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Introduction

L�ke Ang�otens�n-Convert�ng Enzyme �nh�b�tors (ACE�), 
Ang�otens�n-2 Receptor Blockers (ARBs) modulate the act�v�ty 
of the renn�n ang�otens�n system by block�ng ang�otens�n II type 
1 receptor.1 Ang�otens�n II �s a potent vasoconstr�ctor, and �t 
also st�mulates the adrenal cortex to release aldosterone, wh�ch 
�ncreases blood pressure by �ncreas�ng the retent�on of sod�um and 
water �n the k�dney.1 

ACE �nh�b�tors, and ARBs, have a key role �n the treatment 
of common comorb�d cond�t�ons �n pat�ents w�th hypertens�on 
(HTN). They are assoc�ated w�th s�gn�ficant reduct�ons �n 
card�ovascular (CV) morb�d�ty and mortal�ty whether they are 
used as first-l�ne therapy or �n comb�nat�on w�th other agents.2 
Cl�n�cal ev�dence ex�sts to recommend ACE �nh�b�tors �n pat�ents 
w�th heart fa�lure (HF), myocard�al �nfarct�on (MI), h�gh coronary 
heart d�sease (CHD) r�sk, d�abetes, chron�c k�dney d�sease, and 
recurrent stroke prevent�on.3-5 The results of numerous cl�n�cal 
stud�es have establ�shed the reno-protect�ve propert�es of ren�n-
ang�otens�n-aldosterone �nh�b�tors, therefore both ACE �nh�b�tors 
and ARBs prov�de benefit �n pat�ents w�th d�abetes by slow�ng the 
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Objectives: Ang�otens�n Receptor Blockers such as Valsartan, 
are a newer class of drugs assoc�ated w�th s�gn�ficant reduct�ons 
�n card�ovascular morb�d�ty and mortal�ty. They are commonly 
used �n hypertens�on, chron�c heart fa�lure, d�abetes-related  
nephropathy and post-myocard�al �nfarct�on �n pat�ents who are 
�ntolerant to Ang�otens�n Convert�ng Enzyme �nh�b�tors (ACE�). 
A rev�ew of med�c�nes used �n Royal Hosp�tal (an Oman� tert�ary 
health care centre) dur�ng 2004 and 2005 showed that Valsartan 
was one of 20 most expens�ve drugs used. The ma�n object�ve of 
th�s study was to evaluate the pattern of prescr�b�ng valsartan �n 
out-pat�ent cl�n�cs.
Methods: a retrospect�ve study, apply�ng med�c�nes use evaluat�on, 
to descr�be the pattern of prescr�b�ng Valsartan �n compar�son 
w�th �nternat�onal gu�del�nes. The study carr�ed out �n the  
outpat�ent pharmacy sett�ng, Royal Hosp�tal from 15th May 
to 30th June 2006. It �ncluded 120 adult pat�ents who had been 
prescr�bed Valsartan at the outpat�ent cl�n�cs dur�ng the study 
per�od. 
Results: among the 120 pat�ents only 109 pat�ents were finally 
�ncluded �n the study. Elevenpat�ents who had had dupl�cated 
prescr�pt�onswere excluded from the study. 78% of the pat�ents 

were on Valsartan for �ts FDA-approved �nd�cat�ons wh�le 22% 
of pat�ents were for other non-approved �nd�cat�ons. Half of the 
pat�ents were �n�t�ated on an ACE� before sh�ft�ng to Valsartan. 
The other half of the pat�ents was started w�th Valsartan as a first 
l�ne cho�ce w�thout any cl�n�cal just�ficat�on.
Conclusion: The study showed that half of the pat�ents were 
�n�t�ated on Valsartan w�thout be�ng prescr�bed an ACE� pr�or 
to that, wh�le the recommendat�on �n most of the �nternat�onal 
gu�del�nes based on �nd�cat�on stated that ARBs are used �n 
pat�ents who are �ntolerant to ACE�. The study emphas�zes the 
need for further research to h�ghl�ght the need for develop�ng 
nat�onal gu�del�nes and adher�ng to these gu�del�nes for rat�onal 
prescr�b�ng.  
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progress�on of renal d�sease.6-10 However, ACE-�nh�b�tors have 
been used as a first-l�ne agent �n many random�zed controlled tr�als 
compar�ng them w�th other ant�hypertens�ve drugs, �ts efficacy 
�n the presence of other co-morb�d�t�es and �ts safety �n long-
term treatment �s well establ�shed.3, 4 Therefore, ARB �s clearly 
�nd�cated when the pat�ent cannot tolerate an ACE �nh�b�tor or 
when there �s a treatment fa�lure. Accord�ng to the Food and Drug 
Adm�n�strat�on (FDA), Valsartan �s approved for the follow�ng 
�nd�cat�ons: myocard�al �nfarct�on, hypertens�on, and heart fa�lure. 
Internat�onal gu�del�nes (NICE, SIGN, ACC/AHA) for treat�ng 
theses d�seases stated that ARBs should replace ACE �nh�b�tors 
when pat�ent can’t tolerate them, or �n case of poor response.11-16 
Also the gu�del�nes recommended regular mon�tor�ng of urea and 
electrolytes (U&E), where more frequent mon�tor�ng should take 
place �n the �n�t�at�on of therapy (every month), then every three 
to s�x months.11-16 

Med�c�nes use rev�ew (MUR) showed that Valsartan (D�ovan), 
wh�ch �s the only ARB ava�lable �n Royal Hosp�tal (RH) was one 
of the twenty most expens�ve drugs used �n 2004, and �n 2005.17 
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2. Br�t�sh Hypertens�on Soc�ety Gu�del�nes-2004.12

3. Nat�onal Inst�tute for Cl�n�cal Excellence (NICE) 
(hypertens�on, heart fa�lure)-2006.13 

4. Scott�sh Intercolleg�ate Gu�del�ne Network (SIGN)-2001.14, 15, 16

Data collection
Data collect�on proforma was des�gned to �nclude pat�ent 
demograph�cs, co-morb�d�t�es, �nd�cat�on for Valsartan, reason 
for stopp�ng ACE �nh�b�tors, adverse drug react�ons, U&E 
mon�tor�ng, and treatment cost (Table 1). As the Royal Hosp�tal 
appl�es an electron�c system, and there were no other source of 
pat�ent-related med�cal �nformat�on; the data was collected by 
rev�ew�ng pat�ents’ electron�c med�cal notes. A p�lot study was 
conducted of 20 pat�ents to ascerta�n the val�d�ty of data collect�on. 
One of the study’s object�ves was to est�mate the cost of Valsartan 
and compare �t to a standard ACE� used �n the study sett�ng. The 
cost of Valsartan 160mg was compared to L�s�nopr�l 20mg both 
�n standard therapeut�c doses. The cost was calculated for 109 
pat�ents for one year. The data were then subjected to descr�pt�ve 
stat�st�cal analys�s us�ng M�crosoft Excel program. 

Table 1: Informat�on �ncluded �n the data collect�on form

Informat�on �ncluded �n the data collect�on form

• Pat�ents demograph�cs: (age, sex)

• Co-morb�d�t�es and concom�tant med�cat�ons 

• Ind�cat�on for Valsartan

• Whether pat�ents were prev�ously on ACE� or not or are on 
comb�nat�on 

• If yes, what are the reasons beh�nd chang�ng?
• If no, why not?

• Relevant laboratory results 

• Adverse drug react�ons (ADRs) �f any

• The cost of Valsartan/month/pat�ent

ACE�: Ang�otens�n-Convert�ng Enzyme �nh�b�tors

Results

Demographics
The study �n�t�ally �ncluded 120 pat�ents but 11 were excluded 
because these were dupl�cated prescr�pt�ons. F�nally, 109 pat�ents 
were �ncluded �n the study (prescr�pt�ons = 109) dur�ng the study 
per�od. Of the 109 rema�n�ng pat�ents, 54 (49.5%) were male w�th 
mean age of 55.8 years (SD=14.2). 

Half of the prescr�pt�ons (n=55) �ncluded �n the study were 
prescr�bed from the card�ology cl�n�cs (50.5%), followed by 38 

The Royal Hosp�tal serves as the apex tert�ary care referral centre 
for the country, opened �n 1987 w�th 620 bed capac�ty. The 
hosp�tal prov�des fac�l�t�es for ch�ld health, med�c�ne, surgery 
and obstetr�cs and gynaecology. It �ncludes the nat�onal oncology 
centre and card�ology centre; �t �s also the ma�n hosp�tal for the 
care of compl�cated HIV pat�ents and other �nfect�ous d�sease 
cases.18

In recent years, M�n�stry of Health strategy has concentrated 
on cost effect�ve med�cat�ons. In v�ew of the subsequent �ncrease 
�n the cost of Valsartan, and the lack of local formulary/protocols 
to gu�de the use of such expens�ve drugs, �t appears that there �s 
a need to explore the current status of Valsartan prescr�b�ng �n 
Royal Hosp�tal. 

Objectives

The a�m of the study was to evaluate the pattern of prescr�b�ng 
Valsartan at the Royal Hosp�tal �n adher�ng to �nternat�onal 
gu�del�nes. Further object�ves �ncluded �dent�fy�ng the rat�onale 
beh�nd chang�ng from ACE� to Valsartan for the approved 
�nd�cat�ons and to make recommendat�ons to �mprove the current 
pract�ce of prescr�b�ng Valsartan. 

Methods

Outcome measures
Pat�ents treated for HTN, HF, post MI, and d�abetes-related 
nephropathy �n the out-pat�ent cl�n�cs at the Royal Hosp�tal should 
be prescr�bed Valsartan as a second l�ne therapy as an alternat�ve 
to ACE� �f not tolerated or treatment fa�ls 

Study design
A retrospect�ve study, conducted at the outpat�ent pharmacy 
sett�ng, at the Royal Hosp�tal between 15th May 2006 and 30th 
June 2006.

Inclusion and exclusion criteria
The study �ncluded all adult pat�ents who were prescr�bed 
Valsartan at the outpat�ent cl�n�cs (n=120) at the Royal Hosp�tal 
dur�ng the study per�od. Elevenpat�ents who had dupl�cated 
prescr�pt�onswere excluded from the study. 

Literature and guideline review
Medl�ne L�terature search and rev�ew the �nternat�onal gu�del�ne 
concern�ng the usage of Valsartan was undertaken. Some 
gu�del�nes rev�ewed are l�sted below:

1. Amer�can Card�ology College/Amer�can Heart Assoc�at�on 
(ACC/AHA)-2005 Gu�del�nes.11
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prescr�pt�ons (34.9%) from �nternal med�c�ne cl�n�cs and 16 
prescr�pt�ons (14.7%) from the nephrology cl�n�cs.
Indication of Valsartan in studied patients
The pat�ents had an average of 5.9 med�cat�ons per prescr�pt�on 
(SD=2.5) w�th a max�mum of 12 med�cat�ons per prescr�pt�on and 
a m�n�mum of one med�cat�on. A total of 127 med�cat�ons were 
used to treat the d�fferent co-morb�d�t�es of the pat�ents �ncluded �n 
th�s study (Table 2). Most of the pat�ents were prescr�bed Valsartan 
for �ts FDA-approved �nd�cat�on (92%, n=100). There were 62% 
(n =78) on Valsartan for hypertens�on, and 17% (n = 22) were 
prescr�bed Valsartan for heart fa�lure (see Table 2). 

Of the 109 pat�ents, 59 (54%) were prev�ously �n�t�ated on 
an ACE�. Of the 59 pat�ents, 11 (19%) pat�ents were prescr�bed 
valsartan �n comb�nat�on w�th an ACE� for prote�nur�a, and �n 
48 (81%) pat�ents ACE� was stopped due to d�fferent reasons. 
Of the 48 pat�ents, ACE� was stopped �n 10 (21%) because the 
pat�ents developed s�de effects (ma�nly cough) and were changed to 
Valsartan. In three (6%) pat�ents the reason beh�nd stopp�ng ACE� 
was g�ven as �neffect�veness of ACE�, wh�le �n 35 (73%) there was 
no explanat�on why ACE� was stopped and Valsartan �n�t�ated. 

On the other hand, of the 109 pat�ents, 50 (46%) pat�ents were 
commenced on Valsartan and were not on any ACE� prev�ously. 
Among those who were not on an ACE� earl�er, the explanat�on 
that was g�ven �n one (2%) pat�ent was not be�ng the first cho�ce (�.e. 
pat�ent was treated w�th Valsartan for �solated systol�c hypertens�on 
(ISH)).19 The other 49 (98%) pat�ents had no clear documentat�on 
to just�fy the use of Valsartan as a first l�ne cho�ce.

Table 2: Ind�cat�on of Valsartan �n stud�ed pat�ents 

Indication Numbers Percent

Hypertens�on 78 62

Heart fa�lure 22 17

Prote�nurea 12 9

DM-related nephropathy 13 10

ISH  1 1

No �nd�cat�on 1 1

TOTAL 127 100

DM=D�abetes Mell�tus; ISH= Isolated Systol�c Hypertens�on

Laboratory monitoring (Urea and Electrolyte)
Although the drug evaluated �n th�s study had laboratory test�ng 
recommended �n cl�n�cal gu�del�nes, we observed a w�de var�at�on 
�n test�ng rates. 42% (n=46) of the pat�ents were hav�ng U&E done 
regularly (every 3-6 months). Laboratory mon�tor�ng was done 

A Study of Prescribing Valsartan... Al-Salmi et al.

once a year �n 36% (n=39) of the pat�ents , and 22% (n =24) of the 
pat�ents rarely had U&E tested.
Adverse drug reactions (ADR) associated with Valsartan
The present study revealed that only 18 (16.5%) pat�ents had ADR 
wh�le �n 91 (83.5%) pat�ents there was no documented ADR �n the 
med�cal notes. A number of pat�ents (21%, n =10) developed cough, 
wh�ch was the ma�n documented s�de effect. There were five (4.6%) 
pat�ents exper�enc�ng hyperkalaem�a (serum potass�um levels > 5 
mmol/l), one (0.9%) pat�ent suffered from abdom�nal pa�n, and two 
(1.8%) pat�ents were compla�n�ng of headache. Apart from cough, 
the ADRs detected �n th�s study were not reported by the treat�ng 
teams as an ADR, but were �dent�fied dur�ng the study per�od wh�le 
rev�ew�ng the electron�c notes and laboratory results.

Cost
Est�mated average cost per prescr�pt�on of Valsartan (160mg/day) 
was Oman� r�als (OR) 9.30/month/pat�ent (1 OR= $ 2.6), was 
compared w�th average cost per prescr�pt�on of L�s�nopr�l (20mg/
day), wh�ch was OR 0.80/month/pat�ent. Total cost of Valsartan 
for 109 pat�ents �n one year was OR 16000, compared to OR 1,000 
for L�s�nopr�l. 

Discussion

The FDA approved �nd�cat�ons for Valsartan are myocard�al 
�nfarct�on, hypertens�on, and heart fa�lure. Internat�onal 
gu�del�nes clearly state that ARBs should replace ACE �nh�b�tors 
when pat�ents cannot tolerate them, or �n case of poor response.11-

16 The results revealed that more than half of the pat�ents �ncluded 
�n th�s study (54%, n=59) were �n�t�ally on an ACE� pr�or to 
commenc�ng Valsartan, and 50 (46%) pat�ents were �n�t�ated 
on Valsartan as a first l�ne therapy. Of the 59 pat�ents, 11(19%) 
pat�ents were prescr�bed Valsartan �n comb�nat�on w�th an ACE� 
for prote�nur�a, and 48 (81%) pat�ents were sh�fted to Valsartan 
after d�scont�nuat�on of the�r ACE�. Cough �n 10 pat�ents, and 
�neffect�veness �n 3 pat�ents was documented as the reason for 
chang�ng to Valsartan. However, no clear explanat�on was g�ven 
for chang�ng 35 pat�ents’ med�cat�on to Valsartan. 

K�dney D�sease Outcomes Qual�ty In�t�at�ve (K/DOQI) 
gu�del�nes,20 recommend the use of ACE� and ARBs for d�abet�c 
k�dney d�sease and nond�abet�c k�dney d�sease, as they lower blood 
pressure (BP), reduce prote�nur�a by 35-40%, slow progress�on 
of k�dney d�sease and are l�kely to reduce CVD r�sk, although, 
there �s weak ev�dence that comb�ned therapy �s preferred.21 One 
large study of nond�abet�c k�dne d�sease,21 showed that comb�ned 
therapy was more effect�ve than e�ther alone �n slow�ng the decl�ne 
�n glomerular filtrat�on rate (GFR). However, add�t�onal stud�es 
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are requ�red to support the comb�nat�on as most of the gu�del�nes 
recommend us�ng one class rather than us�ng both.21 

A number of pat�ents developed s�de effects w�th the ACE�. 
Cough was the ma�n documented s�de effect (9%, n =10). The 
Heart Outcomes Prevent�on Evaluat�on (HOPE) 22 study 
reported that cough affected 14.3% of the pat�ent and 4% requ�red 
d�scont�nuat�on of ACE�.21 In the present study chang�ng to 
Valsartan because of cough was just�fied although there m�ght be 
other reasons for cough wh�ch must be ruled out before label�ng �t 
as a s�de effect of ACE�.

The med�cal notes showed that �n three (6%) pat�ents ACE� was 
�neffect�ve thus �t was stopped and changed to Valsartan. Meta-
analys�s23 of ARB stud�es showed that there �s no super�or�ty of 
ARBs over ACE� �n pat�ents w�th heart fa�lure. VALIANT tr�al24 
concluded that Valsartan was well tolerated and was as effect�ve as 
Captopr�l �n pat�ents w�th acute MI compl�cated w�th HF or left 
ventr�cle systol�c dysfunct�on.24 All th�s ev�dence shows that there 
�s no super�or�ty of ARBs over ACE� �n terms of efficacy. Although 
�n cl�n�cal pract�ce, treatment fa�lure can occur where �nd�v�dual 
pat�ents fa�led to respond to a spec�fic drug. However; there were 
only three (6%) pat�ents where �neffect�veness was reported. Of 
the 48 pat�ents who were on ACE� prev�ously, no clear explanat�on 
was g�ven for chang�ng35 pat�ents’ (73%) med�cat�on to Valsartan. 
Of the 109 pat�ents, there were 49 (45%) pat�ents �n�t�ated on 
Valsartan w�thout g�v�ng any reasons for not try�ng an ACE� as a 
first l�ne measure 

There �s an ongo�ng argument amoanghealth care profess�onals 
wh�ch relates to the �neffect�veness of gener�c ACE� �n compar�son 
w�th the brand Valsartan. It �s obv�ous that there �s a b�g 
d�fference �n the d�rect cost of the two drugs, and �t seem that 
the report�ng system to the D�rectorate General of Drug Supply 
of �neffect�veness/�ntolerance of the ava�lable gener�c drugs was 
not act�vated and not �mplemented �n da�ly pract�ce. The Oman 
Nat�onal Formulary (ONF) was publ�shed on 2003 and has 
not been rev�ewed or updated s�nce then. In the Royal Hosp�tal, 
the cl�n�cal pharmacy serv�ce started ten years ago. Most of the 
staff hold an MSc �n cl�n�cal pharmacy. The serv�ceprov�des 
pharmaceut�cal cover for most cr�t�cal areas. However, the role of 
the cl�n�cal pharmacy sect�on �s st�ll neglected by the Drug and 
Therapeut�c Comm�ttee. 

L�v�ng �n an era of Ev�dence Based Med�c�ne (EBM), �n wh�ch 
cl�n�cal gu�del�nes are ava�lable �n all spec�alt�es worldw�de, a 
quest�on has ar�sen: Do we need our own nat�onal gu�del�nes or 
can we rely on the ava�lable �nternat�onal gu�del�nes?

Th�s study demonstrates the need to develop our own nat�onal 
gu�del�nes, to update the ONF, and to act�vate the Drug and 
Therapeut�c Comm�ttees to ensure the standard�zat�on of safe, 

cost-effect�ve prescr�b�ng of med�cat�ons.

Limitation of the study
Th�s study does not �nclude any major cl�n�cal tr�als or gu�del�nes 
that were publ�shed after June 2006. Also the Valsartan brand 
was changed �n 2008 to the gener�c brand, thus chang�ng costs 
est�mated �n the study. However, the need for nat�onal gu�del�nes, 
per�od�cally updated formulary, an act�ve Drug and Therapeut�c 
comm�ttee �s essent�al for long-term health care strategy plann�ng 
to ensure safe and cost-effect�ve med�cat�ons.

Conclusion

Th�s study was conducted at the Royal Hosp�tal, Muscat, Oman, to 
evaluate the pattern of prescr�b�ng Valsartan because of �ncreased 
consumpt�on over a s�gn�ficant per�od. The study also concludes 
that �rrat�onal prescr�b�ng of Valsartan was ma�nly because of lack 
of nat�onal gu�del�nes, or lack of adherence to the �nternat�onal 
gu�del�nes. Prescr�b�ng accord�ng to gu�del�nes and rat�onal drug 
use w�ll save our resources. Develop�ng our nat�onal gu�del�nes was 
one of the ma�n goals of th�s study. 
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