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Antihypertensive Treatment with Candesartan Monotherapy Does Not
Improve the Quality of Life of Finnish Hypertensive Patients

Juha Varis*, Maarit Ruuska, Jarno Johansson and Ilkka Kantola

Department of Medicine, Turku University Hospital, FI-20520 Turku, Finland

Abstract: Candesartan is an effective and widely used antihypertensive medication. The effect of candesartan alone or
combined with hydrochlorothiazide and felodipine on the quality of life (QOL) of Finnish hypertensive patients was
examined.

Antihypertensive treatment was started and conducted according to protocol by candesartan 8 mg once daily and then
increased to 16 mg once daily, if needed. Thereafter, hydrochlorothiazide 12.5 mg or 25 mg once daily and felodipine 5
mg once daily were added, if needed. QOL was measured using the SF-36 questionnaire at baseline and at 6, 12, 18 and
24 (end of study) weeks. The blood pressure target was a diastolic BP below or equal to 80 mmHg.

Ninety-eight hypertensive patients, 42 men and 56 women were studied. The only statistically significant change in QOL
was a reduction in QOL among the patients on candesartan monotherapy throughout the study. Their physical functioning,
total physical and mental health and total SF-36 score decreased significantly. Non-significant increases in QOL were
recorded among patients who had a reduction in their systolic blood pressure, who were older and who had a high systolic
blood pressure in the beginning of the study.

This study suggests that an adequate antihypertensive effect is an important predictor of QOL for patients being treated

for high blood pressure. Candesartan alone without an adequate blood pressure decrease does not improve QOL.
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INTRODUCTION

Quality of life [QOL] is a person's subjective experience
of overall well-being and functionality. QOL is very difficult
to measure objectively, but the last decades has witnessed an
increasing interest in the impact of medical treatments and
procedures on QOL and this has stimulated the development
of various methods to measure QOL. The SF-36 Health
Survey was developed in association with the Medical
Outcome Study in 1980, translated into Finnish with some
modifications and introduced in 1993 [1, 2]. The SF-36
Health Survey is a reliable, easy and versatile way of
assessing the QOL of Finnish patients [2, 3]

Treatment compliance is a key factor for successful
hypertensive care. Non-compliance is a growing concern, as
modern guidelines recommend tight blood pressure (BP)
targets which require complex combination therapies and
introduction of antihypertensive medication in apparently
healthy, who frequently are reluctant to treatment. Thus,
proper antihypertensive medication is essential and should
be simple, effective and safe. Candesartan, an angiotensin
receptor blocker (ARB), is a modern antihypertensive drug
and reduces effectively BP compared to various other
medications [4, 5]. As the number of different
antihypertensive preparations and of tablets to be taken daily
increases, risk of adverse effects rises and this may hamper
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the gained antihypertensive effect. Angiotensin receptor
antagonists and ACE inhibitors, however, have a low
incidence of adverse effects and thus compliance should be
good [6]. Monotherapy with an ARB might therefore be a
candidate for an ideal antihypertensive medication. In this
study we used the SF-36 survey to assess the effect of
increasing doses of candesartan, with hydrochlorothiazide
and felodipine if needed, on QOL and blood pressure.

PATIENTS, MATERIALS AND METHODS

This study was a part of a blinded, randomised,
controlled clinical trial which was planned to compare home
BP measurement with ambulatory BP measurement in
directing antihypertensive treatment [7]. The study took
place in the outpatient clinic of the Turku University
Hospital. The protocol was approved by the Ethics
Committee of the University of Turku, Finland. The study
was conducted according to the Declaration of Helsinki and
written informed consent was obtained from all patients.

The study patients were 40-80 years old Finnish patients
with essential hypertension. Patients with recent myocardial
infarctation, cerebrovascular disease, massive obsesity or
pregnancy were excluded.

After pre-entry screening, previous antihypertensive
medication was discontinued and the patients underwent a
four-week placebo washout period. During the pre-entry
period the patients measured their blood pressure daily with
a home monitor to obtain a baseline BP estimate. At the end
of the four-week wash-out period a 24-hour ambulatory
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blood pressure (ABPM) measurement was performed on all
patients.

The patients were recruited among hypertensive patients
visiting the Pulssi Medical Center, Turku, Finland or the
outpatient clinic of the Department of Medicine in Turku
University Hospital, Turku, Finland. Altogether 110 patients
who met the inclusion criteria and had no cause for exclusion
were included in the study and were randomly allocated to be
treated as dictated by home BP-measurements or by ABPM.

After randomization, follow-up visits were scheduled at
6, 12, 18 and 24 weeks. All patients measured their home BP
during the week preceding the follow-up visit. Home
recordings were made with the patients supine after 15
minutes rest. The patients were advised to avoid coffee or
energy drinks in an effort to eliminate factors that might
increase or reduce the BP fortuitously. ABPM was also
performed on all patients one day before the follow-up visit.
The treating physician was blinded to randomization and
received only the BP values for the method of measurement
into which the patient was randomized, but was not told
which method was used to obtain the BP values. All patients
were treated by a single physician (IK). The target pressure
for both study groups was a diastolic BP < 80 mmHg. To
achieve this goal, a standardized stepped-care antihyperten-
sive drug regimen was used. After randomization, all
patients began therapy with candesartan, 8 mg once daily
(step 1). If the mean diastolic pressure at subsequent visits
was above the target pressure (> 80 mmHg), the treatment
was intensified stepwise to candesartan 16 mg once daily
(step 2), candesartan 16 mg once daily + hydrochlorothiazide
12.5 mg/25 mg once daily (step 3) and candesartan 16 mg
once daily + hydrochlorothiazide 12.5 mg/25 mg once daily
+ felodipine 5 mg once daily (step 4) (Table 1). The previous
treatment schedule was continued if the BP was below target
pressure and the patient was symptom-free and the dose or
was reduced, if the patient had symptoms of hypotension.

Quality of life was assessed by using the SF-36
questionnaire during all visits. The patients filled in the
questionnaire during their visit in the outpatient clinics. Total
physical health was defined as the mean of physical
functioning, role physical, bodily pain, general health,
vitality and social functioning. Total mental health was
defined as the mean of bodily pain, general health, vitality,
social functioning, emotional role and mental health. The
total SF-36 score was the mean of all eight parameters. All
parameters were scored from 0 to 100.
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Statistical Analysis

Continuous variables are expressed as mean (standard
deviation, SD). Database management and statistical analysis
were performed using the SPSS software, version 17.0. The
significance of group differences of continuous variables
was assessed with the unpaired Student's t test or one way
analysis of variance, as appropriate. The x’-test was used for
comparing two proportions. The cut-off level for statistical
significance was set at P-value <0.05. Normality of the
distribution of the continuous variables were assessed with
the Shapiro-Wilks test. A repeated-measures general linear
method was used to evaluate the within-group changes of
blood pressure and SF-36-measured quality of life. Correlat-
ions between variables were determined by Pearson's
correlation analysis. Multivariate stepwise linear regression
analysis was applied to assess independent predictors of the
variables of interest, whenever the univariate p-value was
<0.05.

RESULTS

Altogether 110 patients were recruited in the study.
Twelve patients were excluded because of incomplete SF-36
questionnaires. Twenty-four patients had wused out-of
protocol medication at the end of the study. Altogether 98
patients were analyzed.

The mean age of the patients was 54.5 (7.7) years. Forty-
two (43%) were male and 56 (57%) female. The mean
daytime ambulatory BP after the four week placebo period
was 147.1 (12.1)/94.0(6.4) mmHg (n=98). Candesartan 8 mg
once daily (n=78) decreased the daytime ambulatory systolic
BP by 10.0 (8.7) mmHg and the diastolic BP by 6.7 (6.1)
mmHg; when the dose was increased to 16 mg once daily
(n=50) an additional decrease in the blood pressure of 4.9
(8.8)/3.2 (5.4) mmHg was recorded. Combining hydro-
chlorothiazide 12.5 mg or 25 mg once daily to candesartan
16 mg once daily (n=34) decreased the BP by 5.9 (8.8)/3.6
(5.5) mmHg further. At the end of the study 40/98 (41%)
patients reached an ambulatory diastolic daytime BP <80
mmHg and 69/98 (70.4 %) <85 mmHg (Table 2).

The SF-36 scores were calculated and plotted on a scale
from 0 (poorest) to 100 (best). The results are given in
Tables 3 and 4. Physical functioning, total physical health,
mental health and the total SF-36 score decreased
significantly among the patients using candesartan 8 mg or
16 mg monotherapy at the end of the study compared to their
scores during the placebo phase (general linear method,

Table1. Study Protocol
Week Procedure* Antihypertensive Treatment
Base-line visit -2 Physical examination Previous medication stopped, placebo initiated

First visit 0 Office BP measurement 8mg candesartan started

Second visit 6 Office BP measurement If diastolic pressure >80 dose increasing regimen* adopted
Third visit 12 Office BP measurement If diastolic pressure >80 dose increasing regimen** adopted

Fourth visit 18 Office BP measurement If diastolic pressure >80 dose increasing regimen** adopted
Final visit 24 Office BP measurement Ordinary antihypertensive treatment started

*24h ambulatory BP measurement; home blood pressure measurement (HBPM); SF questionnaire filled before each visit
**= Candesartan dose doubled to 16 mg od then add-on hydrochlorothiazide (12.5mg or 25mg) and thereafter felodipine 5 mg od.
The patient was randomized at the first visit either to treatment according to HBPM or 24h ambulatory measurement.
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Table2. Mean Systolic and Diastolic 24h Blood Pressure in Different Phases of the Study by Treatment. Only Patients on 8 mg of
Candesartan During the First Visit were Included in the Placebo Phase. HCTZ=Hydrochlorothiazide Either 12.5 or 25
mg

Mean (SD) Systolic 24h Pressure Mean (SD) Diastolic 24h Pressure Number of Patients
Placebo 144.5 (11.3) 91.6 (6.5) 78
8 mg candesartan 134.2 (11.5) 84.5 (6.8) 78
16 mg candesartan 132.8 (11.0) 83.7 (6.8) 50
16 mg candesartan + HCTZ 128.6 (9.9) 82.2 (6.6) 34
16 mg candesartan + HCTZ + felodipin 126.1 (8.5) 77.0 (4.8) 18

Table 3). The change in physical functioning correlated with
the HDL-cholesterol concentration (r=-0.527, p=0.010), with
the change in systolic (r=0.50, p=0.016) and diastolic
(r=0.45, p=0.030) home blood pressure, with the change in
24 hour ABPM systolic BP (r=0.43, p=0.042) and systolic
BP in the beginning of the study (r=0.43, p=0.039). In the
linear stepwise regression model HDL-cholesterol was a
predictive factor (p=0.002). The change in total physical
health correlated with age (r=0.41, p=0.048), with fasting
blood glucose (r=0.42, p=0.041), with the change in 24 hour
ABPM systolic BP (r=0.49, p=0.015) and with the change in
nocturnal ambulatory systolic BP (r=0.51, p=0.011). Here,
age was a predictive factor (p=0.008). The change in total
mental health correlated only with age (r=0.42, p=0.040).
The change in the total SF-36 score correlated with the
HDL-cholesterol concentration in the beginning of the study
(r=-0.44, p=0.033), with the change in 24 hour ABPM
systolic blood pressure (r=0.430, p=0.036) and with the
change in nocturnal ambulatory systolic blood pressure
(r=0.46, p=0.023). HDL-cholesterol (p=0.001) and age
(p=0.013) were predictive factors were.

In contrast, physical functioning increased significantly
toward the end of the study compared to the placebo phase
among the patients who used the combination of candesartan
and hydrochlorothiazide (Table 3). Physical functioning was
also significantly better among the patients who took the
candesartan-hydrochlorothiazide combination compared to

those who took using candesartan monotherapy (93.6 (9.3)
vs 86.3 (13.5), p=0.04). There was no significant change in
the other SF-36 parameters between patients using one, two
or three antihypertensive drugs at the end of the study (data
not shown). If felodipine was added to the regimen
emotional and mental health and total SF-36 score increased
significantly compared to placebo at the end of the study,

If the comparison between active drug and placebo was
made by a general linear regression method at different
medication phases (visits 12, 18 and 24 weeks (n=65-69))
there were only a few significant changes (Table 4).

In all patients, regardless of medication, the change in
total physical health and total SF-36 score during 28 weeks
correlated primarily with age and systolic blood pressure, not
with diastolic blood pressure (Table 5). Physical functioning
correlated with age and most of the blood pressure
parameters. There were no correlations between, on the one
hand, the SF-36 mental parameters and, on the other hand,
demographics and blood pressure parameters (data not
shown). By linear stepwise regression analysis total physical
health was predicted by age (p=0.01), total SF-36 by 24 hour
ambulatory systolic BP change (p=0.004), physical
functioning by 24 hour ambulatory systolic BP change
(p=0.0001), role physical by 24 hour ambulatory systolic BP
change (p=0.017) and general health by age (p=0.005) and
by 24 hour ambulatory systolic BP change (p=0.029).

Table3. Changes in Parameters of the SF-36 Questionnaire: 28 Weeks Compared to the Placebo Phase by Specified Medication at
the End of the Study. General Linear Method, Measurements at 0, 6,12,18 and 24 Weeks. Statistically Significant
Changes are Bolded
Total Total
. Physical Role- | Bodily | General . - Social Role- Mental Total
Comparison Functioning | Physical | Pain | Health P}l;ysncal Vitality Functioning | Emotional | Health Mental SF-36
ealth Health
Candesartan 8/16 mg vs -7.8 -9.4 -5.7 -7.0 -5.9 -5.4 0 -8.4 -0.2 -4.4 -5.7
placebo change
n=24 SD 16.4 36.0 27.4 26.9 16.4 22.4 19.2 28.2 13.7 13.9 15.4
p-value 0.002 0.525 | 0.509 | 0.197 0.055 0.125 0.708 0.246 0.048 0.063 0.034
CA* + HCTZ** vs placebo +3.4 0 -2.4 -0.4 -2.6 -5.4 -4.9 -2.9 -1.0 -2.9 +0.5
change
n=23 SD 28.1 459 353 22.7 242 28.5 28.6 219 219 243 31.6
p-value 0.044 0.663 | 0.974 | 0.569 0.636 0.145 0.786 0.925 0.619 0.761 0.888
CA* + HCTZ** + felodipine
5 mg vs placebo change -0.9 +4.4 +4.7 -1.6 +1.7 -2.9 +0.7 +13.7 +1.6 +3.7 +3.2
n=18 SD 28.5 553 347 32.6 319 30.8 323 514 26.5 31.5 322
p-value 0.106 0.308 | 0.354 | 0.654 0.146 0.111 0.122 0.026 0.044 0.115 0.042

CA*=8/16 mg of candesartan, HCTZ**=hydrochlorothiazide 12.5/25 mg.
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Table4. Changes in Different Parameters of the SF-36 Questionnaire Compared to the Placebo Phase. The Patients who Used the
Specified Medication at the Visits Three (Week 12), Four (Week 18) and Five (Week 24). General Linear Method,
Measurements at 0, 6, 12, 18 and 24 Weeks. Statistically Significant Changes are Bolded

Comparison Phy§iczfl Rol.e- Bodﬁly General PIT;/)stiaclal Vitality Soc.ial. Ro!e- Mental 1\}:;?;1 General Hea!tp Total
Functioning | Physical | Pain | Health Health Functioning | Emotional | Health Health Health Transition SF-36
Candesartan 8/16 mg vs placebo (n=69, week 12)
change -33 -1.4 -1 +0.42 +0.1 +2.3 +0.5 +1.4 +0.7 +1.0 -0.2 +0.1 -1.1
SD 14.0 242 18.0 15.0 8.5 14.6 112 27.1 122 9.9 0.8 0.6 14.6
p-value 0.083 0435 | 0.157 | 0.347 0.254 0213 0414 0.298 0.708 | 0.173 0.014 0.398 0.789
Candesartan 8/16 mg+ HCTZ 12.5/25 mg vs placebo (n=65, week 18)
change -1.1 -1.2 +1.5 +0.6 +0.4 +2.6 +0.4 +4.1 +0.7 +1.4 -0.3 -0.2 +1.8
SD 6.8 34.0 20.7 122 114 16.2 129 29.8 13.5 12.0 0.7 0.9 15.6
p-value 0.042 0.783 | 0352 | 0.360 0.360 0.422 0910 0.230 0.904 | 0453 0.014 0.133 0.982
Candesartan 8/16 mg + HCTZ 12.5/25 mg + felodipin 5 mg vs placebo (n=65, week 24)
change -1.2 +2.3 +1.2 -1.1 +0.1 -1.0 +1.2 +3.1 +2.4 +0.8 -0.1 -0.1 +0.4
SD 233 41.6 30.0 247 19.2 239 20.8 42.0 15.1 19.0 1.1 1.1 255
p-value 0.736 0982 | 0.720 | 0.739 0.959 0.523 0.985 0.703 0.647 | 0.930 0.093 0.178 0.330
DISCUSSION Compared to the placebo period, the changes at the end

At the outset, the patients were clearly hypertensive as
defined by the hypertension treatment guidelines. Adequate
blood pressure control in accordance with the goals of the
guidelines was achieved by the antihypertensive medication
[8]. As expected, the change in blood pressure was most
prominent in the beginning of the study, i.e., after
introduction of 8 mg of candesartan once daily [5]. Both the
systolic and the diastolic blood pressure sank as medication
was intensified, but not as much as when the antihyper-
tensive medication was introduced. Because sufficient
antihypertensive control was achieved, any changes in QOL
were mostly predicted by the change in blood pressure,
especially the change in systolic blood pressure. Candesartan
alone did not increase the quality of life of the patients,
probably because the blood pressure change was not very
marked. Our study suffers from relatively small sample size,
a short observation period and lack of controls. However,
since the Finnish population is quite homogenous we
postulate that despite the listed shortcomings reliable
conclusions can be drawn.

The physical functioning of our patients on candesartan
monotherapy throughout the study decreased compared to
the placebo period and was inferior to the patients who used
the candesartan-hydrochlorothiazide combination. Also the
total SF-36 score decreased significantly but there was no
significant difference compared to the patients using
combination therapy at the end of the study. Worsening of
physical functioning occurred preferentially in patients
whose systolic blood pressure decreased the least, in young
patients and in patients whose systolic blood pressure was
not very high in the beginning of the study. In the group of
patients on triple combination treatment at the end of the
study, mental health and the total SF-36 score increased
significantly compared to placebo period.

of the individual medication phases (at 12, 18 and 24 weeks)
exhibited no significant trends in the separate SF-36
parameters. In all patients, young age and low systolic blood
pressure in the beginning of the study correlated with a small
increase or worsening of the total physical health and total
SF-36 scores. A large decrease in the systolic blood pressure
correlated with an increase in total physical health and the
total SF-36 score. The mental parameters of the SF-36
questionnaire did not correlate with any of the demographic
or blood pressure parameters.

Patients with high blood pressure have reported inferior
QOL compared to normotensive patients [9]. The time since
start of antihypertensive therapy, organ damage or
systolic/diastolic blood pressure level are inversely
associated with QOL [9, 10] and blood pressure reduction
improves QOL [11]. It is not known if improved QOL is due
to the benefits of blood pressure reduction per se or to the
psychological effects of patients witnessing lower blood
pressure readings [11,12]. The adverse effects of
antihypertensive drugs may also weaken QOL. Non-
pharmaceutical treatment of blood pressure does not affect
QOL adversely [13].

Different hypertension treatment studies are difficult to
compare because of variable inclusion criteria and QOL
assessment [14]. A review by Bremner (2002) concluded
that no antihypertensive treatment had been shown
conclusively to improve QOL [14]. Males and females and
different ethnic groups may respond differently to
antihypertensive therapy.

Lambert et al. (2012) demonstrated that non-
pharmaceutical BP treatment using radio frequency renal
denervation improvement slightly selected SF-36 parameters
but the changes had no direct association with the magnitude
of BP reduction [15]. This observation is interesting and
raises doubt as to whether lowering BP is essential for better
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TableS. Correlations Between the Changes in the SF-36 Scores During 28 Weeks and Demographic and Blood Pressure
Parameters in All Patients (n=98). Statistically Significant Correlations are Bolded
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QOL among hypertensive patients. Measuring and analyzing
QOL is complex and when applied to an equally complex
medical condition, hypertension, it robust conclusions
become evasive. Still, assessment of QOL is important and
recent studies suggest that QOL may become an important
variable for planning optimal antihypertensive care. Poor
QOL may decrease adherence to antihypertensive treatment
and it might be prudent to adjust treatment goals individually
for optimal QOL [16,17]. The results of our study are in
agreement with the above studies. Patients with the lowest
decrease in systolic blood pressure also had the lowest QOL,
while a greater decrease (highest systolic blood pressure in
the beginning of the study) of the systolic blood pressure
improved QOL most.

According to Hansson et al. (1999) angiotensin receptor
blocking drugs did not impair the QOL of hypertensive
patients [18]. Dahlof et al. (1997) found losartan better than
amlodipin with respect to general well-being [19]. Roca-
Cusaschs et al. (2001) showed that irbesartan combined with

other antihypertensive agents improved QOL in patients on
continuous antihypertensive therapy [10]. Malmquist et al.
(2000) compared candesartan with enalapril or
hydrochlorothiazide and found no differences in QOL [5]. In
the SCOPE study, patients on candesartan as well as patients
in the control group (on placebo) experienced worsening of
the QOL [4], but the changes in the parameters describing
well-being, health status and anxiety were minor among
patients on candesartan. The blood pressure lowering effect
of the drug was probably the most important single factor
related to QOL improvement in these studies. Also in our
study the change in BP, especially the systolic BP, was the
single most important factor affecting QOL. Neither
candesartan monotherapy nor candesartan combination
therapy affected the QOL negatively, when considering the
entire patient group, but QOL did decrease in patients on
candesartan monotherapy through the whole study.

In a Japanese study dihydropyridine calcium channel
blockers were changed to candesartan and it turned out that
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several aspects of QOL improved [20]. In another study,
patients mostly on ACE inhibitors and calcium channel
blockers with bothersome side effects were changed to
valsartan or  valsartan in combination  with
hydrochlorothiazide. There were significant improvements in
mean physical and mental scores [21]. In some large
hypertension studies (LIFE, VALUE and OnTarget)
angiotensin blockers have been better tolerated than the beta
blocker atenolol, the calcium antagonist amlodipine and the
ACE-inhibitor ramipril [22-24]. We did not compare
different medications in our study, but the QOL of patients
on combination therapy at the end of the study remained
stable or improved compared to monotherapy. The probable
explanation for this observation is better hypertension
control. For some reason the values of the SF-36 parameters
decreased clearly during the last 12 weeks among patients on
monotherapy and increased among those on combination
therapy (data not shown). From a QOL perspective, our
observations support the widely accepted practice of
initiation of antihypertensive treatment at a low dose of an
antihypertensive drug; if added effect is needed, it is better to
add new antihypertensive drugs at low dose than to increase
the dose on the first drug to a maximum [8§].

In the present study, some patients provided comments in
free text on the SF-36 questionnaires and gave various
reasons for low scores. Low QOL scores and statistically
non-significant findings in the present study may have partly
resulted from interfering elements not associated at all with
the antihypertensive treatment. Such elements could be other
diseases and family problems, as implied by the comments
of the participants. These observations underline that the SF-
36 method is very selective and is susceptible to random
factors that may influence the treatment being studied. Thus,
reliable clinical conclusions may be difficult to draw on the
basis of the present SF-36 data. In this respect we share the
opinion of Degl'Innocenti ef al. [4]. We also observed lack
of motivation and carefulness in the filling of the SF-36
forms.

CONCLUSION

Candesartan, even at a low dose, reduces blood pressure
effectively. This study showed no statistically significant
change in QOL in spite of an adequate BP decrease among
the patients who used candesartan monotherapy throughout
the study. The most significant variable associated with
increased QOL was the amount of systolic blood pressure
reduction during the study. Thus, our study underlines the
importance of an adequate antihypertensive effect as one of
the main QOL-related variables among patients being treated
for high blood pressure. QOL is not increased if angiotensin
receptor antagonist treatment is administered alone without
an adequate reduction in blood pressure.
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