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An Evaluation of the Effects of an Angiotensin
Receptor Blocker on Health-Related Quality
of Life in Patients With High-Normal Blood
Pressure (Prehypertension) in the Trial of
Preventing Hypertension (TROPHY)
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The Trial of Preventing Hypertension (TROPHY)
demonstrated the feasibility of possibly reducing
the incidence of hypertension with the angio-
tensin receptor blocker candesartan compared
with placebo. The long-term benefits of phar-
macologic therapy in high-normal blood pres-
sure, or prebypertension are not known, and the
long-term effect on health-related quality of life
(HRQL) has not been determined. An analysis
of covariance model was used to assess treat-
ment differences from baseline in the HRQL
scores using Short Form (SF)-36, and component
measures at subsequent visits. Of the 809 ran-
domized patients, 734 had both baseline and >1
HRQL follow-up assessment: 95% (379 of 397)
of patients receiving candesartan and 91% (355
of 388) of patients receiving placebo. There were
no statistically significant between-group differ-
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ences in least-squares mean physical component
survey and mental component survey scores or
the individual scales at each scheduled visit rela-
tive to baseline values (P>.05). In TROPHY,
patients with prebypertension bad relatively high
baseline HRQL, and HRQL was maintained
with the angiotensin receptor blocker candesartan
over both the 2-year treatment period and a total
4-year trial period. ] Clin Hypertens (Greenwich).
2008;10:436—442. ©2008 Le Jacq

linical safety and efficacy data are necessary

but insufficient for the comprehensive evalua-
tion of new therapies, especially when the possible
undesirable side effects of treatment on patients’
overall well-being could lead to poor adherence
and, consequently, lost opportunities to reduce
morbidity and mortality.

Patient-reported outcome (PRO) refers to
the assessment of subjective patient experience.
Health-related quality of life (HRQL) is a particu-
lar type of PRO that provides a distinct contribu-
tion in determination of the impact of an illness
and its treatment on overall patient well-being.
Physiologic measures of drug effectiveness some-
times do not reflect how patients feel and func-
tion. In a study of antihypertensive therapies, for
example, significant differences in HRQL scores
between treatments were observed where the ther-
apies had otherwise comparable clinical safety and
efficacy.! Pharmacologic interventions may also
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play an important role in maintaining and pos-
sibly improving patient HRQL. Several studies in
patients with established hypertension have shown
that patient symptoms and HRQL improve with
control of blood pressure measures with diuretics
and other medications.>* However, to the best of
our knowledge, no studies to date have evaluated
this relationship in patients with prehypertension.
Although there is currently no standardized
approach for the assessment of HRQL in hyperten-
sive patients,’ scientific methods for measuring such
subjective outcomes are well developed, with psy-
chometric evaluations providing evidence on each
instrument’s reliability and validity. Scientifically
sound clinical trial designs and statistical analyses
are required to capture changes in HRQL.
Prevention of hypertension is considered an
important intervention in the prevention of cardio-
vascular disease by the World Health Organization
and by the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High
Blood Pressure (JNC). The Trial of Preventing
Hypertension (TROPHY) reported the feasibil-
ity of reducing the incidence of hypertension in
patients with high-normal blood pressure, or pre-
hypertension, using the angiotensin receptor block-
er (ARB) candesartan compared with placebo.®
In TROPHY, during the 2-year period of active
treatment and 4-year total trial duration, treatment
with this ARB was associated with a safety and
tolerability profile similar to placebo. However,
hypertension and its pharmacotherapy have been
associated with changes in HRQL,” potentially
due to possible effects on patients’ symptoms.®
Although the many studies performed to evaluate
HRQL in hypertensive patients have frequently
demonstrated no change or an improvement in
quality of life scores as blood pressure is lowered,
no such evaluations have been made in patients
with prehypertension.” This report will present
the analysis of HRQL, a prespecified secondary
end point, in TROPHY as well as an analysis of
burden of illness (BOI) and a comparison of base-
line characteristics relative to otherwise similar
normotensive individuals and relative to those with
uncomplicated clinical hypertension.

MATERIALS AND METHODS

Detailed information regarding the design of
TROPHY is provided in a separate publication.®
Briefly, TROPHY was a 4-year randomized, dou-
ble-blind, placebo-controlled multicenter US study
that enrolled patients aged 30 to 65 years who had
prehypertension (average blood pressure values
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<139 mm Hg systolic/85-89 mm Hg diastolic or
130-139 mm Hg systolic/<89 mm Hg diastolic)
and had not received pharmacologic therapy in the
preceding 6 months. Patients were randomized to
once-daily double-blind treatment with candesar-
tan 16 mg or matching placebo for 2 years, fol-
lowed by a 2-year single-blind period during which
all patients were treated with placebo.

The impact of candesartan on HRQL was
assessed using the self-administered Short Form
(SF)-36 questionnaire. The SF-36 consists of 36
items that cover 8 domains (physical functioning
[PF], role physical [RP], bodily pain [BP], general
health [GH], vitality [VT], social functioning [SF],
role emotional [RE], and mental health [MH]).
Patients completed the SF-36 questionnaire at the
randomization visit, at months 24 and 48 (or at
the time of premature discontinuation), and at the
time of the primary study end point of develop-
ing clinical hypertension as defined in TROPHY:
blood pressure >140/90 mm Hg on any 3 visits or
at the final visit, blood pressure >160/100 mm Hg
on any one visit, or development of hypertension
requiring treatment. Changes from baseline in sub-
scale scores and physical and mental component
summary scores of the SF-36 were also evaluated.

The 8 individual domains were used to derive
the physical component summary (PCS) and men-
tal component summary (MCS) scores. The PCS
score was derived from the PF, RP, BP, and GH
scales, while the MCS score was derived from the
VT, SE, RE, and MH scales. Scoring of the scales
and summary measures were based on algorithms
defined in the SF-36 manual.!?

Statistical Analysis
Our HRQL sample included all randomized patients
who had both a baseline and at least one postbase-
line HRQL assessment. For the HRQL analyses,
patients were analyzed according to their random-
ized treatment (eg, intention-to-treat) using the last-
observation-carried-forward (LOCF) approach. An
analysis of covariance model was used in the com-
parison of treatment differences in the changes from
baseline in HRQL scales and component scores at
months 24 and 48. If <50% of the items in one scale
were missing, the mean scores for the completed
items in the same scale for that patient were used for
imputation. If at least 50% of the items in one scale
were missing, the subscale was considered missing
for that patient. Data were not imputed if the entire
scale was missing.

To further characterize the TROPHY popula-
tion, regression methods were utilized to compare
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Table I. Patient Characteristics at Baseline (N=734)

DEMOGRAPHICS

Age, y 48.7
Male 60.1
Female 39.9
Asian 4.5
Black 9.4
Caucasian 83.4
Hispanic 1.5
Other 1.2
CLINICAL CHARACTERISTICS
Cardiovascular diseases 4.2
Type 2 diabetes 1.4
Other 16.1

Values are percentages unless otherwise noted.

the BOI in patients with prehypertension to the
US general population norms and to patients with
uncomplicated hypertension (with no other chron-
ic condition) from the Medical Outcome Study
(MOS), statistically adjusting them to match the
age and sex distributions of the TROPHY sample.
Additional covariates included the presence of car-
diovascular disease, type 2 diabetes, and any other
chronic conditions. Significance tests were used to
compare the means across samples.

The US general population norms were estimated
from the responses to the 1998 National Survey of
Functional Health Status (NSFHS), which included
the SF-36 health survey. The overall response rate
for the NSFHS was 67.8%. Sampling weights were
applied to adjust the sample to match the age,
sex, and age by sex distribution of the US popula-
tion, according to 1998 US Census Bureau data.
Detailed sampling and data collection methods of
the NSFHS are described elsewhere.!!

The MOS was a 4-year observational study of
variations in practice styles and of health outcomes
for chronically ill patients.!> More than 20,000
patients participated in the MOS in 1986 from
523 randomly sampled clinicians in prepaid group
practice HMOs, multispecialty groups, and solo
and small single-specialty group practices in Boston,
Chicago, and Los Angeles. Patients with 5 “tracer”
conditions (hypertension, myocardial infarction,
type 2 diabetes, congestive heart failure, and clinical
depression) were selected for the study. The presence
of 27 comorbid medical conditions was determined
using a standardized medical history questionnaire
completed at the baseline visit of the study. Patients
completed a mailed questionnaire that included the
SF-36. The MOS data were used for comparisons.
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RESULTS

Baseline Characteristics

Of 809 randomized patients, 734 patients had
both a baseline and at least one post baseline mea-
surement: 95% (379 of 397) of patients receiving
candesartan and 91% (355 of 388) of patients
receiving placebo. Of these, 730 patients had
evaluable data (one candesartan and three placebo
patients had missing baseline PCS scores). The
majority of study participants were male (60.1%)
and Caucasian (83.4%), with a relatively low
prevalence of chronic conditions including cardio-
vascular diseases, 4.2%; type 2 diabetes, 1.4%;
and other conditions, 16.1% (Table I). A total of
51 patients (18 candesartan, 33 placebo) had their
HRQL data imputed. There was no evidence that
the missing data were systematic.

Treatment Effect Analysis
Among patients included in the HRQL population,
mean scores and standard deviations for the PCS
and MCS at baseline were similar in the candesartan
(51.85+7.17 and 52.98+7.25, respectively) and place-
bo (51.46+7.37 and 53.80+7.18, respectively) groups.
At each scheduled time point, scores for the
PCS and MCS were relatively unchanged rela-
tive to baseline values in both treatment groups.
At the LOCEF visit, mean PCS and MCS scores
averaged 50.91+8.01 and 53.04+7.98 in the can-
desartan group, respectively, and 51.19+7.38 and
53.90+7.48 in the placebo group, respectively
(Table II). Similarly, there were no differences
between the candesartan and placebo groups for
any of the individual physical or mental scales at
any time point (P>.05).

BOI Analysis

Initial comparison to the age- and sex- adjusted
US general population norms (N=2031) demon-
strated significantly better baseline scores for the
TROPHY participants than the general popula-
tion norms on all of the 8 scales and 2 summary
measures, with the mean score differences between
the groups ranging from 1.91 for the PF scale to
4.31 for the BP scale (P<.0001). Further adjust-
ment for chronic conditions, however, revealed
that TROPHY participants had significantly lower
scores (worse HRQL) on all of the scales except
the RP and RE scales and the MCS measure (mean
range, 1.14-2.53; P<.05) (Table III).

When compared with the age- and sex-adjusted
MOS patients with uncomplicated hypertension
(n=1581), the TROPHY participants had a signifi-
cantly higher score on 3 scales (RP, GH, and RE)
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Table II. Treatment Group Effects and Pairwise Comparisons for Baseline, Month 24, Month 48, and Final Visit (LOCF) for
SE-36 Component Summaries (Quality of Life Population)

TreaArMENT GROUP DIFFERENCE

CANDESARTAN Praceso (CaNDESARTAN MiNUs PLACEBO)?

Time PoinT/ScALE No. LS Meax (SE)  No. LS Mzean (SE) LS Mzan (SE) 95% CI P VALUE
Baseline® 378 352

PCS 51.85+7.17 51.46+7.37

MCS 52.98+7.25 53.80+7.18
Month 24 316 202

PCS 51.320 (0.376) 51.733 (0.471) -0.413 (0.603)  —1.597 t0 0.772 494

MCS 53.030 (0.405) 53.673 (0.507) -0.643 (0.650)  —1.921 to 0.634 323
Month 48 139 94

PCS 51.022 (0.560) 52.382 (0.681) -1.360 (0.881)  —3.097 to 0.376 124

MCS 54.465 (0.527) 54.766 (0.642) -0.311 (0.834)  —1.954 to 1.331 .709
Final visit (LOCF) 375 347

PCS 50.815 (0.347) 51.380 (0.361) —0.565 (0.501) —-1.549 t0 0.418 .260

MCS 53.242 (0.364) 53.647 (0.379) —0.405 (0.526) —1.438 t0 0.628 442

Abbreviations: CI, confidence interval; LOCE last-observation-carried-forward; LS, least-squares; SE, standard error; *Pairwise compar-
isons performed using an analysis of covariance model with baseline as the covariate. bBaseline values include mean and standard devia-
tions. Physical component summary (PCS) consists of the physical functioning, role physical, bodily pain, and general health concepts.

Mental component summary (MCS) consists of the vitality, social functioning, role emotional, and mental health concepts.

Table III. Burden Comparison of the Baseline TROPHY Data to the US Norms

GeNERAL US
PorurarioN NORMS,

GeNERAL US

Porurarion Norwms, TROPHY vs GENERAL

TROPHY SampLE AGE- AND SEX-ADJUSTED AGE-, SEX-, AND DISEASE- POPULATION, AGE-, SEX-,
(N=734) (N=2031) ApjUSTED (N=2031) AND DISEASE-ADJUSTED
MEean
MEeaN SE MEeaN SE MEeanN SE DIFFERENCE F
SF-36 scales
Physical functioning 52.02 0.30 50.11 0.28 53.93 0.38 1.91 15.3412
Role physical 53.69 0.26 50.25 0.30 54.36 0.41 0.67 1.883
Bodily pain 53.99 0.31 49.68 0.31 55.85 0.40 2.53 13.216°
General health 53.54 0.25 49.90 0.31 55.48 0.40 1.94 16.662%
Vitality 54.53 0.30 50.69 0.31 55.67 0.42 1.14 4.832¢
Social functioning 53.26 0.27 50.46 0.31 54.70 0.43 1.44 8.119¢
Role emotional 52.94 0.26 50.52 0.31 53.56 0.44 0.62 1.472
Mental health 52.52 0.27 50.25 0.31 54.05 0.43 1.53 9.0304
SF-36 summary measures
Physical summary 53.29 0.26 49.87 0.29 54.99 0.39 1.70 13.19°
Mental summary 53.07 0.27 50.56 0.31 53.94 0.43 0.87 2.872

Abbreviations: SE, standard error; SE Short Form; TROPHY, Trial of Preventing Hypertension. *P<.0001; bP<.001; <P<.05; 4P<.01.

as well as the PCS (mean difference, 1.92-5.34;
P<.01). Further adjustment for chronic conditions,
however, demonstrated that the prehypertensive
patients had a significantly lower BP score (mean
difference, 1.81; P<.05) and significantly higher
GH (mean difference, 3.82; P<.0001) and RE
(mean difference, 1.57; P<.05) (Table IV).
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When compared with the US general-population
healthy subsample (n=589), approximately 8%
more TROPHY participants reported having at
least some level of BP; approximately 4 times more
TROPHY participants reported that at least “a lit-
tle bit” of BP interfered with normal work (81.4%
vs 20.7%). Approximately 18% more TROPHY
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Table IV. Burden Comparison of the Baseline TROPHY Data With the MOS Uncomplicated Hypertension Group

MOS UNCOMPLICATED
HypertENSION GROUP,

TROPHY vs
UNCOMPLICATED
HypertENSION GROUP,

MOS UNCOMPLICATED
HypPERTENSION GROUP,

TROPHY SampLE AGE- AND SEX-ADJUSTED  AGE-, SEX-, AND DISEASE-  AGE-, SEX-, AND DISEASE-
(N=734) (N=1581) ADJUSTED (N=1581) ADJUSTED
MEaN
MEaN SE MEaN SE MEean SE Di1FFERENCE F

SF-36 scales

Physical functioning 52.02 0.30 52.32 0.59 53.35 0.64 1.33 3.56

Role physical 53.69 0.26 50.44 0.64 52.25 0.69 —-1.44 3.756

Bodily pain 53.99 0.31 53.84 0.60 55.80 0.65 1.81 6.254*

General health 53.54 0.25 48.20 0.54 49.72 0.58 -3.82 36.725"

Vitality 54.53 0.30 53.49 0.59 55.05 0.63 0.52 0.555

Social functioning 53.26 0.27 53.35 0.48 54.09 0.53 0.83 1.998

Role emotional 52.94 0.26 50.67 0.66 51.37 0.72 -1.57 4.200*

Mental health 52.52 0.27 52.48 0.56 52.89 0.61 0.37 0.307
SF-36 summary measures

Physical summary 53.29 0.26 51.37 0.60 53.37 0.65 0.08 0.012

Mental summary 53.07 0.27 52.28 0.56 52.72 0.61 -0.35 0.282

1P<.05; PP<.0001.

Abbreviations: MOS, Medical Outcome Study; SE, standard error; SE Short Form; TROPHY, Trial of Preventing Hypertension.

participants reported that at least “a little bit” of
BP interfered with normal work than in the healthy
subsample (n=751) of the uncomplicated hyperten-
sion group who did not have any other comorbid-
ity (81.4% vs 63.7%).

The responses to the individual GH items of the
TROPHY participants were largely comparable to
those of the healthy subsample of the US general
population. The perception of the GH of the healthy
subsample of the uncomplicated hypertension group
with no comorbidity appeared to be worse than
that of the TROPHY participants. For example,
approximately 70% of the TROPHY participants
did not expect their health to get worse, but only
50% of the uncomplicated hypertension group with
no comorbidity perceived that it might.

DISCUSSION
In the current study, we evaluated the impact of the
ARB candesartan on HRQL in the TROPHY trial.
Patient self-reports of HRQL were relatively unchanged
throughout the 4-year study following treatment with
both candesartan and placebo. The current study is the
first to report the effect of antihypertensive therapy on
HRQL in prehypertensive patients.

The current analysis is confirmatory of previ-
ously reported data on the tolerability of cande-
sartan in the TROPHY population, in which the
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proportion of patients who discontinued study
medication prematurely due to an adverse event
was comparable in the medication and placebo
groups during the 4-year study period (7.3% vs
5.9%) and during the 2-year double-blind treat-
ment period (5.6% vs 5.4%). A factor in selecting
an ARB for use in this trial compared with placebo
was the expected safety and tolerability profile
based on treatment of patients with hypertension.

In addition to being relatively healthy, TROPHY
participants were from a highly functioning popu-
lation. Regardless, some limitations, such as bodily
pain, might have interfered with normal life when
compared with the healthy US population. The
observed increase in BP in TROPHY participants
may be to some extent related to the higher aver-
age body mass index (BMI) in this population (30
kg/m?) ,compared with the US norm (27 kg/m?), as
BMI and BP are highly correlated.!>!4

The findings from this study further reinforce
the impression that hypertension is a relatively but
not completely “silent” disease. The BOI analysis
indicates that hypertension alone, particularly when
in an early stage, does not have a great impact on
functional status and psychological well-being. The
comparison against disease-adjusted norms, howev-
er, suggests that there is some impact, but the impact
is relatively small. Recent data suggest that patients
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with established hypertension receiving pharmaco-
therapy may feel better as blood pressure is lowered
because of symptom improvement, regardless of the
type of medication given.>'> Angiotensin-converting
enzyme inhibitors and angiotensin II receptor antag-
onists may offer some advantage with regard to
effects on cognitive function and sexual activity!®;
one study has also suggested that a calcium chan-
nel blocker—based treatment regimen lowered the
incidence of dementia.

The current results are consistent with previ-
ous studies evaluating the effect of candesartan
on HRQL. A previous study demonstrated that in
a placebo-controlled trial of hypertensive African
Americans, lower diastolic and systolic blood
pressure levels were achieved in patients treated
with candesartan 16 to 32 mg once daily, with
no change in their HRQL as assessed by SF-36,
during the 12-week study.!” Another study that
evaluated the effect of candesartan on the HRQL
of elderly hypertensives (Study on Cognition and
Prognosis in the Elderly [SCOPE])!® reported
similar findings. Adverse effects are commonly a
cause of therapy discontinuation in many condi-
tions including hypertension. A treatment regimen
that maintains patients’ HRQL is more likely to
be taken regularly, with potential additional ben-
efits. Pharmacologic interventions in patients with
established hypertension with many medications,
including ARBs, suggest a great impact on HRQL
in treated patients compared with placebo.*

Study Limitations

The current study results have to be considered in
the context of several limitations. First, HRQL was
assessed using a generic instrument. Disease-specific
PRO measures are relevant to a particular group of
patients and are developed to assess specific popula-
tions and evaluate the impact of a particular medical
condition and/or treatment and may be more appro-
priate to use.!”?° However, there are currently no
disease-specific PRO measures for prehypertension
or hypertension. Generic measures may be used to
characterize healthy samples without a particular
medical condition, and since TROPHY was a trial
in relatively healthy patients, the use of a generic
measure was appropriate.”!

Lipid abnormalities were defined using medical
history codes 272.0, 272.1, and 272.9. National
Cholesterol Education Program Adult Treatment
Panel III guidelines for identifying patients with
dyslipidemia were not utilized. This may have
underestimated or overestimated the prevalence
of dyslipidemia in the TROPHY population; how-
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ever, any misclassification due to this definition is
nondifferential between the treatment groups and
should not alter the study conclusions.

Another limitation is that the relatively healthy
TROPHY patients with high baseline HRQL may
be healthier than patients with similar blood pres-
sure levels who may not be willing or eligible to
participate in a clinical trial due to the implementa-
tion of the inclusion and exclusion criteria. To that
end, the study findings may underestimate the BOI
of prehypertension.

The study design did not allow for a responder
analysis, which would further evaluate whether
individuals who developed clinical hypertension had
a lower HRQL compared with those who remained
disease-free. Moreover, since we did not collect data
on circadian blood pressure, we could not further
evaluate the relationship between changes in blood
pressure levels and changes in HRQL over time.
Last, while the study cohort included 9% blacks
and 8% other races, there were too few nonwhites
for a post hoc subgroup analyses.

The current study also has several strengths. It
was the first study to evaluate the BOI in prehyper-
tension and the impact of treatment on HRQL in
this population. Further, previous studies evaluat-
ing the impact of HRQL in hypertension gener-
ally focused on a smaller sample of patients and
provided short-term (eg, 12 weeks) assessments.®
Unlike those studies, the current analysis included
a longer-term assessment (up to 4 years) and a
relatively large sample size.

CONCLUSIONS

In TROPHY, patients with prehypertension had rela-
tively high baseline HRQL. HRQL were maintained
with the ARB candesartan over the 2-year treatment
period and an additional 2-year period when all
patients were on placebo follow-up. Future research
should consider the development of standardized
methods for assessing HRQL in hypertension and
prehypertension in order for comparisons to be
made more easily across various studies and patient
populations. Additional studies on how prehyperten-
sion can impact HRQL in patients outside of trial
settings would further help to characterize the impact
of disease on everyday functions. Given the fact that
HRQL in hypertension may be affected by the lack of
adherence to treatment regimens, 2 it is important to
provide programs and/or services to improve adher-
ence, which would ultimately maximize therapeutic
benefits. Last, the observed higher BMI in this patient
population suggests the importance of early screening
and identification of patients at risk for hypertension
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and the effective management of comorbidities that
may affect the development of hypertension and its
consequences, as well as HRQL.
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