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Abstract

Obj ect ive: To analyse the proport ion of  pat ients whose blood pressure values have remained 

within the established therapeut ic aim, so as to reduce cardiovascular risk following therapeut ic 

exchange of angiotensin II receptor antagonists (AIIRA).

Met hods:  Analyt ical,  observat ional,  prospect ive,  longit udinal st udy wit h pre-post  analysis. 

Pat ient s undergoing AIIRA t reat ment  who were not  included in t he hospit al ’s pharmaco-

t herapeut ic guide were included in t he st udy over t hose who had undergone a normal ised 

therapeut ic exchange of AIIRA. Variable response: proport ion of pat ients whose blood pressure 

levels (BP levels) remained wit hin t he est abl ished t herapeut ic aim for t he prevent ion of 

cardiovascular accidents. Other variables: systolic and diastolic blood pressure values (SBP and 

DBP) in the month prior to hospital isat ion and af ter therapeut ic exchange, ant ihypertensive 

medicat ion, comorbidit ies.

Resul t s:  Thirt y-seven pat ient s were included in t he study.  Fol lowing therapeut ic exchange, 

81.08% maint ained BP values wi t hin t he range est abl ished by t he European Societ y of 

Hypertension-European Society of Cardiology Committee. SBP difference: 4.82 (95% conidence 
interval [CI],  —1.09 to 10.74; P=.107); DBP dif ference: —0.15 (95% CI, —3.27 to 2.97; P=.924), 

and therefore not clinically signiicant.
Conclusions:  The normalised procedure for therapeut ic exchange of AIIRA is effect ive and safe 

for pat ient s in t erms of  maintaining BP, which al lows for adequate cont rol of  BP during t he 

hospital stay.

© 2008 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Intercambio terapéutico de antagonistas del receptor de angiotensina II en pacientes 

hospitalizados en una unidad de traumatología

Resumen

Obj et ivo: Analizar la proporción de pacientes que mant iene los valores de presión arterial (PA) 

dent ro del obj et ivo t erapéut ico establecido para reducir el riesgo cardiovascular t ras el in-

tercambio terapéut ico de antagonistas del receptor de angiotensina II (ARA-II).

Mét odos:  Estudio observacional, analít ico, prospect ivo y longitudinal, con análisis pre-post . Se 

incluyeron pacientes en t ratamiento con ARA-II no incluidos en la guía farmacoterapéut ica del 

hospital en los que se realizó un intercambio terapéutico normalizado de ARA-II. Variable respuesta: 

proporción de pacientes que mant ienen los valores de PA dent ro del obj et ivo terapéut ico estab-

lecido para la prevención de accidentes cardiovasculares. Ot ras variables: valores de PA sistólica 

(PAS) y diastólica (PAD) el mes previo al ingreso y t ras el intercambio terapéut ico, medicamen-

tos ant ihipertensivos, comorbilidades.

Result ados:  Se incluyó a 37 pacientes. Tras el intercambio terapéut ico el 81,08% de los pacien-

tes mant iene los valores de PA dent ro del obj et ivo establecido por la European Society of Hyper-

tension-European Society of Cardiology Committee. Diferencia PAS: 4,82 (intervalo de conianza 
[ IC]  del 95 %, —1,09 a 10,74;  p = 0,107);  diferencia PAD: —0,15 (IC del 95 %, —3,27 a 2,97;  

p = 0,924) y, por tanto, sin signiicación clínica.
Conclusiones: El procedimiento normalizado para intercambio terapéut ico de ARA-II es efect ivo 

y seguro para los pacientes en términos de mantenimiento de la PA, permit iendo un adecuado 

cont rol de la PA durante la estancia hospitalaria.

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

Introduction

One of the funct ions of a hospital pharmacist  is the select ion 
and obj ect ive review of drugs, as well as the development  
of  direct ives out l ining t he basics for t he rat ional  use of 
drugs via protocols and explicit  criteria, which increase the 
possibility of obtaining opt imal pharmacotherapeut ic results 
in pat ients.1

The applicat ion of a pharmacotherapeut ic guide system 
in hospitals requires the establishment  of criteria for act ion 
in t he event  of  t he prescript ion of  t reat ment s f rom t he 
out pat i ent  spher e whi ch ar e not  i ncl uded i n t he 
pharmacotherapeut ic guide. This has led to the development  
of  t herapeut ic exchange programmes in addit ion t o t he 
pharmacotherapeut ic guide, with the aim of suggest ing the 
use of  the best  therapeut ic alternat ive available between 
the drugs selected within an inst itut ion, where a therapeut ic 
alt ernat ive is understood as t he possibil i t y of  exchanging 
drugs, in a consensual way, for different  chemical st ructures 
from the same pharmacological or therapeut ic class, which 
are hoped will have similar therapeut ic effects and adverse 
react ions when administered in therapeut ically equivalent  
doses.2

According t o t he GENESIS group forming part  of  t he 
Spanish Society of Hospital Pharmacy, therapeut ic exchange 
may be def ined as t he subst i t ut ion of  t herapeut ical l y 
equivalent  drugs by the pharmacist  based on consensual and 
previously established criteria.3 In this respect , the object ive 
of  t herapeut ic exchange is cont inui t y in t he pat ient ’ s 
t reat ment  and promot ion of  t he ef f icient  use of  drugs. 4 
Furthermore, standard procedures for therapeut ic exchange 

must  be const ant ly updat ed and it  is recommended t hat  
studies are carried out  to assess the eff icacy and safety of 
these, as well as determine the degree of pat ient  sat isfact ion 
with respect  to the therapeut ic exchange.

Wit h regard t o t he speci f ic case of  t he t reat ment  of 
arterial hypertension (AH), there are current ly 6 main drug 
groups (diuret i cs,  bet a-bl ockers,  cal ci um bl ockers, 
angiotensin-convert ing enzyme inhibit ors [ACE inhibit or] ,  
angiot ensin II recept or ant agonist s [AIIRAs] ,  and alpha 
blockers),  and in total there are 62 act ive ingredients and 
more than 100 pharmaceut ical products including specialt ies 
with established ant ihypertensive associat ions. In addit ion 
to this, within these therapeut ic groups, there has been an 
increase in t he so-called me-t oo drugs (drugs with similar 
chemical st ructures t hat  are not  any more ef fect ive t han 
those on the market  for t he same indicat ion),  which does 
not  cont r i but e t o t he r at i onal  use of  dr ugs. 5 As a 
consequence,  AIIRAs are one of  t he main drug groups 
included in the therapeut ic exchange programmes.

The theory put  forward in the present  art icle is that  the 
therapeut ic exchange protocol implemented for AIIRA in this 
hospital is effect ive and safe in terms of maintaining blood 
pressure (BP) in pat ients hospitalised in a t raumatology unit .  
To conf irm this theory, the main obj ect ive established was 
the analysis of the proport ion of pat ients that  maintain BP 
levels wit hin t he t herapeut ic aim est abl ished t o reduce 
cardiovascular risk fol lowing the therapeut ic exchange of 
AIIRA. The secondary obj ect ives were to analyse variat ions 
in t he BP values in pat ient s f ol lowing t he t herapeut ic 
exchange of AIIRA in the t reatment  of AH and their potent ial 
clinical signif icance.
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Methods

To evaluat e t he ef f icacy of  t he t herapeut ic exchange of 
AIIRA,  an observat ional ,  analyt ical ,  prospect ive,  and 
longi t udinal  st udy was performed,  wi t h wi t hin subj ect  
analysis,  using t he hist ory of  BP values provided by t he 
pat ients.

The study included all pat ients aged 18 and above, with 
AH and undergoing t reatment  with AIIRA, who were admit ted 
to the orthopaedic surgery and t raumatology departments, 
and who gave verbal consent  to part icipate in the study. The 
study excluded pat ients in whom the therapeut ic exchange 
of  AIIRA was not  performed,  t hose for whom t herapeut ic 
exchange of  other ant ihypertensive drugs was performed, 
as well as pat ients who remained in hospital for less than 5 
days and those who could not  provide a history for their BP 
values from the month prior to admission. The recruitment  
of pat ients was performed following a consecut ive sampling 
system (nonprobability sampling). The therapeut ic exchange 
of AIIRA was performed according to the standard procedure 
in the hospital (Figure 1) taking into account  that  the only 
AIIRA included in the pharmacotherapeut ic guide is losartan 
50 mg.

The main response var iable was t he percent age of  

pat ient s who maintained values of  BP within t he therapeut ic 

aim establ ished for t he prevent ion of  st rokes. The secondary 
response variable was the dif f erence bet ween syst ol ic BP 

(SBP) and diast ol ic blood pressure (DBP) values f ol lowing 

t herapeut ic exchange.  The obj ect ive SBP and DBP values of 
the ant ihypertensive t reatment  considered in the study are 

t hose indicated by t he European Societ y of  Hypert ension 
and the European Society of Cardiology, where the reduct ion 
in BP values was considered t he aim for pat ient s wi t h 
comorbidit ies such as diabetes, etc.6

Ot her variables considered in bot h groups of  pat ient s 
were:

−   Outpatient SBP and DBP values, obtained from the 
pat ient ’s own register from rout ine cont rols carried out  in 
pharmacies and/ or heal t h cent res.  The mean of  t he 
values from the month prior to admission to hospital were 
obtained

−   Antihypertensive treatment: active ingredients used
−  Main diagnosis
−  Age, sex, and body mass index

According t o t he consensus guides regarding chronic 
t reatment  in the perioperat ive period,7 suspension of AIIRA 
t reatment  is recommended in the immediate perioperat ive 
period, with home t reatment  normally reint roduced 24-48 h 
af ter surgery if  t here are no complicat ions. Consequent ly, 
al t hough BP values were col lect ed on a daily basis,  t hey 
were only considered valid as of 24 h after the reint roduct ion 
of  t he drug and always 48 h af t er surgery.  In t his way a 
lavage period was ensured t o el iminate t he ef fect  of  t he 
AIIRA taken chronically by the pat ient  as an outpat ient . 

BP was measured daily at  t he same t ime interval (f irst  
t hing in t he morning) and using a correct ly cal ibrat ed 
automat ic arm tension meter.  The remaining informat ion 
was collected indirect ly via an interview with the pat ient .

Figure 1 Standard procedure for therapeut ic exchange of angiotensin II receptor antagonists implemented in the hospital.

Losartan 25 mg/ 24 h

Eprosartan 300 mg/ 24 h

Irbesartan 75 mg/ 24 h

Olmesartan 10 mg/ 24 h

Telmisartan 20 mg/ 24 h

Valsartan 40 mg/ 24 h

Losartan 50 mg/ 24 h

Candesartan 4 or 8 mg/ 24 h

Eprosartan 400 or 600 mg/ 24 h

Irbesartan 150 mg/ 24 h

Olmesartan 20 mg/ 24 h

Telmisartan 40 mg/ 24 h

Valsartan 80-160 mg/ 24 h

Losartan 50 mg/ 12 h

Candesartan 8 mg/ 12h or 16 mg/ 24 h

Eprosartan 400 mg/ 12 h or 800 mg/ 24 h

Irbesartan 150 mg/ 12 h or 300 mg/ 24 h

Olmesartan 40 mg/ 24 h

Telmisartan 80 mg/ 24 h

Valsartan 160 mg/ 12 h or 320 mg/ 24 h
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The sample size was calculated and an alpha error of 5% 
was considered,  wit h a potent ial t o detect  dif ferences of 
80%, taking into account  20% of conflict ing pairs as clinically 
signi f icant .  As a resul t ,  i t  was necessary t o include 37 
pat ients in the study.

Statistical analysis

The categorical variables were studied based on the absolute 
and relat ive f requency of  t heir appearance.  Quant it at ive 
variables were st udied based on t heir cent ral  t endency 
measurements (mean or median) and dispersion (standard 
deviat ion). The normality of the dist ribut ion of the variables 
was st udied via t he Shapiro-Wi lk t est ,  where assumed 
normality was accepted if  P>.05.

For the comparison of within subj ect  measurements, the 
McNemar test  was used for categorical variables, applying 
the Yates correct ion (if  t he number of  changing pairs was 

lower than 10), and for quant itat ive variables, the Student  t  
test  was used for matching data or the Wilcoxin signed-rank 
test  for matching data if  the dist ribut ion of the variables did 
not  follow normal dist ribut ion.

In all cases a Fisher’s P value of ≤.05 was established to 
determine signif icant  dif ferences. The conf idence interval 
(CI) of  the dif ference (do) was determined to evaluate the 
t rue magnit ude of  t he di f ference found and i t s cl inical 
signif icance. The CIs used were 95% in all cases.

Results

The study was performed over 3 months. During this period, 
a total of 37 pat ients were included based on the calculat ion 
of the sample size performed. The results of the normalit y 
t est s indicat e t hat  t he variables st udied are adj ust ed t o 
normal dist ribut ion (P>.05 in t he Shapiro-Wilk t est ),  and 
t herefore paramet r ic t est s were used in t he st at ist ical 
analysis (McNemar,  z and t  t est  depending on t he t ype of 
variable and measurement ).

Table 1 shows the basal characterist ics of  t he pat ient s 
included in the study.  The main reasons ident if ied for t he 
admission of pat ients included in the study were hip fracture 
(63.6%) and femur f racture (22.7%).  The mean stay of  t he 
pat ient s was 8.55 days (95% CI,  2.75-14.35 days) wit h a 
median of  6 valid BP measurements per pat ient .  The pre-
post  analysis performed shows how 81.08% (n=30/ 37) of 
pat ients maintained normal BP values following therapeut ic 
exchange, with a non-signif icant  increase of 8% with respect  
t o t he out pat ient  per iod (McNemar  t est  wi t h Yat es’  
correct ion for cont inuity: c2=0.5000 and P=.239). Reduct ion 
in SBP was more marked than in DBP values. Figure 2 shows 
the relat ionship between SBP before and after therapeut ic 
exchange.  It  can be observed t hat ,  in general,  t here is a 
reduct ion in SBP values allowing the maj ority of pat ients to 

Table 1 Basal characterist ics of the pat ients included in 

the study (n=37)

Variables Results (n; %)

Sex, male/ female 17/ 20

Age,a mean (SD) 65.67 (10.26)

BMI, mean (SD), kg/ m2 29.55 (5.98)

Stage of hypertensionb (n; %)

 Stage 0 26 (70.3)

 Stage 1  7 (18.9)

 Stage 2  4 (10.8)

Comorbidit ies (n; %)

 No comorbidit ies 18 (48.6)

 Dyslipemia 17 (46)

 Diabetes  2 (5.4)

AIIRA in chronic t reatment

 Valsartan 25 (67.6)

 Irbesartan  6 (16.2)

 Eprosartan  4 (10.8)

 Candesartan  2 (5.4)

Other ant ihypertensives (n; %)

 None 15 (40.5)

 Diuret ics 10 (27)

 Calcium antagonists  9 (24.3)

 ACE inhibitor  3 (8.2)

ACE inhibitor indicates angiotensin-convert ing enzyme 

inhibitors; AIIRA, angiotensin II receptor antagonists; BMI, body 

mass index; SD, standard deviat ion. 
aAge in years. 
bClassiication of blood pressure (BP) values according to 
guidelines from the European Society of Hypertension-

European Society of Cardiology Commit tee. 
cThe z test  for comparison of proport ions or exact  tests were 

performed for categorical variables (if  condit ions for applying 

the z test  were not  met ) and for quant itat ive variables, the t  

test  for independent  samplesor the Wilcoxon signed-rank test .  

In all cases a Fisher’s P value of .05 was considered to 

determine the signiicant differences.

Figure 2 Relat ionship between systolic blood pressure values 

before (SBP0) and after (SBP1) therapeut ic exchange.
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reduce the stage of hypertension (squares A and C). However, 
in 5 pat ient s (13.51%) wi t h cont rol led values of  BP as 
out pat ient s,  at  least  in t he mont h prior t o admission,  an 
increase in the SBP values was observed, and the stage of 
AH also increased (square D).  However,  of  t he 11 pat ients 
wi t h uncont rol led AH as out pat ient s,  24.32% (n=9/ 37) 
improved t heir BP values fol lowing t herapeut ic exchange 
(square A) and no change was observed in BP cont rol  in  
2 pat ients (square B).

Table 2 shows the results of the within subj ect  analysis of 
SBP and DBP values.  In t his respect ,  i t  is observed t hat  
following therapeut ic exchange an average reduct ion in SBP 
of 5 mm Hg was observed, and around 1 mm Hg in DBP. The 
values of 95% CI show a reduct ion of almost  11 mm Hg in the 
SBP values.

Discussion

St andardisat ion and normal isat ion of  processes leads t o 
bet ter quality services and pat ient  care. In this respect , the 
standardisat ion of therapeut ic exchange procedures reduces 
possible errors in drugs associat ed wi t h t he variabi l i t y 
observed in this procedure.8 The standard procedure for the 
t her apeut i c exchange of  AIIRA i n t hi s cent r e was 
implemented following an exhaust ive bibliographical review, 
in which a series of  studies comparing the ef f icacy of  t he 
AIIRA wit h ot her ant ihypert ensive drugs were analysed. 
Given that  art icles comparing the act ivit y of  the dif ferent  
AIIRAs on t he market  are scarce and i f  t he possibl e 
di f f erences t hat  exist  may generat e great er  cl ini cal 
ef f iciacy,9 this study was carried out  based on the premise 
that  all AIIRAs are equally effect ive in the t reatment  of AH, 
with a very similar hypotensive act ion in terms of the start  
of  t he act ion,  maximum ant ihypert ensive ef f ect ,  and 
durat ion of the act ion.10

Alt hough t hese drugs cont inue t o be considered as an 
alternat ive to ACE inhibitors in the t reatment  of AH,11-13 the 
consumpt ion of  AIIRAs in Spain has increased in recent  
years14; valsartan has been the AIIRA of greatest  consumpt ion 
in t he last  f ive years. 14-16 This sit uat ion is in l ine wit h t he 
results obtained in the present  study, in which valsartan was 
the AIIRA used in the outpat ient  sphere for the maj orit y of 
pat ients included in the study (Table 1), and in the maj ority 
of cases (80%), this was associated with thiazide diuret ics.

Following the therapeut ic exchange, signif icant  changes 
in BP values were observed in 43.24% (n=16/ 37) of  cases 
and, in part icular, reduct ions in SBP values which facilitated 
a reduct ion in the stage of  AH (Figure 2).  Furthermore, an 

increase in the number of pat ients with BP values within the 
t herapeut ic aim (8%) was observed,  which may be due t o 
t he combined ef f ect  of  diet ,  change in t reat ment  and 
possible improved adherence t o t reat ment  dur ing t he 
hospit al  st ay.  Lower cont rol  of  BP was only observed in  
5 pat ient s fol lowing t he t herapeut ic exchange.  However, 
given t hat  pat ient s wit h stage 2 AH did manage to obtain 
normal values of  AH fol lowing t herapeut ic exchange,  t he 
st age of  hyper t ension does not  appear  t o l imi t  t he 
appl icat ion of  t he t herapeut ic exchange prot ocol t o t his 
type of pat ient .

Fol lowing t he wit hin subj ect  analysis performed,  no 
signif icant  dif ferences were found between mean values of 
SBP and DBP following therapeut ic exchange and BP values 
in the outpat ient  sphere. In the case of DBP, the dif ferences 
found are not  cl inical ly relevant  since t he upper int erval 
l imit  obtained is lower than 5 mm Hg, which expert s have 
establ ished as t he value indicat ing a cl inical ly signif icant  
dif ference in t he ef f icacy of  ant ihypert ensive drugs. 17,18 
However,  in t he case of  SBP, t he upper interval l imit  is 11 
mm Hg, and therefore this difference could become clinically 
relevant  since it  could involve an excessive reduct ion in SBP 
fol lowing t herapeut ic exchange,  wit h t he risk of  causing 
hypotension in pat ients. However, low SBP values are bet ter 
t olerat ed t han low DBP values,  since t he lat t er  is t he 
pressure in t he art er ies when t he heart  is rest ing and, 
therefore, diastolic hypertension could affect  the perfusion 
of blood to the t issue, in part icular to the myocardium. As a 
result ,  t he reduct ion of  around 11 mm Hg observed in SBP 
values does not  present , in our opinion, clinical signif icance 
in terms of  morbidit y and, in any case, it  has facil it ated a 
reduct ion in t he stage of  AH in some pat ients.  Indeed,  no 
pat i ent  r equi r ed modi f i cat i ons i n t he dose of  any 
ant ihypertensive drug or the addit ion of another drug during 
t he hospit al  st ay,  nor did t hey present  any hypert ensive 
crises or situat ions of hypotension.

Al t hough t his st udy was not  performed wit h surgical 
pat ient s,  t here are several st udies wit h non-surgical and 
non-hospi t al ised pat ient s which have obt ained simi lar 
results. Consequent ly, while a study performed by Fogari et  
al19 in non-hospitalised hypertensive pat ients observed that  
valsart an reduced t he BP values fast er and t o a great er 
ext ent  t han l osar t an and t elmisar t an,  anot her  st udy 
performed by Eliot  et  al20 on a similar pat ient  populat ion did 
not  observe dif ferences between losartan and valsartan in 
t erms of  t he reduct ion of  AH.  However,  a met a-analysis 
including 43 placebo cont rol led cl inical  t r ials (n=11 281 
pat ients),  in which losartan was compared with valsartan, 
i rbest arn,  and candesart an,  did not  f ind any signif icant  

Table 2 Results of the within subject signiicance test between blood pressure (BP) values at home and during the hospital 
stay (mean, maximum, minimum) in pat ients included in the study (n=37)

 BP0 BP1 do 95% CI do Student  t  test a P

SBP, mm Hg 135.14 (100-160)   130.32 (108-165)  4.82 —1.09 to 10.74  1.658 .107

DBP, mm Hg  73.91 (60-100) 74.05 (64-92) —0.15 —3.27 to 2.97 —0.096 .924

BP0 indicates outpat ient  blood pressure; BP1, blood pressure following therapeut ic exchange; DBP, diastolic blood pressure;  

d0,  dif ference observed between blood pressure values (BP0–BP1); SBP, systolic blood pressure. 
aResult  of the stat ist ical Student  t  test  for related samples, where P=.05 to ind signiicant differences.
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cl inical  di f ferences in t erms of  SBP or DBP.  The 4 drugs 
presented similar ef f icacy in t he reduct ion of  AH. 21 Al l  of 
these studies support  our results, despite the fact  that  they 
were performed in non-hospitalised pat ients. However, the 
st udy per f ormed by Per i s Mat i  et  al 22 wi t h el der l y 
inst i t ut ional ised pat ient s shows t hat  t he t herapeut ic 
exchange of  AIIRA by lasart an is ef fect ive and safe,  wit h 
minimal  di f f erences in t he values of  SBP and DBP,  in 
accordance with the result s obtained in the present  study. 
To conclude, based on the results obtained and taking into 
account  t he possible uncont rol led bias and l imit at ions of 
t he study, it  may be concluded that  t he values of  SBP and 
DBP do not  present  clinically signif icant  alterat ions following 
the therapeut ic exchange of AIIRA for losartan, and therefore 
the therapeut ic exchange protocol for AIIRA available in the 
hospit al  is ef fect ive and safe,  and does not  lead t o less 
cont rol  of  AH nor sit uat ions of  hypert ension in pat ient s. 
Al t hough t he use of  t his t herapeut ic exchange prot ocol 
could be ext ended t o ot her  t ypes of  pat ient s,  st r i ct  
monit oring of  t he pat ient  would be required,  as wel l  as 
studies in these pat ients to evaluate its eff icacy and safety.
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