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Purpose/introduction: The Canadian Hypertension Education Program (CHEP) has identified
blood pressure (BP) control as a key target for an overall reduction in cardiovascular disease
risk. The POWER survey (Physicians’ Observational Work on Patient Education According to
their Vascular Risk) used Framingham methodology to investigate the impact of an angiotensin-
receptor-blocker-based regimen on arterial BP and total coronary heart disease (CHD) risk in
a subset of patients recruited in Canada.

Methods: 309 Canadian practices screened for patients with either newly diagnosed or uncon-
trolled mild/moderate hypertension (sitting systolic blood pressure [SBP] >140 mmHg with
diastolic blood pressure [DBP] <110 mmHg). Treatment comprised eprosartan 600 mg/day with
add-on antihypertensive therapy after 1 month if required. The primary efficacy variable was
change in SBP at 6 months; the secondary variable was the absolute change in the Framingham
10-year CHD risk score.

Results: 1,385 patients were identified, of whom 1,114 were included in the intention-to-treat
(ITT) cohort. Thirty-eight point four percent of ITT patients were managed with monotherapy
at 6 months, versus 35.2% and 13.7% with two-drug or multiple-drug therapy, respectively.
SBP in the ITT cohort declined 22.4 (standard deviation [SD] 14.8) mmHg and DBP declined
10.5 (SD 10.3) mmHg during that time. The absolute mean Framingham score declined 2.1
(SD 3.1) points with significant age and sex variation (P<<0.001) and differences between the
various Framingham methods used.

Discussion/conclusion: Primary care physicians were able to use a strategy of BP lowering
and CHD risk assessment to achieve significant reductions in BP and Framingham-assessed
CHD risk. The effect size estimate of the different Framingham methods varied noticeably;
reasons for those differences warrant further investigation.

Keywords: blood pressure, hypertension, angiotensin-receptor blocker, observational study

Introduction
Hypertension is widely prevalent among the adult population of Canada and is associ-
ated with increased risk of all-cause mortality."! The expert recommendations of the
Canadian Hypertension Education Program?*? characterize high blood pressure (BP)
as “one of the most common modifiable risk factors for cardiovascular disease in
Canada” and identify BP control as a key target in any program for the reduction of
risk for cardiovascular disease.’

This current Canadian guidance emphasizes the importance of assessing global
cardiovascular risk and identifies a range of risk assessment tools that may be used
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for that purpose, including instruments developed from the
Framingham Heart Study.**

The POWER project (Physicians’ Observational Work
on Patient Education According to their Vascular Risk)
created opportunities to evaluate, in patients recruited in
Canada, the effect of treatment with the angiotensin-receptor
blocker eprosartan on systolic BP (SBP) and, inter alia, the
effect of eprosartan-based therapy (EBT) on total coronary
heart disease (CHD) risk, as represented by Framingham
methodology.

Patients and methods

The overall design and methodology of POWER have
been described.® In brief, POWER was an open-label, post-
marketing surveillance survey of 6 months duration. Patients
were recruited from Canada and 15 other countries (Bahrain,
Belgium, Bulgaria, Croatia, Greece, South Korea, Kuwait,
Poland, Qatar, Russia, Saudi Arabia, South Africa, Sweden,
Thailand, and the United Arab Emirates). Cardiovascular risk
assessment in all countries except Canada was based on the
Systemic Coronary Risk Evaluation (SCORE) methodology
and is the subject of a separate report.”

Participating physicians collected data for not less than
five patients who: 1) had newly diagnosed mild-to-moderate
hypertension (defined in the Canada cohort as mean sit-
ting SBP in the range 140 mmHg to <180 mmHg, plus
mean sitting diastolic BP [DBP] <110 mmHg) for which
eprosartan was proposed as treatment; 2) had hypertension
considered not sufficiently controlled by current therapy; or
3) were unable to tolerate other antihypertensive medications.
Exclusion criteria were limited to those specified in the extant
local Summary of Product Characteristics for eprosartan.®

The protocol stipulated initiation of eprosartan at
600 mg/day. If the BP response after a month of this therapy
was considered insufficient, additional drugs (preferably
hydrochlorothiazide 12.5 mg/day) could be introduced on
a background of continued eprosartan treatment, still at a
dose of 600 mg/day.

Participating physicians were encouraged, at their sole
discretion, to implement other risk reduction measures as
they considered appropriate to the circumstances of indi-
vidual patients.

Ethical considerations

The design and conduct of POWER in Canada conformed
to prevailing requirements relating to conduct of research in
humans and the general principles of good clinical practice.
Informed written consent was obtained for all patients, who

were assured that they were free to withdraw from the study
at any time and for any reason without prejudice to their sub-
sequent medical care. Institutional review board and/or ethics
committee review and approval was sought and obtained as
required by local regulations and practice.

Objectives

The primary objective of POWER was to assess the absolute

change in SBP in a large hypertensive population treated

with EBT for 6 months.

Secondary efficacy variables included the absolute change
in the 10-year risk of hard CHD (myocardial infarction and
coronary death) assessed by the Framingham risk scoring
from baseline (V1) to final visit (V3).

Three complementary methods were used to calculate
the 10-year risk of developing hard CHD in the Canadian
contingent:

e The recorded Framingham risk: physicians recorded
the Framingham risk estimate using published tables of
Framingham point scores.’

e The calculated Framingham risk using tables of the Framing-
ham point scores: risk factors (age, sex, smoking status, SBP,
and total and high-density lipoprotein [HDL]-cholesterol)
were recorded at each visit and Framingham risk was cal-
culated using exact values of these risk factors.

e Framingham risk was calculated using formulae.

Statistics

BP and laboratory parameters were compared between
visits using covariance analysis (with baseline value as the
adjusted variable).

Nominal qualitative variables were compared using the
chi-squared test. Ordinal qualitative variables were compared
using the Wilcoxon test and quantitative variables were
compared by the analysis of variance. Descriptive statistics
were prepared for safety data on all patients who received
at least one dose of EBT.

Results

Between May 2005 and October 2009, a total of 1,385 patients
were recruited at 309 centers in Canada. The subsequent
derivation of a Canadian intention-to-treat (ITT) cohort of
1,114 patients is shown in Figure 1; 933 patients met criteria
for a primary prevention population to which the Framingham
methodology was applicable. General demographic data for
the Canadian ITT cohort and the Framingham-eligible subset
appear in Table 1 and baseline hemodynamic information for
both those groups appears in Table 2.
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Included population
(n=1,385)

Safety population
(n=1,315)

ITT population
(n=1,114)

PP population
(n=1,023)

Figure | Patient disposition.

Exclusion of patients having
not received one dose of
study treatment (n=70)

+ Age <18 years (n=9)

+ SBP not available at V1 and at a
post-baseline visit (n=39)

+ SCORE/Framingham data not

available at V1 and at a post-baseline
visit (n=194)*

* Prescription of an eprosartan-based
therapy for other reasons** (n=29)

+ SBP <140 mmHg or SBP <130 mmHg
for diabetic patients at V1 (n=65)*

Notes: *Patients may appear in more than one exclusion category. **Reasons other than those described in the protocol (eg, newly-diagnosed hypertension, an inability to
tolerate other antihypertensive medication, or a lack of response to current antihypertensive medication).
Abbreviations: SBP, systolic blood pressure; V1, baseline; ITT, intention to treat; PP, per protocol.

The mean duration of treatment in the Canadian ITT
population of POWER was 170.6170.2 days.

Baseline SBP increased with age in the ITT cohort
(mean of 157.1£12.9 mmHg at age >70 years versus mean
of 153.3+11.3 mmHg at age =50 years; P=~0.002 for
trend). By contrast, DBP fell with age (84.6+£10.4 mmHg
at age >70 years versus 94.1+7.3 mmHg at age =50 years;
P<0.001 for trend). Consequently, pulse pressure (PP)
increased considerably with age (72.6£14.0 mmHg at
age >70 years versus 59.2+12.3 mmHg at age =50 years;
P<0.0001).

The proportion of patients with isolated systolic hyperten-
sion (SBP =140 mmHg and DBP <90 mmHg) in the ITT
cohort also increased with age, being 38.2% (n=112) at age
6069 years and 57% (n=138) at age >70 years, compared with
20.5% (n=50) and 27% (n=90) at <50 years and 50—59 years,
respectively (P<<0.0001 for trend). Isolated systolic hyperten-
sion was in general more prevalent among women than men
(41.3% versus 29.5%, respectively; P=0.0003).

Slightly more than half of the Framingham-eligible
Canadian contingent of POWER (n=510; 54.7%) was initially

assigned to monotherapy to control BP, 24% (n=226)
were assigned to two-drug therapy, and 10.4% (n=97) to
multidrug therapy. Data were not recorded for 10.7% of
patients (n=100). During the survey, that distribution shifted
away from monotherapy (38.4% [n=358] at completion of
follow-up) toward greater use of bitherapy (35.2% [n=328]
at completion of follow-up) or multi-drug regimens (13.7%
[n=119] at completion of follow-up). Combination therapy
was more often encountered in older or diabetic patients,
and in those with significant cardiovascular history. The
most often recorded drugs supplementing eprosartan at
V3 were: hydrochlorothiazide in a fixed dose combination
(n=337; 38%); calcium channel blockers (n=96; 10.8%); ACE
(angiotensin-converting-enzyme)-inhibitors (n=63; 7.1%);
and beta-blockers (n=49; 5.5%).

Some 37% of the Framingham-eligible patients
(n=349) had a family history of cardiovascular disease.
Also recorded in that contingent were diabetes (n=129),
microalbuminuria (n=58), arteriosclerosis (n=35), left ven-
tricular hypertrophy (n=29), raised plasma creatinine (n=29),
and proteinuria (n=20).
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Table | Demographic characteristics (ITT population; n=1,114)
and Framingham-eligible subset (n=933)

Demographic ITT Framingham-
characteristics population eligible subset
(n, %) (n, %)
Sex (n, %) n=1,110 n=919
Men 574 (52.2%) 480 (52.2%)
Women 526 (47.8%) 439 (47.8%)
Age (years) n=1,114 n=933
Mean + SD 59.2+12.5 57.7+12.2
<50 244 (21.9%) 227 (24.3%)
50-59 333 (29.9%) 307 (32.9%)
6069 295 (26.5%) 238 (25.5%)
=70 242 (21.7%) 161 (17.3%)
Height (cm) n=982 n=826
Mean + SD 164.6+12.4 164.5£12.5
Weight (kg) n=1,078 n=902
Mean + SD 81.6+18.3 81.6+18.3
BMI (kg/m?) n=953 n=801
Mean + SD 30.1+6.6 30.14£6.5
Waist circumference (cm) n=950 n=794
Mean + SD 98.3+14.9 98.1£15.2
Race n=1,097 n=919
White 650 (59.3%) 532 (57.9%)

Black of African heritage 286 (26.1%) 243 (26.4%)

or African American

Asian 104 (9.5%) 95 (10.3%)

American Indian or Alaska 43 (3.9%) 39 (4.2%)

American

Native Hawaiian or Other 6 (0.7%) 3 (0.3%)

Pacific Islander

Other 8 (0.1%) 7 (0.8%)
Smoker status n=1,114 n=933

Yes 185 (16.6%) 153 (16.4%)

No 929 (83.4%) 780 (83.6%)
Total: HDL-C ratio (n=660) (n=563)

3.5+0.9 3.5+0.9

Note: Sample sizes vary due to lack of recorded data.
Abbreviations: ITT, intention-to-treat; SD, standard deviation; BMI, body mass
index; HDL-C, high-density lipoprotein cholesterol.

Table 2 Baseline mean blood pressures and hypertension
classification (ITT population; n=1,114) and Framingham-eligible
subset (n=933)

ITT Framingham-
population eligible subset
(n=1,114) (n=933)
SBP (mmHg) (n=1,114) 155.8+12.1 155.9£12.0
DBP (mmHg) (n=1,112) 90.36+9.9 91.319.4
PBP (mmHg) (n=1,112) 65.46+14.2 64.6+13.8
Type of hypertension n=1,098 n=931
Isolated systolic hypertension 386 (35.2%) 292 (31.4%)
Isolated diastolic hypertension 32 (2.9%) 28 (3%)
Diastolic-systolic hypertension 643 (58.6%) 584 (62.7%)
No hypertension* 37 (3.4%) 27 (2.9%)

Notes: Blood pressure data are mean * standard deviation. *SBP <140 mmHg and
DBP <90 mmHg.

Abbreviations: DBP, diastolic blood pressure; ITT, intention-to-treat; PBP, pulse
blood pressure; SBP, systolic blood pressure.

Baseline Framingham risk status by each of the three
methods used is illustrated in Figure 2. The mean value calcu-
lated by formulae was 7.8%16.3% with evidence of a marked
sex difference (men 11.1%+6.9%, women 3.9%%1.7%;
P<0.001). There was also a marked progression of risk score
with age (4.0%12.8% at age <50 years, 6.9%=+3.7% at 50-59
years, 9.0%16.0% at 60—69 years, and 11.2%+9.5% at age
=70 years). The range of risk encountered precluded estima-
tion of a mean value by the calculation method.

BP trends during treatment

Among the overall ITT cohort, mean SBP declined
22.4+14.8 mmHg to 133.5+13.6 mmHg during the course
of the survey. Mean DBP declined 10.5£10.3 mmHg to
79.8+8.2 mmHg and mean PP fell 11.82+14.4 mmHg to
53.8+13.3 mmHg. The mean reduction in PP was greater
in women than in men (12.9+15.1 mmHg for women
versus 11.0£13.6 mmHg for men; P=~0.03), even though
there were no significant differences in mean changes in
SBP or DBP.

The mean reduction in both SBP and DBP was ~3 mmHg
larger in younger patients (up to age 59 years) than in older
ones (=60 years; P<<0.0088 for SBP trend, P<<0.001 for
DBP trend). However, there was no significant age-related
variation in the mean PP reduction.

Patients with no history of cardiovascular disease
at baseline (ie, those eligible for calculation of risk by
Framingham methodology) had ~3—4 mmHg greater mean
reduction than history-positive patients in SBP (22.9 mmHg
versus 19.2 mmHg, respectively) and DBP (11 mmHg versus
7 mmHg, respectively) (both P<<0.0001). The reduction in
mean PP was also larger in the Framingham-eligible cohort
than in the ITT population, but the difference (~1.5 mmHg),
although significant (P<<0.0001), was small.

In all, 885 patients (94.9%) of the Framingham-eligible
contingent of 933 patients were considered to have displayed
a response to BP-lowering therapy by the final visit of the
study, according to the definition of “response” as either:
SBP <140 mmHg and/or a reduction of SBP of =15 mmHg;
or DBP <90 mmHg and/or reduction of DBP of =10 mmHg.
In parallel, 659 patients (70.6%) were classified as having
normalized BP at V3 (defined as SBP <140 mmHg and
DBP <90 mmHg).

Trends in other CHD risk factors

The number of smokers in the Framingham-eligible sub-
set fell from 153 at baseline (16.4% of 933) to 128 at
V3 (15.1% of 846). Baseline mean total cholesterol was
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] Recorded Framingham risk

(] Calculated Framingham risk using tables of the Framingham point scores
M Calculated Framingham risk using formulae

40+
35+
30+
25+
20+
154
104 9.5

5 35

Percentage of patients (%)

<1% 2%

Figure 2 Baseline Framingham CHD risk status, according to methodology.
Abbreviation: CHD, coronary heart disease.

204.5£38.0 mg/dL, which declined to 197.2+37.4 mg/dL
at V3, a mean reduction of 9.1£29.2 mg/dL. Similar small
reductions were recorded in the overall Canadian ITT
population.

Risk score trends during treatment

Figures 3 and 4 depict the shifts in distribution of the
Framingham CHD risk distribution by the end of the survey
according to the various methods used.

The absolute mean score (determined by formulae)
declined by 2.11£3.1 points (n=374), with evidence of varia-
tion according to age and sex (Table 3).

Shifts in BP, cholesterol (total and HDL), and smoker
status for patients who were recorded as achieving a reduc-
tion in Framingham-estimated CHD risk of at least one
category during 6 months of EBT, are shown in Table 4.
Improvements in the non-BP variables were more likely
to be noted when Framingham scores were derived from
physician recordings.

Safety findings
A total of 119 suspected adverse drug reactions were recorded
in 76 patients (5.8%) in the safety population (n=1,315).
Summary details of these incidents are provided in Table 5.
The two deaths (which also accounted for two of the
serious events recorded) were fatal myocardial infarctions
in male patients aged 57 and 67, respectively. The third seri-
ous event was recorded as a case of ileal inflammation that
resolved and did not require termination of that patient’s
participation in the study.

25.6

3%—4%

36.8

30.3

>15%
Framingham - 10-year risk for hard coronary heart disease

5%—9% 10%—14%

The severe events (nine events in seven patients) were
recorded across a wide range of organ-systems and manifesta-
tions and produced no coherent safety signal. In detail, these
events were headache (two events in two patients), nausea
(one event in one patient), gouty arthritis (one event in one
patient), dizziness (one event in one patient), cough (one
event in one patient), and sense of suffocation (one event in
one patient). The remaining two severe events (in one patient)
were not coded to an organ-system.

Among suspected adverse drug reactions leading to
termination of participation in the study, the largest single
contributing organ-system was ‘nervous system disorders’,
of which headache (15 cases in 15 patients) and dizziness
(eleven cases in eleven patients) were the biggest categories
by a substantial margin. Fatigue (six cases in six patients)
and cough (four cases in four patients) were other categories
contributing more than two cases.

Discussion

The significance of primary care as a route to improved
cardiovascular health for Canadians is acknowledged.
Optimizing the performance of primary care for that purpose
is a multifactorial challenge, involving attention to organiza-
tional structures and incentive mechanisms as well as core
medical competencies.”!® Convincing doctors that they have
effective, reliable, and easy-to-use tools for the evaluation
and management of cardiovascular risk is nevertheless central
to the delivery of sound primary care. Our experience in the
Canadian contingent of POWER indicates that risk assess-
ment and monitoring based on the Framingham instruments
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Figure 3 Shifts in Framingham CHD risk distribution during treatment.

Notes: (A) n=892 and 81| for baseline and end of study, respectively. (B) n=540 and 424 for baseline and end of study, respectively. (C) n=546 and 427 for baseline and

end of study, respectively.
Abbreviation: CHD, coronary heart disease.

is feasible and effective, though that conclusion is subject to
various qualifications.

We used three methods to calculate cardiovascular risk. As
shown in Figure 2, there was reasonably close correspondence
between the baseline risk distribution provided by the two cal-
culated methods. There was also fair correspondence between

these methods in the shift in risk distribution during EBT
(Figure 3). By contrast, the risk distribution obtained from
physicians’ estimates produced a notably higher proportion of
high-risk (=15%) patients than the other methods (Figure 2)
and a different pattern of risk redistribution during treatment
(Figure 3). Further inspection of the data in Figure 3 reveals
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|:| Recorded Framingham risk

. Calculated Framingham risk using tables of the Framingham point scores

. Calculated Framingham risk using formulae

70
64.1

60

50

45.5

Percentage of patients (%)

Decrease of No change

at least
one class

Figure 4 Aggregate shift in Framingham CHD risk distribution during treatment.
Abbreviation: CHD, coronary heart disease.

that, although physician estimates conformed with the other
two methods in registering a shift of patients from higher
to intermediate levels of risk, they were less sensitive to
movements from intermediate to low risk levels. The overall
consequence of this discrepancy is evident in Figure 4, which
shows that the percentage of patients judged to have improved
their Framingham risk status during the period of treatment
and observation was 28% by physician estimates but more
than 40% by the two other methods.

The discrepant estimates produced by these different
applications of the Framingham risk scoring method were
not anticipated when the study was being devised. We do not
know if this is an isolated finding attributable to chance; nor
do we know which of the two estimates (28% versus >40%)
is a truer reflection of the real effect of treatment, though

Table 3 Absolute mean change (+ SD) of calculated Framingham
CHD risk using formula, stratified by age and sex

Men (n=202) —2.943.9
Women (n=172) —1.1£1.0

P<0.001
<50 years (n=207) —1.1£1.3
50-59 years (n=297) -2.1£2.3
60-69 years (n=228) —1.9+2.7
=70 years (n=155) -3.2+4.9

P<0.001

Note: Data are percentages.
Abbreviations: CHD, coronary heart disease; SD, standard deviation.

52.9 594

7.5 6.1

Increase of
at least
one class

the congruence between the calculation methods leads us to
favor those findings. Individual physicians were not advised
of the differences between methods during the trial and
therefore would not have been aware of the anomaly. Even
without comparisons, however, it is possible that some phy-
sicians would have been discouraged to find (from their own
estimates) that their efforts appeared to have demonstrably
improved the risk status of only about one patient in four.
POWER was not designed to investigate how physicians’
assessment of the effectiveness of an intervention may affect
their motivation to persist with that intervention, but our
observations lead us to think that this is an area of primary
care practice that deserves more attention. Initiatives such
as Canadian Health Awareness program may prove informa-
tive in this respect.!!

The scale of the treatment effect observed may also have
been influenced by the fact that we used the Framingham
assessment for 10-year risk of hard CHD. Experience
elsewhere in North America'? confirms that, as might be
expected, application of the Framingham global cardio-
vascular instrument, which adds cerebrovascular disease,
angina, heart failure, and peripheral vascular disease to
the endpoints of the CHD instrument, displaces the distri-
bution toward higher levels of risk. Such a redistribution
might increase the potential for demonstrating an effect
of intervention, especially when the effects of sartans on
stroke are considered.’*!¢ In any event, it should be borne
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Table 4 Distribution on change in risk factors (SBP, total and HDL cholesterol, and smoker status) during the survey among patients

whose overall CHD risk decreased by at least one class

Subjects whose recorded
Framingham CHD risk
decreased at least one class
(n=233)

n (%)

Subjects whose calculated* Subjects whose calculated”
Framingham CHD risk
decreased at least one class
(n=154)

n (%)

Framingham CHD risk
decreased at least one class
(n=170)

n (%)

Decrease of SBP of at 204 (87.6%)

least one class

Decrease of total cholesterol 84 (36.1%)
of at least one class

Increase of HDL-cholesterol 22 (9.4%)
of at least one class

Smoking cessation 12 (5.2%)

138 (89.6%) 149 (87.6%)

37 (24.0%) 36 (21.2%)
0 (0%) 0 (0%)
8 (5.2%) 7 (4.1%)

Notes: *Using tables of the Framingham point scores. “Using formulae.

Abbreviations: CHD, coronary heart disease; HDL, high-density lipoprotein; SBP, systolic blood pressure.

in mind that change in a score does not necessarily signify
a change in actual risk.

Although POWER was configured to examine overall risk,
the principal intervention was against BP, and it was reduction
in BP that drove the realignment of overall CHD risk (Table 4).
By the current standards of North America, ours was a cohort
with relatively low total cholesterol and rates of smoking.'” It
may be conjectured that similar overall effect on risk scores
might be achieved by other interventions, with similar effect
on BP-related risk. However, it may be noted that Framingham
Heart Study researchers have recently suggested that impaired
vascular function may contribute to increase in cardiovascu-
lar risk by promoting exaggerated BP responses during the
physical activities of daily living.'® Reports that angiotensin-
receptor blockers can ameliorate both these aspects of vascular

dysfunction'®?

may therefore be supportive of a degree of
treatment-specific benefit (although, see Sozen et al* for
reservations that any effect on endothelial function may not
be sustained in long-term clinical use).

Detailed examination of outcomes by ethnic identity

was not part of our analysis plan and, in any event, would

Table 5 Summary of suspected adverse drug reactions in the
Canadian POWER safety population (N=1315)

Number of SADRs
(Percentage of total
SADRs [n=119])

Number of patients
with =1 SADR
(Percentage of total
patients [n=1315])

SADRs leading to 83 (69.7%) 51 (3.9%)
study discontinuation

Serious SADRs 3 (2.5%) 3(0.2%)
Severe SADRs 9 (7.6%) 7 (0.5%)
Deaths 2 (1.7%) 2 (0.2%)

Abbreviations: SADRs, suspected adverse drug reactions; POWER, Physicians’
Observational Work on Patient Education According to their Vascular Risk.

necessarily have been restricted to the black or white
Canadians who comprised three-quarters of our cohort.
Appreciation of the variations in exposure to cardiovascular
risk factors among Canadians of differing ethnicities is
important,* though we incline also to the view that dura-
tion of residency and degree of acculturation are likely to
be substantial influences on this aspect of cardiovascular
risk.?

In conclusion we were able to demonstrate, in this cohort
of Canadian patients with hypertension, that 6 months of EBT
was associated with substantial reductions in total CHD risk,
and that Framingham instruments could be used success-
fully in primary care for the initial assessment of risk and to
monitor the effect of therapy. The effect size observed varied
noticeably according to the Framingham method used, for
reasons that remain unclear but which may warrant further
investigation.
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