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Abstract

Obj ect ive:  To implement  a coordinated st rategy for t he family care unit  and t he pharmacy 

division in order to enable revising t reatment  in polymedicated pat ients. To this end, we have 

developed a software tool permit t ing the pat ient ’s primary doctor to have a quick, summarised 

descript ion of  the pat ient ’s updated pharmacological t reatments, and detect  iat rogenic risks 

and/ or dosage adj ustments and pharmacotherapy advice.

Met hods:  In t his st udy,  polymedicat ed pat ient s are def ined as t hose t aking 10 or more 

medicat ions during at  least  one month.

Development  phases:

Designing a guide form to assist  the family doctor in reviewing t reatments.

Developing a drug t reatment  report  (DTR) as a complementary document  to assist  the doctor in 

reviewing t reatments.

Int roducing a coordinated communicat ion system between the family doctor and the pharmacist . 

Reviewing work inst ruct ions and dist ribut ing them to staff members involved.

Result s: The target population of the study consists of 1897 polymedicated patients.
We issued 1897 reports, containing the following: 8530 recommendations (10% alerts from 
regulatory authorities, 31% recommendations regarding high-risk drugs in elderly patients, 7% 
gave information about new treatments and 52% recommendations on proper drug use); 399 had 
high clinically relevant  drug interact ions; and 5036 dose adj ustment  recommendat ions. These 

pharmacotherapy reports allow treatment to be revised for nearly 100% of the selected 
populat ion.

Concl usi on:  The development  and implement at ion of  sof t ware t ool s f or  moni t or ing 

polymedicated pat ients enables us to create DTRs that  facil it ate rout ine medical reviews of 

pharmacological t reatment  in a fairly wide range of pat ients.

© 2009 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Introduction

The mult it ude of  concomitant  diseases in pat ients over 65 
years of age produces a polypharmacy that  is very dif f icult  
to manage and is suscept ible to numerous medicat ion errors 
and medi cat i on-rel at ed probl ems,  causing hospi t al 
readmissions to increase.1

The risk of suffering an adverse react ion to medicat ion is 
around 5%, a rate that rises to almost 100% when a patient 
takes 10 or more drugs.2

According to Plenary Agreement No. 714 of 25 March 2009, 
Act  No.  85 of  t he Inter-Territ orial Council  of  t he Nat ional 
Health System, related to rat ional drug use, those individuals 
with chronic diseases who are taking more than 6 drugs on a 
cont inuous basis f or  6 or more mont hs are considered 
polymedicated.

In order to ensure quality care for polymedicated pat ients 
over 65 years of age, their t reatment  must  be reviewed at  
least  once a year,  as recommended in t he ACOVE3 proj ect  
t hat  est abl ishes a set  of  minimum st andards for qual i t y 
care.

Doctors need to be able to quickly see a summary of their 
pat ients’  current  drug t reatment ,  iat rogenic risks,  and/ or 
dose adj ustments and drug t reatment  recommendat ions. 
The development  of  a st rategy to address this need came 
about  in response t o t he ACOVE qual i t y drug t reat ment  
criteria in elderly pat ients. 

This publ icat ion describes t he sof tware t ool and,  more 
important ly, the design of a communicat ion system between 

t he family care unit  and t he pharmacy depart ment  t hat  
effect ively adj usts drug t reatments to the clinical condit ions 
of polymedicated elderly pat ients.

Method

The proj ect  was developed in a heal t h care area wit h a 
population of 106 756 inhabitants, of which 18% were over 
65 years of age. The health care area had a total of 70 family 
doctors who provided care for four basic widely dispersed 
health dist ricts.

The proj ect  was started in the last  quarter of 2008 using 
the design from the reference documents: Review Form and 
Drug Treat ment  Repor t  (DTR).  In January 2009 t he 
communicat i on syst em bet ween f ami l y doct ors and  
the pharmacy department  was started. Area family doctors 
are current ly (May 2009) in t he process of  reviewing t he 
t reat ment  of  t heir polymedicat ed pat ient s,  and we are 
reaching nearly 100% of the initial population.

In order to make the sample size of the target  populat ion 
accept able,  for t his proj ect  we def ined ‘ polymedicat ed 
pat ient ’  as any pat ient  older than 65 years of age and who 
was t aking 10 or more drugs over a period of  a mont h or 
more.

The f irst  phase of  t he proj ect  was t o design a form for 
reviewing t reatment . The obj ect ive of this document  was to 
serve as a guide for family doctors for rat ionally reviewing 
drug t reatment .

Seguimiento del paciente anciano polimedicado en un área de salud

Resumen

Obj et ivo: Implantar una est rategia coordinada ent re la unidad de atención familiar y el servicio 

de farmacia que posibilite la revisión del t ratamiento en pacientes polimedicados. Para ello se 

ha desarrollado una herramienta informát ica que permite al médico responsable del paciente 

visualizar de forma rápida y resumida la descripción del t ratamiento farmacológico actualizado, 

así como la detección de riesgos de iat rogenias y/ o aj uste de dosis y consej o farmacoterapéut i-

co.

Mét odos:  Para el estudio se ha considerado paciente polimedicado aquel que toma 10 o más 

medicamentos durante, al menos, un mes.

Fases de desarrollo:

Diseño de un formulario guía para revisión de t ratamientos por el médico de familia.

Desarrollo de un informe farmacoterapéut ico (IFT) como documento de apoyo al médico para la 

revisión del t ratamiento.

Puesta en marcha del circuito coordinado médico de familia-farmacéut ico: redacción de ins-

t rucciones de t rabaj o y difusión ent re los profesionales implicados.

Result ados: La población diana del estudio corresponde a 1.897 pacientes polimedicados.
Se han emitido 1.897 informes, en los que se recogen: 8.530 recomendaciones (10% alertas de 
agencias reguladoras, 31% recomendaciones sobre medicación de alto riesgo en paciente ancia-

no, 7% información sobre novedades terapéuticas y 52% recomendaciones sobre uso adecuado 
del medicamento);  399 interacciones de alta relevancia clínica y 5.036 recomendaciones de 

aj uste posológico. Estos informes farmacoterapéut icos están permit iendo la revisión del t rata-

miento de prácticamente el 100% de la población seleccionada.
Conclusión:  El desarrollo e implantación de herramientas informát icas en el seguimiento de 

pacientes polimedicados permite la elaboración de IFT que facilitan la revisión médica rut inaria 

del t ratamiento farmacológico en un censo de pacientes relat ivamente amplio.

© 2009 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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The Hamdy4 quest ionnaire was used as a reference for 
creat ing this form, and it  includes pat ient  characterist ics, 
risk factors for adverse effects, appropriate medicat ion use 
and type of intervent ion.

Af t er t he form was approved by t he area’s pharmacy 
commit t ee i t  was made avai lable f or download on t he 
int ranet .

We then proceeded to create a DTR (Figure) to serve as a 
support  document  for family doctors during the t reatment  
review procedure.

This report  was designed using the ACCESS version 2003 
software applicat ion and included the following sect ions:

1.  Pat i ent  i dent i f i cat i on dat a obt ai ned t hrough t he 
MicroSt rat egy prescr ipt ion bi l l i ng programme,  t he 
corporat e appl icat ion used by t he Servicio Andaluz de 
Salud (Andalusian Heal t h Depart ment ,  [SAS] ) merged 
wi t h t he unique dat abase of  Andalusia,  f rom which 
names,  ages and doct or  i dent i f i cat i on dat a were 
ext racted.

2.  Drug t reatment :  contains t he medicat ions collected by 
t he pharmacy’s pat ient  during t he past  month t hrough 
the MicroSt rategy SAS prescript ion database programme. 
Act ive ingredient ,  dosage,  administ rat ion rout e and 
therapeut ic group are given for medicat ions.

3.  Cl i ni cal l y r el evant  dr ug i nt er act i ons.  The Per al 
Aguirregoi t ia J et  al 5 publ icat ion served as t he main 
source of informat ion on the drugs involved, the degree 
of  cl inical  relevance of  drug int eract ions according t o 

Hansten,6 Micromedex, 7 Lexi-Comp8 and observat ions on 
the management  of interact ions.

4.  Recommendat ions on dosage adj ustment  in kidney failure 
obtained from the Drug Therapy Guidelines of the Alicante 
General University Hospital Pharmacy Department ,9 from 
the Spanish General Council of Pharmaceut ical Colleges10 
and from the David McAuley database.11

5.  Standard Drug Therapy Recommendat ions.
5.1.  Select ion of  potent ially inappropriate drugs for the 

elderly.  We used the Beers crit eria12 as a reference 
and included t hree addit ional groups:  insul in,  oral 
ant icoagulant s and digi t al ic drugs as t hey cause 
adverse event s t hat  lead t o a high incidence of 
emergency department  visits.13

5.2.  Quality indicators of appropriate use of medicat ions. 
We used three sources of informat ion:
A.  Recommendat ions for follow-up and monitoring of 

t r eat ment s wi t h ant i coagul ant s,  di uret i cs, 
ant i chol i ner gi cs,  or al  ant i -di abet i c dr ugs, 
barbit urat es,  opioid analgesics and angiot ensin 
enzyme convert er inhibi t ors,  and angiot ensin 
receptor antagonists.

B.  Recommendat ions relat ed t o t he medicat ion 
select ion obj ect ives contained in the programme 
cont ract  and t he SAS cl i ni cal  management  
agr eement .  These r ecommendat i ons wer e 
devel oped by t he exper t  group on rat i onal 
medicat ion use f rom the Pharmacy and Benef it s 
Sect ion.

Figure 1 Drug t reatment  report .
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C.  Warning about  t he risk of  ant icholinergic ef fects 
wi t h cert ain drugs using t he Rudolph JL et  al 
ant icholinergic risk scale.14

5.3.  Informat ion on drugs classif ied by t he Andalusian 
cent re for drug informat ion15 such as new t reatments 
not  r ecommended f or  use ( NTNR)  and new 
combinat ions not  recommended for use (NCNR).

5.4.  Inf ormat i on on warnings i ssued by regul at ory 
agencies. These include those issued by the Spanish 
agency for medicat ions and healt h product s, 16 t he 
Food and Drug Administ rat ion (FDA)17 and the Drug 
Safety Update.18

6. Bibliography.
7.  Comments. Open text that includes observations on non-

standardised t reatment .
8. Pharmacist ’s signature.

Last ly, the study inst ruct ions were edited and dist ributed 
among medical and pharmaceut ical professionals with the 
backing of the hospital and primary care directors involved. 
In t his way t he communicat ion syst em bet ween fami ly 
doctors and pharmacy departments was put  into act ion.

The fami ly doct or received a l ist  f rom t he pharmacy 
department  with a list  of all of their polymedicated pat ients 
and an personalised DTR for each pat ient .

The review form and the DTR are used as guidelines for 
t reatment  review.

The procedure was completed with the regist rat ion of the 
pat ient ’s elect ronic medical  hist ory,  creat ing a cl inical 
health episode, including all intervent ions that  result  f rom 
the t reatment  review.

Results

The prevalence of  polymedicat ed pat ient s in our area 
amounts to 10% of the over 65s population; 19% take more 
than 8 drugs and 34% take more than 6.

The target  populat ion ranges in age from 65 to 101 years, 
of which 30% are between 75 and 79 years and 60% are 
women.

We have report ed dat a f rom t he f i rst  8 mont hs af t er 
int roducing the st rategy (October 2008 to May 2009).

The pharmacy department issued 1897 DTR in which 399 
had high clinically relevant  drug interact ions, 5036 dosage 
adj ustment  recommendat ions for kidney failure and 8530 
drug therapy recommendations. Of the latter, 52% of 
recommendat ions were related t o t he appropriate use of 
medication, 31% provided information on high-risk 
medications, 10% covered regulatory agency alerts and 7% 
gave informat ion about  new drugs.

Table shows t he main drug t reat ment  or medicat ions 
involved in the previous recommendat ions.

Discussion

Phar maceut i cal  i n t er vent i on can adopt  var i ous 
pharmaceut ical st rategies for assessing drug t reatment  in 
pol ymedicat ed pat ient s. 19 One of  t he most  ef f ect i ve 
st rategies involves the pharmacist  reviewing the pat ient ’s 
t reatment  plan,  f i l l ing out  a DTR and then contact ing the 
doctor in charge. 20 Report s must  be prepared quickly and 
communicat ion st reamlined wit h t he family doct or,  as it  
ensures that  pat ient  drug data and informat ion ref lected in 
the DTR, is as up-to-date as possible.  This method is even 
more effect ive when the intervent ion is carried out  on the 
current  prescript ion and not  ret rospect ively.21

There are few publicat ions on this type of pharmaceut ical 
int ervent ion on large populat ions.  Hanlon22 appl ied t his 
int ervent ion t o 208 pat ient s (DTR,  recommendat ions for 
the doctor,  interview and pat ient  informat ion programme). 
In similar st udies,  t he number of  pat ient s does not  dif fer 
much with respect  to the previous sample and in all cases 
t he t herapeut i c plan was reviewed by a pharmacist , 
int erviews were conducted wit h t he actual pat ient s,  DTR 

Table Drug t reatment  recommendat ions

Drug Interactions High risk Regulatory 

  medication agency warnings

 No. % No. % No. %

Acetylsalicylic acid+propionic acid derivat ives 126 31.58

Macrolides+HMG CoA reductase inhibitors 88 22.06

HMG CoA reductase inhibitors+phenylalkylamines derivat ives 44 11.03

HMG CoA reductase inhibitors+ibrates 22 5.51
Theophylline+luoroquinolones 22 5.51
Acetylsalicylic acid   963 36.42

Lorazepam   244 9.23

Acenocoumarol   222 8.40

Zolpidem   198 7.49
Dipotassium clorazepate   190 7.19
Biolavonoids     196 22.98
Amoxicill in/ clavulanic acid     158 18.52

Antipsychotics     152 17.82
Alpha-adrenergic blockers     137 16.06
Moxiloxacin     95 11.14
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were f il led out  and agreement  reached with the doctors in 
charge. 23,24

In 2005, Zarowitz et  al25 published their intervent ion with 
6693 pat ients where pharmacists reviewed the therapeut ic 
plan and presented a range of  learning act ivit ies for both 
t he pat ient  and prescribing doct or,  wit h t ruly surprising 
results in the init ial phase of the study.

We woul d al so l i ke t o point  out  an observat i onal 
descript ive study carried out  in our area using a telephone 
survey on 73 patients to detect possible errors in medication 
and to determine t reatment  adherence.26

At  the inst itut ional level,  we note the init iat ives carried 
out  by t he Andalusian heal t h service,  whose cl ini cal 
management  cont ract  wi t h pr imary care for 2008 aims 
towards reviewing the medicat ion of individuals older than 
65 years who use 10 or  more drugs.  The rol e of  t he 
pharmacist  in this case consists of obtaining lists of pat ients 
who meet  these requirements and sending the l ist s to the 
various unit s.  The family care unit s (medical and nursing 
st af f )  of  t hese depar t ment s wi l l  t hen r evi ew t he 
t reatment .

A f inal  example i s t he ini t iat i ve car r ied out  in t he 
Community of Madrid, which even gives legal status to the 
review of t reatments for polymedicated pat ients,  as cited 
in Art icle 3 of Decree 6/ 2006 legislated in Madrid.27 Similar 
init iat ives can be found in other communit ies.28

We conclude t hat  t hi s t ype of  st rat egy,  where t he 
pharmaci st  assessi ng pol ymedi cat ed pat i ent s’  drug 
t reatment  plans,  regardless of  t he level of  care t hey are 
receiving, is crucial.  As we have seen, if  t he assessment  is 
followed by f il l ing out  a DTR, the intervent ion results even 
more ef f ect ive.  However,  in most  cases t he pharmacy 
depart ment s’  st ruct ure is incapable of  support ing t his 
workload.  It  is t herefore essent ial t hat  sof tware t ools be 
developed such as those proposed in this study in order to 
encompass t he ent i r e  t ar get  popul at i on of  t he 
intervent ion.

In 2008,  Yourman et  al 29 reviewed t he impact  of  using 
elect ronic prescr ipt ion syst ems on t he qual i t y of  drug 
therapy plans in elderly pat ients.  The aspect  that  interests 
us in this sect ion is that  the pat ient  sample evaluated with 
t his st rat egy increases signif icant ly.  Some aut hors focus 
their at t ent ion on the use of  certain drug groups that  are 
of  par t i cular  r i sk f or  t he elder l y,  such as hypnot i cs/
sedat ives, on samples sizes of  more than 12 000 pat ients. 30 
Along t he same l ines,  elect ronic assist ance has been 
designed f or  prescr ibing psychot ropic medicat ion in 
Brigham Hospit al 31 t o reduce t he risks of  fal ls and avoid 
over-sedat ion and cognit ive damage in elderly pat ient s. 
The sample size was 3718 patients and 7456 medical 
prescript ions.

Another item worth not ing is the cont roversy surrounding 
t he t ransfer of  l ist s of  medicat ions t hat  are pot ent ial ly 
inappropriate for use in elderly pat ients from one count ry to 
another. As such, within the Beers criteria almost  half of the 
drugs are not  marketed or in use wit hin Europe.  We must  
therefore supplement  these criteria with literature sources 
t hat  ref lect  our social  cont ext .  We are not  aware of  any 
init iat ive at  European level and which is therefore adapted 
to our environment . This point  is central for the development  
of databases with explicit  criteria, which would then allow 
us to make DTR automated.

The form designed for t he doct or t o review and assess 
t reatment  is based on the form proposed by Hamdy et  al. It  
is simpler t han ot hers t hat  are more complet e but  more 
dif f icult  to f il l out , such as the Medicat ion Appropriateness 
Index (MAI).32

In our l it erature review we did not  f ind any publicat ions 
that  describe in detail  t he databases used (when used) or 
the scient if ic technical sources employed. Nor did we f ind a 
detailed descript ion of a DTR obtained from the previously 
ment i oned dat abases.  Thi s st udy ai ms t o pr ovi de 
professionals wi t h a sof t ware t ool  t hat  al lows t hem t o 
cont r i but e t hei r  knowledge t o t he mul t i di scipl i nary 
assessment  of  t he pol ymedi cat ed pat i ent  i n t hose 
environments where t here are no elect ronic prescript ion 
systems.

In t he second phase we must  det ermine t he impact  of 
pharmaceut ical intervent ion on medical prescript ions and 
on the actual pat ient .

In conclusion,  t he review of  t he t herapeut ic plan for 
polymedicated pat ient s const it ut es an ef fect ive st rategy 
since chronic diseases and complex t reatments are the norm 
for t his t ype of  pat ient .  It s ef fect iveness increases if  t he 
intervent ion is carried out  on the ent ire target  populat ion. 
To this end, we must  develop technical assistance methods 
for prescript ions in community care similar to those used in 
hospital care.
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