  Fuente,  Residencia  Ancianos
San  Juan  de  Dios,  El  Álamo;  A.  Pato  Pato,  H Povisa,  S.A.,
Vigo;  J.M.  Paz  González,  H.  Xeral  de Lugo,  Lugo;  R.  Pego
Reigosa,  H.  Xeral de Lugo,  Lugo;  C.  Peiro  Vilaplana,  H.  de  la
Ribera;  J.  Peña  Martinez,  H.  San  Agustin,  Avilés;  D.  Perez
Martinez,  H.  Infanta  Cristina  de  Parla,  Parla;  M.C.  Perez
Vieitez,  H.G.  de Gran  Canaria  Dr.  Negrín,  Las  Palmas  de  Gran
Canaria;  C.  Perla  Muedra,  H. Arnau  de Vilanova,  Valencia;
V.C.  Peset  Mancebo,  C.S. Aldaia  -  Antic  Regne,  Aldaia;  S.
Piles  Galdon  Fundació  Privada  H.  de Mollet,  Mollet  del  Val-
lès;  L.  Piqueras  Rodriguez,  H.  de Elda,  Alicante;  M.  Platero
Roman,  H.G.  de Gran Canaria  Dr.  Negrín,  Las  Palmas  de
Gran  Canaria;  J.F.  Plaza  Nieto,  H.  del  Sureste,  Arganda  del
Rey;  A.  Ponz  de Tienda,  H.C.U  Valencia,  Valencia;  R.  Por-
tillo  Rivero,  H.Reina  Sofia,  Córdoba;  N.  Prieto  Mestre,  C.S.
Alamedilla,  Salamanca;  P.  Quiroga  Yañez,  C.  Saude  A  Ponte,
Ourense;  R. Reñe  Ramirez,  H.U.  de  Bellvitge,  L’Hospitalet
de Llobregat;  A.  Revuelta  Argomaniz,  H.U.  Getafe;  C.  Ríos
Gómez,  H.  de Barbastro,  Huesca;  M.C.  Riveira  Rodriguez,
H.C.U  de Salamanca,  Salamanca;  R.M.  Rodriguez  Fernan-
dez,  C.  Hospitalario  Ourense,  Ourense;  E.  Rodriguez  Moreno;
H.  Nuestra  Señora  de Valme,  Sevilla;  J.  Rodriguez  Vico,
H.G.  de Segovia,  Segovia;  A.  Rojo  Pantoja,  Amb.  Mollabao,
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Pontevedra;  A.  Rojo  Sebastian,  H.U.  Príncipe  de  Asturias,
Alcalá  de  Henares;  J.J.  Roldan  Larreta,  C.  Psicogeriatrica
Josefina  Arregui;  G.  Romero  Caballero,  Residencia  Pen-
sionistas  Inserso,  Albacete;  I. Rouco  Axpe,  H.  de  Cruces,
Barakaldo,  G.  Rubio  Esteban,  H.G.  Jerez  de  la Frontera,
Jerez  de  la  Frontera;  M.  Ruibal  Salgado,  H.  de  Zumarraga,
Zumarraga;  N. Ruiz  Lavilla,  H.  Nuestra  Señora  de  la Can-
delaria,  La  Laguna;  M.J.  Saenz  San  Juan,  H.  Virgen  de  los
Lirios,  Alcoy;  J.M.  Sanchez  Alvarez,  H.  de  Cabueñes, Gijón;
C.  Sánchez  Castellano,  H.  Ramón  y Cajal,  Madrid;  O Sanchez
del  Valle,  Instituto  de  Ciencias  de  la  Salud,  Talavera  de la
Reina;  P.  Sanchez  Ladeira,  H.  Psiquiatrico  Conxo,  Santiago
de  Compostela;  F.  Sanchez  Lopez,  C.  Sanchez  Ortiz, H.  Reina
Sofia,  Córdoba;  S.I.  Sanchez  Valiente,  C.M. Especialidades
Grande  Covian,  Zaragoza;  C.  Santafé  Mara,  H.C.U.  Valencia,
Valencia;  L.  Santolaria  Martinez,  Mutua  Adeslas  Zaragoza,
Zaragoza;  M.P.  Sanz  Cartagena,  H. de  Mataró, Barcelona,
C.L.  Sanz  de  la Garza,  H.  de  Jove,  Gijón;  M.  Seijo  Martinez,
H.  Comarcal  Do  Sanes,  Pontevedra;  C.  Sistiaga  Berasategui,
H.  Comarcal  de  Bidasoa,  Hondarribia;  J.M.  Soler  Insa,  H.G.
Sant  Joan  de  Deu,  Manresa;  G.  Soriano  Hernández,  H.  de
Navarra,  Pamplona;  J.  Súarez  Muñoz,  H.G.  de  Gran  Canaria
Dr.  Negrín,  Palmas  de  Gran  Canaria;  A.I. Tercero  Uribe,  Cor-
poració  Sanitaria  Parc  Taulí;  F. Terriza  Garcia,  H.  Santa  Maria
del  Puerto,  Cádiz;  B.  Tijero  Merino,  H  de  Cruces,  Barakaldo;
J  .Tort  Llobet,  CAP Quevedo,  Barcelona;  D.  Tortosa  Conesa,
H.U.  Virgen  Arrixaca,  El  Palmar;  R.  Trias  Sanchez,  H.  Santa
Clotilde,  Santander;  E.  Ugalde  López,  H.G .Santa  Cruz  de la
Palma,  Santa  Cruz  de  Tenerife;  F. Uriz  Otano,  H.  San  Juan
de  Dios,  Navarra;  V.  Valverde  Moyar,  C.S.  Mental  Miraflores,
Alcobendas;  O. Vega  Lopez,  Consultas  Medicas  Córdoba,  Cór-
doba;  J.M.  Vega  Perez,  H.  Ciudad  de  Jaén,  Jaén; F.  Veiga
Fernandez,  H.  de  Calde,  Calde;  R. Vela  Yebra,  Torrevieja
Salud,  Alicante;  F. Velasco  Juanes,  H.  de Cruces,  Barakaldo;
F.J.  Viguera  Romero,  H.  Virgen  de  la  Macarena,  Sevilla;
E.M.  Villar  Villar,  C.  Especialidades  Móstoles,  Móstoles;  A.
Villarejo  Galende,  H.U.  12  de  Octubre,  Madrid;  I. Villegas
Rodriguez,  H.  Ciudad  de  Jaén,  Jaén;  M.  Viñuela  Beneitez,
Amb.  El  Carmen,  Palma  de  Mallorca;  B.  Zarza  Sanz,  H. Ramón
y  Cajal,  Madrid;  M.A.  Zea  Sevilla,  H.U  La Paz,  Madrid.
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