
Farmacia
HOSPITALARIA

www.elsevier.es/ farmhosp

Farmacia
HOSPITALARIA

Volumen 33. Número 3. Mayo-Junio 2009

•
•

ÓRGANO OFICIAL DE EXPRESIÓN CIENTÍFICA DE LA SOCIEDAD ESPAÑOLA DE FARMACIA HOSPITALARIA

Editoriales
121 Reflexiones sobre el proyecto de real decreto para la disponibilidad 

de medicamentos en situaciones especiales
L. Girona Brumós y J.C. Juárez Giménez

123 Dabigatran y rivaroxaban, nuevos anticoagulantes orales 
para el tratamiento de la enfermedad tromboembólica venosa
J.P. Ordovás Baines

Revisión
125 Farmacocinética y farmacodinamia de los nuevos anticoagulantes orales

J.P. Ordovás Baines, E. Climent Grana, A. Jover Botella e I. Valero García

Originales
134 Calidad estructural de las bases de datos de interacciones

A. Rodríguez-Terol, M.O. Caraballo, D. Palma, B. Santos-Ramos, 
T. Molina, T. Desongles y A. Aguilar

147 Evaluación de un programa de intervención farmacéutica en pacientes 
con medicamentos de riesgo renal
L. Álvarez Arroyo, E. Climent Grana, N. Bosacoma Ros, S. Roca Meroño, 
M. Perdiguero Gil, J.P. Ordovás Baines y J. Sánchez Payá

155 Correlación, en pacientes infectados por el VIH-1 y previamente tratados, 
entre la reacción de hipersensibilidad a abacavir y el alelo HLA-B*5701
N. Pérez Prior, A. Rocher Milla, E. Soler Company, J. Flores Cid y B. Sarria Chust

161 Consumo de analgésicos de formulación oral y adecuación 
de las formas galénicas en pacientes mayores: estudio de base poblacional
A. Sicras-Mainar, S. de Cambra-Florensa y R. Navarro-Artieda

Cartas al Director
172 Toxicidad aguda de altas dosis de metotrexato en el tratamiento 

de la leucemia linfoblástica aguda en niños: a propósito de un caso
L. Periáñez-Párraga, O. Pérez-Rodríguez, F. do Pazo-Oubiña y M. Crespí-Monjo

173 Cuadro confusional y alucinaciones por interacción entre rasagilina y escitalopram
A.C. Bandrés Liso y C. Toyas Miazza

175 Evaluación de los resultados de una base de datos con intervenciones farmacéuticas
D. Sabater-Hernández, M. Beidas-Soler, M.I. Baena, P. Amariles, L. Sáez-Benito, 
F. Martínez-Martínez y M.J. Faus

177 Leucoencefalopatía posterior reversible inducida por tacrolimus en un paciente 

con trasplante renal
M.J. Izquierdo Pajuelo, J.D. Jiménez Delgado, J.F. Rangel Mayoral y F.J. Liso Rubio

www.elsevier.es/farmhosp

1130-6343/ $ - see front  mat ter © 2008 SEFH. Published by Elsevier España, S.L. All rights reserved.

Farm Hosp. 2009;33(3):134-46

Abstract

Obj ect i ve:  To ident i f y drug int eract ion dat abases (DID) and assess t he qual i t y of  t hei r 

st ructures.

Met hod: A search was made of  the l it erature for DID and a series of  exclusion and st ructural 

quality criteria were deined (at least 4 quality criteria: classiication according to severity, 
classiication according to level of evidence, bibliographical reference data, description of 
clinical management , and 11 criteria used for weight ing). The level of compliance of every DID 

with the criteria deined was analysed, together with the level of compliance of each criteria in 
each DID.

Result s: A total of 54 DID were identiied, 30 of which complied with exclusion criteria and 15 of 
which did not meet the minimum criteria. The rest of the criteria were evaluated in 9 DID: Bot-
plus and Medinteract  (100%), SEFH Guide, Lexi-interact  and Medscape (89%), Hansten (83%), 

Micromedex and Stockley (78%), Drug Interact ions Facts (68%). Ninety-two percent  of the DID 

describe t he mechanism of  act ion,  87% classi f y t he informat ion according t o t he act ive 

ingredient, 75% do not state they have any conlict of interest, classify according to level of 
severity, have electronic format, and are easy to search. A total of 67% are speciic DID, 62% are 
classif ied according t o level of  evidence,  cont ain bibl iographical references,  and describe 

clinical management .

Conclusions: A third of the DID comply with the minimum criteria. Differences were observed in 

the level and compliance criteria among Spanish and foreign DID. Some of the main DID used as 

references in the bibliography have signiicant structural defects: no web presentation, no 
mult i-check funct ion and others.

© 2008 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Calidad estructural de las bases de datos de interacciones

Resumen

Obj et ivo: Identiicar bases de datos de interacciones medicamentosas (BDIM) y valorar su cali-
dad est ructural.

Método: Se realizó una búsqueda bibliográica de BDIM y una deinición de criterios de exclusión 
y calidad estructural (4 criterios de calidad mínima: estratiicación según grado de gravedad, 
clasiicación según nivel de evidencia, referencia bibliográica de datos, descripción del manejo 
clínico, y 11 criterios que aportaban peso ponderal).  Se analizó el grado de cumplimiento en 

cada BDIM de los criterios deinidos y el grado de cumplimiento de cada criterio en todas las 
BDIM.
Resul t ados: Se identiicaron 54 BDIM de las que 30 cumplían criterios de exclusión y 15 no re-

unían criterios mínimos. Se valoró el resto de los criterios en 9 BSM: Bot-plus y Medinteract 
(100%), Guía de la SEFH, Lexi-interact  y Medscape (89%), Hansten (83%), Micromedex y Stockley 

(78%), Drug Interactions Facts (68%). El 92% de las BDIM describen mecanismo de acción, el 87% 
estructura la información por principio activo, el 75% no declara tener conlicto de intereses, 
estratiica según grado de gravedad, tiene soporte informático y la búsqueda es ágil. El 67% son 
BDIM especíicas, el 62% clasiica según nivel de evidencia, contiene referencias bibliográicas y 
describe el manej o clínico.

Conclusiones: Un tercio de las BDIM cumplen criterios mínimos. Se encontraron diferencias en el 
grado y el criterio de cumplimiento entre las BDIM españolas y las de otros países. Algunas de las 
principales BDIM utilizadas como referentes en la bibliografía presentan importantes deicien-

cias estructurales: la falta de presentación web y de función multi-check y otras.

© 2008 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.

Introduction

Interact ions between medicat ions administered to a pat ient  
cont ribut e t o concomit ant  morbi-mort al i t y and,  in many 
cases, could be preventable.  A study carried out  in Denmark 
upon 26 337 pat ients with at  least  2 prescribed medicat ions 
det ect ed 21 293 di f f erent  combinat ions,  of  which 4.4% 
carried a risk of producing a severe interact ion. In this same 
st udy,  1.2% of  hospit al isat ions were relat ed t o medicinal 
interact ions.1

In Spain,  t he APEAS st udy2 found t hat  47.8% of  adverse 
events detected in the primary health care f ield were due 
t o medicat ions,  of  which 3.5% were a consequence of 
medicinal interact ion. Another published study reveals that  
9.9% of  t he populat ion over 65 years of  age is at  r isk of 
clinically signif icant  interact ions. The study notes that  there 
is an exponent ial  growth in t he risk of  int eract ions being 
pr oduced wi t h a hi gher  number  of  medi cat i ons. 4, 6 
Polymedicat ion could therefore present  a risk of interact ion. 
In Aust ralia 14% of the general populat ion uses more than 4 
medicat ions, and in the populat ion over 75 years of age this 
f igure increases to 40%. Data from the UK indicates that  30% 
of the populat ion over 75 years takes more than 4 medicines. 
In Spain, a study carried out  in a rural area with basic health 
care indicated that  11.37% of the populat ion was over 65, 
with an ageing populat ion of 65% and an average prescript ion 
rate of 4 medicat ions, and a greater number of prescribed 
medicines tallying with increased age.7

However, management  of medicinal interact ions in clinical 
consultat ion is not  easy. The int roduct ion of new technologies 
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i n pr imary heal t h care and hospi t al s has brought  a 
development  in the form of  computerised cl inical history, 
which has opened up the possibility of incorporat ing decision 
support  systems (DSS) wit h regard t o int eract ions,  which 
alert  the user at  the moment  of prescribing medicines and 
repor t  on possibl e courses of  act i on.  However,  t he 
int roduct ion of  t hese syst ems is not  yet  widespread. 
According to an invest igat ion carried out  in Spain in 2007, 
computer-assisted prescript ion is in place in only 22.4% of 
hospi t als. 8 In pr imary heal t h care,  t he development  of 
elect ronic prescript ion has not  apparent ly been accompanied 
( t hus f ar )  by t ool s f or  t he cl i ni cal  management  of 
interact ions.  However,  many have incorporated complete 
databases in consult at ion format ,  in order t hat  t he cl inic 
may ut ilise them at  their discret ion and in specif ic cases.

In the absence of a DSS, any clinic that  wishes to carry out  
a syst emat ic f ol low-up of  medicinal  int eract ions must  
manage by itself  the data sources and their assigned clinical 
relevance, ie, the inf luence which the data will have upon 
any modif icat ion of  t he t herapeut ic plan.  And i t  is here 
where t he range in databases and sources of  informat ion 
regarding int eract ion is such t hat  i t  usual l y becomes 
impossible t o manage physical ly.  Furthermore,  in a study 
carr ied out  on j ust  5 dat abases, 9 i t  was found t hat  t he 
qualit y was very unevenly spread and the concordance was 
scarce,  making i t  di f f i cul t  t o pi npoint  real  cl i ni cal 
importance in each of the interact ions.10 

The object ive of this study is to assess the structural quality 
of various drug interact ion databases (DID) in order to be able 
to subsequent ly create a decision support  system.
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Method

Search for databases

In order  t o ident i f y exist ing int eract ion dat abases,  a 
bibliographic search and explorat ion of  grey l it erature was 
carried out .  The bibl iographic search was performed on 
MEDLINE using the fol lowing key words: “drug,” 
“database*,” and “interaction*.” Subsequently, all the 
bibl iographic cit at ions found in t he works obt ained were 
reviewed.  The search of  grey l i t erat ure was carried out  
using general  informat ion Int ernet  search engines,  using 
the following search terms: “drug,” “database*,” and 
“interaction.” 

Databases detailing interact ions with no clinical pract ice, 
interact ions with food, medicinal plants, or other products, 
results in languages other than English, French, or Spanish, 
result s contained in systems covering very small localised 
areas,  resul t s cont aining informat ion regarding only one 
group of  medicat ions,  int eract ions concerning new drugs 
st ill in development  or drugs which are not  readily available 
for purchase or prescript ion, and medicines designed for the 
PDA since they compile their informat ion from more general 
DIDs. 

For t he databases included in the study which were not  
f reely avai lable,  an access l icence was obt ained or t he 
relevant  book or CD was purchased, as appropriate.

Deinition and weighting of evaluation criteria

Given that  it  was not  possible to locate suitable references, 
t he researchers t hemselves est abl ished t he evaluat ion 
criteria. The criteria used were diverse:

—   Descriptive criteria: date of first edition, price, language, 
and number of  int eract ions described.  These fact ors 
were not  used for quality evaluat ion

—   Cr i t er ia used f or evaluat ion (Table 1).  Two t ypes of 
criteria were used in turn: a) minimum qualit y criteria, 
ie,  any database which does not  meet  t hese crit eria is 
discarded for later evaluat ion (4 criteria), and b) criteria 
which add weight ing to the evaluat ion (12 criteria). The 
lat t er,  in t urn,  were divided into 2 groups according to 
the relative importance assigned by the research group: 
7 cri t eria wit h a weight ing of  10.76% (which in t ot al 
counted as 75% of  t he evaluat ion) and 4 crit eria with a 
wei ght i ng of  6. 25% (maki ng up 25% of  t he t ot al 
evaluat ion)

Each cr i t er ion was assigned a score,  as det ai l ed in 
Table 1.  Only those DIDs which met  the minimum crit eria 
were selected for the subsequent  phase of the study, which 
consisted of assessing whether the remaining criteria were 
met ,  and assi gni ng a score t o t he general  l evel  of 
fulf ilment .

Two types of analysis were performed: a) for each DID the 
degree of  compliance wit h t he st ructural qual it y crit eria 
was determined, and b) for each st ructural quality criterion 
the degree of  compliance in dif ferent  databases. This last  
analysis was carried out  on all the selected DIDs and for the 
result ing division st rata according to language or compliance 
with the minimum criteria.

Results

A total of 54 databases were ident if ied, 37 from citat ions in 
art icles found on MEDLINE and 18 f rom informal searches. 
Twent y-f our of  t hese dat abases f ul f i l l ed t he inclusion 
criteria. Those databases which were excluded are detailed 
in Appendix 1,42-82 no Spanish DID was excluded. 

Of  t he selected DIDs,  6 were edit ed in Spain,  14 in t he 
Unit ed States,  3 in t he Unit ed Kingdom, and 1 in France. 
Among t he Spanish dat abases,  1 was recovered f rom 
MEDLINE and the remaining 5 from grey literature.

Nine DIDs met  t he minimum qual i t y cri t eria (Table 2), 
whereas 15 did not  and,  t herefore,  t he remaining qualit y 
crit eria were not  applied to these. Table 328-41 summarises 
the characterist ics of  t hese unevaluated DIDs.  Among the 
databases which did not  fulf il  t he minimum criteria,  3 did 
not  meet  any of  the 4 criteria,  2 failed to meet  3 criteria,  
5 did not  meet  2 cr i t er ia,  and 5 f ai l ed t o meet  j ust   
1 criterion.

With regard to st ructural qualit y, the values obtained for 
t he dif ferent  DIDs which exceeded t he minimum crit eria 
were: Bot-plus11 and Medinteract 12 (100%), Guía de la SEFH,13 
Lexi -int eract 14 and Medscape15 (89%),  Hanst en16 (83%), 
Micromedex17 and St ockley18 (78%),  and Drug Int eract ion 
Facts19 (67%).

Table 4 summarises the degree of  compliance with each 
criteria for all of the analysed DIDs. The st rat if icat ion of the 
degree of  severit y is t he most  common crit erion overal l .  
The Spanish DIDs have more of  a t endency t o include a 
descr ipt ion of  severi t y,  bibl iographical  reference,  and 
descript ion of  cl inical management ,  whereas t he DIDs of 
other count ries more frequent ly include classif icat ion of the 
level of evidence.

Discussion

A l arge number  of  dat abases concerni ng medi ci nal 
int eract ions exist  int ernat ional l y.  More t han hal f  are 
inaccessible or of  no cl inical int erest .  Of  t he 24 selected 
dat abases,  only 17 were in Engl ish and,  t herefore,  t he 
select ion can be considered as global  in charact er.  The 
discovery of  such a high number of  databases concerning 
medicinal interact ions apparent ly makes clear that , f irst ly, 
t his i s a high-int erest  area of  pharmacot herapy and, 
secondly,  t here appears t o be no def ined int ernat ional 
standard.20

Six databases were available in Spanish, of  which 3 met  
the minimum qualit y requirements. Although not  global in 
character, these can be considered a reference for the vast  
Lat in American territories. Given that  the maj ority of these 
were recovered f rom t he grey l i t erat ure,  i t  is logical  t o 
assume t hat  t here should be a simi lar pat t ern in ot her 
languages; in other words, there are databases in any given 
language which are not  referred to in scient if ic art icles and, 
t heref ore,  t hey are di f f i cul t  f or  researchers of  ot her 
languages to f ind.21

Along with the issue of  language, t he quest ion of  which 
drugs are included is also pert inent ,  not  j ust  due to t heir 
quant ity but  also their relevance. In other words, those DIDs 
which include all  medicat ions f rom a specif ic market  (eg, 
Bot-Plus or Medinteract, which include all medicines 
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registered in Spain),  can be of  more use in that  part icular 
market  compared wit h ot her dat abases which may have 
more medi ci nes l i st ed yet  excl ude some whi ch are 
commercialised in that  count ry.

It  is surprising that  only 9 of the 24 DIDs selected complied 
wit h t he required minimum qualit y crit eria.  Among those 
which did not  comply are some of those DIDs most  used as a 
ref erence f or  works i n t he f i el d of  drug int eract i on 
detect ion,  both in primary healt h care environments and 
hospi t al s.  The Spanish dat abases (bot h included and 
excluded) fulf il more of the minimum criteria than others; 
t heir weakest  point  is classif icat ion according t o level of 
evidence. The non-Spanish databases place more emphasis 
on the st rat if icat ion of degree of severity.

Among the 9 DIDs which met  t he minimum crit eria,  t he 
heterogeneity in the classif icat ion format  of  these criteria 
should be highlighted.

Severi t y is classif ied int o 2,  3,  and even 4 levels,  and 
neit her t he descript ion or t he underlying concept  t al ly in 
vi r t ual ly any of  t he dat abases.  This present s a ser ious 
problem for t he st andardisat ion of  t his import ant  issue. 
Part icularly noteworthy is t he fact  t hat  some DIDs do not  
st rat i fy t he degree of  severit y (Medical  Let t er,  t he most  
signif icant  due to its widespread disseminat ion).

The same thing occurs with the classif icat ion of  level of 
evidence.  In some DIDs reference is made t o t he t ype of 
art icle supported, whereas in others a classif icat ion is made 
by t he aut hors,  in general  not  referring t o t he levels of 

Table 1 Quality criteria used in the study. Deinition, weighting, and allocation of points for each criterion

    Criterion     Deinition   Weight ing      Score

Minimum criteria

 Stratiication of degree Degree of severity deined? Minimum criteria Not scoreable 

  of severity

 Classiication according Is there an evaluation Minimum criteria Not scoreable 

  to level of evidence  of level of evidence?
 Bibliographical reference Bibliographical references Minimum criteria Not scoreable 

  citation complete?
 Description of clinical Therapeutic approach proposed? Minimum criteria Not scoreable  
  management

Criteria weighted at  75%   

 Authors Who maintains the DID? 10.72% 1: academy, public  
    administration, scientiic  
    society; 0: others
 Declaration of no conlict Is the declaration made? 10.72% 1: yes/0: no 

  of interest

 Last update In which year was the most recent 10.72% 1: 2005-2006; 0: earlier 
  update performed?
 Periodicity of updates With what periodicity have the last 10.72% 1: yes; 0: no 

  2 updates been carried out?
 DID speciicity Is the DID speciic to interactions,  10.72% 1: yes; 0: no 

  or is it  part  of a more general  

  database?
 Multicheck structure Is it possible to compare more than 10.72% 1: yes; 0: no 

  two active principles at once?
 Deinition of action mechanism Is the action mechanism of 10.72% 1: yes; 0: no 

  the interaction described?

Criteria weighted at  25%   

 DID structure Is the search carried out using TG or AP,  6.25% 1: if TG or SP; 0: trade name 

  as opposed to trade name?
 Speciicity of the interaction Is the speciic interaction of the 6.25% 1: computer; 0: print 
  AP deined, as opposed to  
  the interactions of TGs?
 DID support What type of support does the DID use?  6.25% 1: computer; 0: print 
  (CD, online, book, etc)

 Search speed Are the results displayed quickly?  6.25% 1: yes; 0: no 

  (subj ect ive criteria by  

  the evaluator)

AP indicates act ive principle; DID, drug interact ion database; TG, therapeut ic group.
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Table 2 General results for comparison of DIDs which met  the minimum criteria and scores  

for the subsequent  comparison criteria

 Bot-Plus,  
evaluat ion

Medinteract .net ,  

evaluat ion

Lasefh Guide,  

evaluat ion

Lexi-interact ,  

evaluat ion

  

Stratiication of degree  
 of severity

Yes Yes Yes Yes

Interaction classiication  
 according to level  

 of evidence

Yes Yes Yes Yes

Bibliographical reference  
 to data origins

Yes Yes Yes Yes

Descript ion of clinical  

 management/ recommended act ion  

 when faced with an interact ion

Yes Yes Yes Yes

Authors General council  

 of oficial  
 colleges of  

 pharmaceut icals

1 University  

 of Barcelona
1 Spanish Society of  

 Hospital Pharmacy

1 Lexi-comp,  

 sector professionals  

 and experts

0

Declaration of conlict  
 of interests

No 1 No 1 Sí 0 No 1

Date of irst  
 edit ion

2000 Completed in 2006

Last  update 2006 1 Cont inuous  

 update

1 2005 1 Immediate 

 updates

1

Periodicity  

 of updates

3 months 1 Cont inuous  

 update

1 1 year 1 Immediate 

 updates

1

Database speciic 

 to interact ions

Yes 1 Yes 1 Yes 1 Yes 1

Mult icheck Yes 1 Yes 1 Yes 1 Yes 1

Mechanism/ effect /  

 descript ion

Yes 1 Yes 1 Yes 1 Yes, summary 1

Database st ructure  

 (therapeut ic groups,  

 act ive principle,  

 t rade name,  

 etc)

Searches for both  

 act ive principle /  

 specialit y

1 Act ive principle/  

 t rade name

1 Act ive principle 1 Act ive principle 1

Is a dist inct ion made between  

 interact ions of the act ive  

 principle and those of the group?

Yes 1 Yes 1 Yes 1 Yes 1

Database support   

 (CD-ROM, book,  

 online, etc)

CD-ROM 1 On l ine 1 CD-ROM 1 CD-ROM/ Online 1 Book Book/CD-ROM 

Good search speed Yes 1 Yes 1 Yes 1 Yes 1

Availabilit y CD-ROM www.medinteract .net CD-ROM www.lexi.com Book Book

Price Free to registered  

 professionals

5-day t rial (free).  

 Six month t rial (€20).  

 One year t rial  

 (€30)

Free of charge $1500 Book $89.95, 

Language Spanish Spanish Spanish English

Number of interact ions  

 describeds

Medicat ions  

 registered  

 in Spain

Medicat ions  

 registered  

 in Spain

Medicat ions  

 registered  

 in Spain

1800 act ive  

 principles

Final score 100 % 100 % 89.2 % 89.2 %
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Bot-Plus,   Medscape,  

evaluat ion

Hansten,  

evaluat ion

Micromedex,  

evaluat ion

Stockley,  

evaluat ion

Drug Interact ion Facts, 

evaluat ion

Stratiication of degree Yes Yes Yes Yes Yes

Interaction classiication Yes Yes Yes Yes Yes

Bibliographical reference Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes

 of oficial  of Barcelona
Medical specialit y 0 University of  

 Washington,  

 Seat t le

1 Thomson  

 Corporat ion

0 I.H. Stockley, University  

 of Not t ingham  

 Medical School

1 Specialists in medicine  

 and health

0

Declaration of conlict No 1 No 1 No 1 No 1 No 1

Date of irst 50 years ago 1974 20 years ago. First  Spanish  

 edit ion 2004

Over 60 years ago

2007 1 2007 1 2006 1 2006 1 2007 1

Immediate updates 1 Every 3 months 1 0 2 years 0 0

Database speciic Yes 1 Yes 1 Yes 1 Yes 1 Yes 1

Yes (up to 20) 1 No, by pairs 0 Yes 1 No, by pairs 0 Not  describede 0

Yes 1 Yes 1 Yes 1 Yes 1 Yes 1

Act ive principle 1 Act ive principle 1 Abilit y to search  

 both by act ive  

 principle and  

 t rade name

1 Organised into medicine  

 group chapters,  

 which are internally  

 organised into act ive  

 principle pairs

1 Act ive principle 1

 principle and those of the group?

Yes 1 Yes 1 Yes 1 Yes 1 Yes 1

Online 1 Book 0 Online 1 Book/ onl ine 1 Book/CD-ROM 1

Yes 1 Yes 1 Yes 1 Yes 1 Yes 1

www.medscape.com Book www.sefh.es www.imedicinas.com Book

Free of charge €59.60 €900 €300 Book $89.95,  
 CD-ROM $235

English English English Spanish English

850 act ive principless More than 8000 More than 2800  

 monographs

20 000 act ive principles

89.2 % 83.03 % 78.5 % 78.5 % 67.85 %



140 Rodríguez-Terol A et  al

Table 3 Comparison of drug interact ion databases which did not  meet  the minimum quality criteria

 

 

 

AGEMED,28 

 evaluat ion 

 

American Hospital 

Formulary Service 

Drug Informat ion,29 

evaluat ionn

Drugdigest .org,30 

evaluat ion 

 

Drugint ,31 

evaluat ion 

 

Drugs.com,32 

evaluat ion 

 

Epocrates,33 

evaluat ion 

 

Stratiication of degree  
 of severity

No No Yes Yes Yes Yes

Interaction classiication  
 according to level of evidencea

No No Yes No Yes No

Bibliographical reference  
 to data origins

No No No Yes No Yes

Descript ion of clinical management/  
  recommended act ion when  
 faced with an interact ion

Yes No No Yes Yes No

Authors Spanish Drugs  
 Agency

American Society of 
 Health-System  
 Pharmacists

Expert  Group Company  
 created  
 by 2  
 pharmaceu- 
 t icals

Expert   
 commit tee

Private  
 company  
 of experts

Great Britain

Declaration of conlict  
 of interests

No No No No No

Date of 1st  edit ion 1959 1998

British National 

Last  update 2007 2004 2007 2006 2006

Periodicity  
 of updates

4 months

Database speciic  
 to interact ions

No No Yes Yes Yes Yes

Mult icheck No Yes Yes Yes Yes

Detailed descript ion/ effect /  
 act ion mechanism

Yes Yes Yes Yes Yes Yes

Database st ructure 
  (therapeut ic groups,  

act ive principle,  
t rade name,  
etc)

Act ive principle Act ive principle Act ive principle Act ive  
 principle

Act ive  
 principle

Act ive  
 principle

Is a dist inct ion made between  
  interact ions of the act ive 

principle and those of the group?

Yes No Yes No No

Database support  (CD-ROM,  
 book, online, etc)

Online Book Online Onl ine Onl ine Onl ine

Good search speed No Yes Yes No Yes

Availabilit y www.agemed.es www.asph.org www.drugdigest .org www. 
 drugmastersl.  
 com

www.drugs. 
com

www.epocrates. 
com

http://

Price Free of charge $239 Free of charge 6960 pesetas Free of charge Free of charge

Language Spanish English English Spanish English English

Number of interact ions  
 described

Commercialised  
 mediciness

40 000  
 monographs

11 500 potent ial  
 interact ionss

2500 24 000 act ive  
 principles

More than 3000  
 act ive principles
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Guide to 

therapeut ic 

prescript ion,34 

evaluat ion

Mart indale, 

evaluat ion 

 

Medicinet .

com,35 

evaluat ion 

MEDLINE.plus,36 

evaluat ion 

 

Dr Koop,37 

evaluat ion 

 

Rx-List .com, 

evaluat ion 

 

Stokley 

reducido,39 

evaluat ion 

The Medical 

Let ter,40 

evaluat ion 

Thesaurus des 

Interact ions 

Medicamenteus,41 

evaluat ion

Stratiication of degree Yes Yes No No Yes Yes Yes No No

Interaction classiication No Yes No No Yes No Yes Yes No

Bibliographical reference Yes Yes No No No Yes No Yes Yes

No No No No No No Yes Yes Yes

Coordinators  
  of the Spanish 

Agency for 
Medicines and 
Healthcare 
Productss

Royal  
  Pharmaceut ical 

Society of 
Great Britain

MedicinNet ,  
  INC.,  

expert  
group

Us Nat ional  
  Library of 

Medicine and 
the Nat ional 
Inst itutes of 
Health

Company  
  created by 

Dr Koop and 
specialist  
group

Experts Stockley  
  (reduced 

version)

Founded by  
  Arthur Kallet  

and Dr 
Harrold 
Aaron. Expert  
ensemble

Agencia Française  
  de Securité 

Sanitaire des 
Produits de 
Santé

Declaration of conlict No No No No No Yes No No

Part  of the 51st  
  edit ion of the 

British National 
Formulary

More than one  
 century

1996 1982

2006 2007 2006 No. 3, in 2006

Updates every  
 3 years

Immediate 6 months 6 months

Database speciic No No No No No No Yes Yes Yes

Yes Yes No No No No No,  
 by pairs

Yes (up to  
  9 act ive 

principles

No, by pairs

Yes Yes No No, only the  
  interact ion is 

named

Yes Yes Yes Yes Yes

Act ive principle Organised into 
  drug groupss

Act ive  
 principle

Act ive principle Trade name Abilit y to  
  search both 

by act ive 
principle 
and t rade 
name

Act ive  
 principle

Act ive principle Act ive principle

principle and those of the group?

No No No No No Yes Yes Yes No

Book Online Online Online Online Online Online Online,   
 CD-ROM

Online,   
 CD-ROM

Online

No Yes Yes Yes No Yes Yes Yes No

www.imedicinas. 
 com/ GTPage/

www.imedicinas. 
 com

www. 
   medicinenet.

com

www.
medlineplus. 
 gov

www.drkoop. 
 com

www.fdb. 
 rxlist .com

imedicinas. 
 com

http:// 
 medlet ter. 
 com

www.agmed.sante. 
 gouv.fr

Free of charge €550 Free of 
charge

Free of charge $89, 1 year Free of charge €180 $89, 1 year  
 (online)

Free of charge

Spanish Spanish English Spanish English English Spanish English French

Included in  
 Appendix 1

More than 95 000 
  worldwide

2500 act ive  
 principles

1000 medicines Common  
 monographs

More than  
 40 000

3000 Most  act ive  
 principless
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Table 4 Drug interact ion databases (DIDs) which meet  each criterion

Criterion Spanish  

(n=6)

Foreign  

(n=18)

Included  

(n=9)

Excluded  

(n=15)

All  

(n=24)

Descript ive crit eria     

Language     

 English 0 17 (64.44%) 6 (66.66%) 11 (73.33%) 17 (70.83%)

 Spanish 6 (100%) 0 3 (33.33%) 3 (20%) 6 (25%)

 French 0 1 (5.55%) 0 1 (6.66%) 1 (4.16%)

Number of interact ions     

 Described 6 (100%) 16 (88.88%) 8 (88.88%) 14 (93.33%) 22 (91.66%)

 Unspeciied 0 2 (11.11%) 1 (11.11%) 1 (6.66%) 2 (8.33%)
Date of 1st  edit ion     

 After 2000 1 (16.6%) 1 (5.55%) 2 (22.22%) 0 2 (8.33%)

 Before 2000 1 (16.6%) 9 (50%) 3 (33.33%) 6 (40%) 10 (41.66%)
 Unspeciied 4 (66.6 %) 8 (44.44%) 4 (44.44%) 9 (60%) 12 (50%)
Price     

 Free of charge 4 (66.6%) 8 (44.44%) 3 (33.33%) 9 (60%) 12 (50%)

 Payment  2 (33.3%) 10 (55.5%) 6 (66.66%) 6 (40%) 12 (50%)

Minimum crit eria     

Stratiication of degree of severity 5 (83.3%) 13 (72.2%) 9 (100%) 9 (60%) 18 (75%)
Classiication according to level of evidence 3 (50%) 12 (66.6%) 9 (100%) 6 (40%) 15 (62.5%)
Bibliographical reference 5 (83.3%) 10 (55.5%) 9 (100%) 6 (40%) 15 (62.5%)
Descript ion of clinical management  5 (83.3 %) 10 (55.5%) 9 (100%) 6 (40%) 15 (62.5%)

All minimum criteria 3 (50%) 6 (33.3%) 9 (100%) 0 9 (37.5%9)

Weight ed crit eria     

Database speciic to interactions 4 (66.6%) 12 (66.6%) 9 (100%) 7 (46.66%) 16 (66.66%)
Authors     

 Scientiic society 4 (66.6%) 12 (22.22%) 2 (22.22%) 6 (40%) 8 (33.33%)
 University 1 (16.6%) 3 (16.6%) 3 (33.33%) 1 (6.66%) 4 (16.66%)

 Private company 1 (16.6%) 11 (61.11%) 4 (44.44%) 8 (53.33%) 12 (50%)

Declaration of no conlict of interests 4 (66.6%) 16 (88.88%) 8 (88.88%) 12 (80%) 20 (83.3%)
Descript ion of act ion mechanism 6 (100%) 16 (88.88%) 9 (100%) 13 (86.66%) 22 (91.66%)

Last  update     

 2005-2006 4 (66.6%) 14 (77.77%) 9 (100%) 9 (60%) 18 (75%)

 Previous 0 1 (5.55%) 0 1 (6.66%) 1 (4.16%)

 Unspeciied 2 (33.3%) 3 (16.66%) 0 5 (33.33%) 5 (20.83%)
Periodicity of updates     

 Less than 1 year 4 (66.6%) 6 (33.33%) 6 (66.66%) 4 (26.66%) 10 (41.66%)

 More than 1 year 0 2 (11.11%) 1 (11.11%) 1 (6.66%) 2 (8.33%)

 Unspeciied 2 (33.3%) 10 (55.55%) 2 (22.22%) 10 (66.66%) 12 (50%)
Database st ructure     

 Act ive principle 6 (100%) 16 (88.88%) 9 (100%) 13 (86.66%) 22 (91.66%)

 Treatment  Group 0 1 (5.55%) 0 1 (6.66%) 1 (4.16%)

 Trade name 0 1 (5.55%) 0 1 (6.66%) 1 (4.16%)

Mult icheck 4 (66.6%) 9 (50%) 6 (66.66%) 7 (46.66%) 13 (54.16%)

Is a dist inct ion made between interact ions  5 (83.33%) 9 (50%) 9 (100%) 5 (33.33%) 14 (58.33%) 

 of the act ive principle and those  

 of the group? 
Good search speed 4 (66.6%) 14 (77.77%) 9 (100%) 9 (60%) 18 (75%)

DID support      

 Computer 6 (100%) 12 (66.6%) 8 (88.88%) 10 (66.66%) 18 (75%)

 Print  0 6 (33.3%) 1 (11.11%) 5 (33.33%) 6 (25%)

Availabilit y     

 Web page 4 (66.6%) 14 (7.77%) 5 (55.55%) 13 (86.66%) 18 (75%)

 Book 0 2 (11.11%) 2 (22.22%) 0 2 (8.33%)
 CD-ROM 2 (33.3%) 2 (11.11%) 2 (22.22%) 2 (13.33%) 4 (16.66%)

Data represents n (%) of the total of each group.
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evidence previously published but  those produced ad hoc. 
For example, Micromedex® classifies as theoret ical/ probable; 
Medinteract ® classif ies as well-documented/ documented/
scarcely-documented, etc, and makes no reference even to 
the art icles in which the relevant  interact ion is discussed. All 
of this, once again, indicates a high level of variability. 

It  should be noted that  all the included DIDs were specif ic 
t o int eract ions,  whereas many among t he excluded DIDs 
belonged t o dat abases cont ained a wider range of  dat a. 
Perhaps in the lat ter there was less physical space available. 

The criteria defined as non-essent ial were met  by a higher 
number of  databases than the minimum crit eria.  Half  t he 
authors or promoters were public and half private; a direct  
correlat ion is found between a private background and a 
higher score (data not  shown).

One aspect  t o emphasise is t hat  some DIDs of fer t he 
possibi l i t y of  seeing t he st ruct ural  feat ures in a preview 
prior to purchase. It  is even possible with some databases to 
view a sample prior t o purchase (Medint eract ,  St ockley, 
Lexi).  However,  others of fer up very l it t le informat ion t o 
enable an evaluat ion prior to a formal purchase (Hansten, 
Drug Interact ion Facts).

The preferred format  is a webpage, which is logical as it  
allows ubiquitous access and constant updating.  Book form 
is bothersome for consult ing data, as it  is cost ly to update 
and is of  no use when incorporat ing dat a int o exper t  
syst ems.  However,  book form is t he only opt ion for Drug 
Interact ion Fact s and Hansten,  2 very rel iable and of t en-
cited DIDs. 22.23 This could be due to cultural factors or to a 
failure to update the format  of  older DIDs, designed in an 
age when the criteria were less st rict .

The period between updates is specif ied only in 12 of the 
24 DIDs compared, with a very wide range, from immediate 
updates to a period of  t hree years for each update of  t he 
Mart indale DID.24 Update intervals of more than 1 year should 
not  be admissible, and demands should perhaps be made for 
more frequent DID updates using the Internet. The descript ion 
of  signi f icant  int eract ions det ect ed in cl inical  st udies, 
concerning commercially-available medicines, and the rapid 
detect ion of others during the post-commercialisat ion phase, 
make this aspect  increasingly important .

Only half  of  t he databases have a mult icheck st ructure, 
ie, the int roduct ion of several medicat ions at  once in order 
t o produce an analysis (a higher proport ion among t he 
Spanish and included dat abases),  which seems a l ow 
percentage in the era of informat ics if  they are to be used in 
cl inical  pract ice,  where t he number of  polymedicat ed 
pat ients is constant ly increasing. This opt ion is impossible 
with those databases in book format  and is unavailable with 
t wo of  t he most  wel l -known dat abases,  Drug Int eract ion 
Fact s and Hanst en.  Wit h Micromedex,  t his opt ion is only 
available in addit ion to payment  for the Drugdex® DID. 

The only work similar t o ours found in t he bibl iography 
compared 5 DIDs relat ing to the United States. The highest -
scor ing DID is Walgreens,  t o which we had no access. 
Medscape and DrugReax achieved high scores, which tallies 
with our study. However, the second highest  scoring database 
is DrKoop,  which was excluded f rom our study due t o not  
meet ing all the minimum essent ial criteria.

One of  t he l imitat ions of  our work is t he possibil it y of  a 
slant  towards detect ion of Spanish databases in the informal 
search. An at tempt  has been made to locate dif ferent  DIDs 

which are available on the open market ,  and analyse their 
qual it y f rom t he perspect ive of  a Spanish professional,  a 
method which this publicat ion t ries to achieve.

Another possible l imit at ion is t he fact  t hat  t he crit eria 
and weight ings used were est abl ished by t he aut hors. 
However,  it  is worth not ing that  up to now it  has not  been 
possible to find any generally accepted previous classif icat ion 
or evaluat ion. Minh et  al9 describe content  criteria (accuracy, 
complet e dat a,  references,  language,  and int eract ion 
management ) and evaluat ion of  usefulness (ease of  use, 
speed,  mult icheck,  mult ifunct ional it y).  The study,  which 
analysed j ust  5 DIDs (Drug Pharmacology, DrKoop, Medscape, 
Walgreens, and DrugReax),  uses 9 qualit y criteria,  all with 
the same value. In our study 20 criteria have been used, of 
which the following tally with Minh et al: ease of searching, 
mult icheck, mult ifunct ionalit y,  references, language, and 
interact ion management . 

The total number of interact ions was not  considered as a 
cr i t er ion.  In our j udgement ,  i t  is import ant  t hat  a DID 
cont ains a large number of  int eract ions.  However,  when 
evaluat ing t he possibi l i t y of  incorporat ing a DID int o 
educat ive programmes, elect ronic prescript ion systems or a 
clinical task, it  is possible that  certainty, clinical signif icance 
and help with decision-making are more relevant . Certainty 
makes reference to the fact  that  in a medical set t ing based 
on evidence,  t he i nt eract i on shoul d have suf f i ci ent  
bibl iographical  ref erences and t he DID aut hors have 
classif ied the interact ions according to some scale port raying 
level of  evidence, as is seen in Drug Interact ion Facts. The 
relevance assumes that  some scale of  severit y is used,  as 
can be found in Medint eract  or Lexi .  The abundance of 
medicinal int eract ions leads t o,  in some cl inical pract ice 
environment s,  t he need t o priori t ise at t ent ion t owards 
those which are most  severe. Part icularly with computerised 
systems, it is necessary to obtain a “good” interaction signal 
or noise, for which criteria of severity is essent ial.25 

Last ly,  knowledge of  medicinal interact ion is especial ly 
import ant  i f  cl inical  act ion is t o t ake place in order t o 
prevent  it s occurrence.  For t his reason is seems essent ial 
for authors that  the DIDs include a concrete descript ion of 
t he cl inical  management  of  a pat ient  suf fering wit h t he 
relevant  interact ion, as can be found in, for example, Lexi 
or Micromedex. 

On the other hand,  it  is t rue t hat  t he scarce number of 
DIDs which ful f i l  t hese cri t eria could be evidence of  an 
excessive st rictness in definit ion on our part , and that  other 
criteria, as fulf il led in 75% of databases, could be included 
in more databases in the analysis. However, for the reasons 
described above, it  seemed necessary to require all the DIDs 
to comply with all of the four selected criteria.

Anot her  impor t ant  t ask i s t o evaluat e t he cl i ni cal 
signif icance of each interact ion, since no standard protocol 
could be found for the allocat ion of such signif icance. Each 
DID has its own protocol, as can be seen with Drug Interact ion 
Facts or Hansten, which depends part icularly on the severity 
and scient i f ic evidence of  t he int eract ion in quest ion. 
Recent ly a study was published which at tempted to create a 
procedure f or  est abl ishing t he cl inical  signi f icance of 
interact ions.26 However, the proposal has certain signif icant  
problems, such as not  account ing for the idiosyncrasy of the 
pat ient ,  not  being validated by studies on concrete groups 
of medicines, and proposing a f inal ranking based on severity 
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and document at ion.  Al t hough t his i s reasonable,  t he  
2 cat egories require pr ior def ini t ion.  Al l  of  t his makes 
dif f icult  t he task of  creat ing a standardised procedure for 
establishing clinical signif icance.27

The wide range of informat ion sources regarding exist ing 
medicinal interact ions poses a major problem to professionals 
when compil ing and evaluat ing informat ion regarding a 
speci f ic int eract ion coming f rom a speci f ic source.  We 
therefore consider that  this study provides informat ion which 
could be of interest  for the pract ice of health professionals.

This study provides a basis for a much larger proj ect  by 
the same research team, in which an at tempt  can be made 
to evaluate the quality of the content  of DIDs, as well as the 
level of  agreement  amongst  t hem regarding medicat ions 
belonging to various therapeut ic groups. The important  fact  
is t hat  a database of  pharmacological interact ions can be 
very well st ructured, but  the informat ion may be incomplete 
or not  as relevant  as it  should be. As a result ,  this primary 
informat ion,  al t hough considered t o be of  great  value, 
needs t o be cont rast ed wi t h t he informat ion analysed 
regarding t he cont ent  of  each DID,  in order t o permit  a 
complete and general vision.
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Appendix 1 Databases not  included

Database Reason for exclusion Citat ion or locat ion

No appl icat ion in cl inical  pract ice

Drug Bank42 Database for the predict ion of potent ial medicinal  

  interact ions in the context  of research and 

development  of new drugs by the pharmaceut ical 

indust ry

Wishart  et  al 43

Drug Interaction Knowledge-base (DIKB)44 DID for the development  of new drugs

Drug Interact ion Ontology (DIO)46 A system which raises a hypotheses regarding new  

  interact ions according to molecular st ructure  

of the act ive principles

Yoshikawa et  al 47

FDA MedWatch database48 Not  a database of interact ions, but  a collect ion  

 of clinical cases

Katende et  al 49

General Pract ice Research Database 

  (GPRD)50

System for the collect ion of informat ion regarding  

 the populat ion of the United Kingdom

Hammad et  al 51

LIDAEUS DID of molecules which interact  with proteins Yang et  al 52

M&T Drug Interact ion Database53 DID which collects clinical studies Ragueneau et  al 54

RAD-AR Council.  Ant i-hypertensive drug  

 database55

Relat ing only to one medicine group. Not  a DID  

  speciic to interactions between drugs, but a 
disseminat ion database for the correct  use of 

medicat ions

Yoshida et  al 56

Side Effects software57 Database concerning adverse effects of drugs Fox 58

Stitch “search tool for interactions  
 of chemicals and proteins”59

STITCH is a resource for studying and predict ing  

  known interact ions in chemical products and 

proteins

Kuhn et  al 60

The marine and natural products  

 database (MNPD)) 61

Database of natural product Liu et  al 62

The t radit ional Chinese medicines  

 database (TCMD) 63

Database of natural product Liu et  al 62

Veteran Health Administ rat ion (VHA)  

 clinical database 64

Not  a database of interact ions, but  an informat ion  

  and consultat ion network for pat ients and pat ient  

data exploitat ion

French et  al 65

Not  accessible

Prince of Songkla University Hospital  

 interact ions database

Janchawee et  al 66

British National Formulary 67 Tavassoli et  al 68

Drug Interact ion III Fox 58

DRUID Mellbye et  al 69;  Nielsen et  al 70

French Farmacovigilance Database Tavassoli et  al 68

French healthcare database Guedon et  al 71

French Nat ional Formulary Tavassoli et  al 68

Italian Pharmaceut ical Repertory (REFI) Art icles cit ing this DID were found,  

 but  not  the DID itself

Galat t i et  al 72

Italian Summary of Product   

  Characterist ics (SPC) of PPI  

and Drugdex informat ion

Triiro et al 73

PharmVigilance Hohl et  al 74

Pregnancy-interact ion database Vroom et  al 75

Walgreens.com 76 Minh et  al 9

BDIM para PDA

A2Z Drugs 77 Clauson et  al 78

Clinical Pharmacology on hand 79 Clauson et  al 78

PDR. Drug Interact ion 80 Fox 58

Tarascon Pocket  Pharmacopoeia 81 Clauson et  al 78

Triple i Prescribing Guide 82 Clauson et  al 78

DID indicates drug interact ion database. 

References in the irst column correspond to the DID location. References in the third column correspond to the article which cites 
the DID.


