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OBJECTIVES: Hypertension is common among pa-
tients with dyslipidemia but is often poorly treated.
The objective of this analysis was to evaluate how a
decision aid, used by primary care physicians to
improve lipid therapy, impacted on the treatment of
hypertension.

STUDY DESIGN: Data were analyzed from patients
enrolled in a randomized trial focusing primarily on
the treatment of dyslipidemia. Patients received usual
care or a coronary risk profile every three months to
monitor the risk reduction following lifestyle changes
and/or pharmacotherapy to treat dyslipidemia. Hyper-
tension management was assessed based on a post hoc
analysis of individuals whose blood pressure exceeded
current national hypertension guidelines.

RESULTS: There were 2,631 subjects who completed
the study. Among 1,352 patients without diagnosed
hypertension, 30% were above target on at least three
consecutive visits. Among 1,279 individuals with
known hypertension, 69% were above target on at least
two consecutive visits. Overall, patients receiving risk
profiles were more likely to receive appropriate antihy-
pertensive therapy (OR=1.40, 95% CI 1.11 - 1.78)
compared to those receiving usual care. After adjust-
ment for inter-physician variability and potential con-
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founders, the use of the risk profile was associated with
an increased likelihood of starting therapy (OR=1.78,
95% CI 1.06 — 3.00) or modifying therapy (OR=1.40,
95% CI 1.03 - 1.91).

CONCLUSIONS: In this clinical trial of dyslipidemia
management, inadequately controlled hypertension
was common, occurring in nearly 50% of individuals.
Ongoing coronary risk assessment was associated with
more appropriate blood pressure management. Cardio-
vascular risk assessment decision aids should be
further evaluated in a randomized trial of hypertension
therapy.
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INTRODUCTION

There is little debate that the treatment of hypertension can
reduce the morbidity and mortality associated with cardiovas-
cular disease' ™. Despite the consensus and mounting clinical
evidence supporting treatment, many patients do not achieve
recommended blood pressure targets' . Reasons for this are
many including inadequate treatment by physicians and sub-
optimal patient adherence to prescribed therapy®''. The
resulting treatment gap between prevention guidelines and
actual clinical practice is now recognized as one of the major
challenges facing health care providers in their efforts to
prevent coronary disease'?.

A survey of American physicians by Mosca et al. '* demon-
strated that most physicians do not believe they are effective in
helping their patients prevent cardiovascular disease. The study
identified that the physician’s perception of coronary risk for the
individual patient was the primary factor associated with
prescribing treatment. The authors concluded that educational
efforts to assist physicians in coronary risk assessment might
increase awareness and adoption of CVD prevention guidelines.
These recommendations are consistent with the 2002 American
Heart Association guidelines for the primary prevention of
coronary disease and stroke'®. These guidelines recommend
that one approach to reducing the treatment gap is to forge a
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physician — patient partnership by assessing the individual
patient’s coronary risk and communicating this risk when
developing a plan of action with the patient.

The CHECK-UP study was a randomized clinical trial to
evaluate the effectiveness of a clinical decision aid to improve
the treatment of dyslipidemia and reduce the risk of coronary
disease among Canadian patients seen in primary care
physicians’ offices'®. Individuals with dyslipidemia were ran-
domly assigned to receive usual care or a personalized risk
profile in which the future risk of cardiovascular events and
potential benefits of modifying specific risk factors were
calculated. As anticipated, a substantial portion of patients
enrolled in the study had hypertension, both treated and
untreated. We, therefore, evaluated the spill-over effect of the
risk profile on the treatment of hypertension.

METHODS
Study Design

The CHECK-UP study has previously been described in
detail'®. In this randomized trial, a clinical decision aid was
evaluated to determine if ongoing global risk assessment with
a coronary risk profile would improve the effectiveness of
treating dyslipidemia in a primary care setting. Briefly, 230
primary care physicians enrolled 3,053 patients to participate
and 2,687 completed the 12 months of follow-up as of August
2003. Subjects were stratified by risk level and randomized by
the central coordinating centre to receive printed, individual-
ized risk profiles or usual care. This post hoc analysis was
completed among those who finished the study (n=2,631) with
complete blood pressure data.

Inclusion criteria were based on the 2000 Canadian Work-
ing Group Lipid guidelines and included males or females age
30-70 with CVD or diabetes, or males 45-70 and females 55—
70 who had a calculated 10-year coronary risk > 10% based
on Framingham equations'®. At screening, subjects provided
written informed consent and had a complete medical evalu-
ation including a full lipid profile.

Subjects were eligible for the study if they met the following
criteria:

1. Their risk level was considered very high (had cardiovas-
cular disease, or diabetes present, or a calculated 10-year
coronary risk greater than 30%) and their LDL-cholesterol
(LDL-C) was equal to or greater than 2.5 mmol/L or their
total cholesterol/HDL (TC/HDL) ratio was equal to or
greater than 4.

2. Their risk level was high (calculated 10-year risk of 21-30%)
and their LDL-C was equal to or greater than 3.0 mmol/L or
their TC/HDL ratio was equal to or greater than 5.

3. Their risk level was moderate (calculated 10-year risk of
10-20%) and their LDL-C was equal to or greater than
4.0 mmol/L or their TC/HDL ratio was equal to or greater
than 6.

The Coronary Risk Profile

The coronary risk profile is a one-page computer printout that
displays a subject’s probability of developing coronary disease

over an 8-year period. For individuals without CVD, these risk
estimates were based on Framingham data'”. For those with
CVD, risk was calculated using the Cardiovascular Life
Expectancy Model, '® which is based on data from the Lipid
Research Clinics Follow-up Cohort. For those without CVD,
the profile also included their cardiovascular age calculated as
the patients’ age plus the difference between their estimated
life-expectancy, adjusted for their risk of coronary disease and
stroke, and the average life expectancy for Canadians of the
same age and sex'®'?. For instance, a 50-year-old with a life
expectancy of 25 more years (versus 30 years for the average
Canadian) would be assigned a cardiovascular age of 55. Once
the study was completed, this risk profile became freely
available on the McGill Cardiovascular Health Improvement
Program website at www.chiprehab.com.

All risk profiles were completed at the study coordinating
center and mailed to physicians prior the next patient visit. At
entry into the study, subjects randomized into the risk profile
group were shown their absolute coronary risk. The relative
risk was graphically summarized by comparing this risk to a
representative sample of Canadians of the same age and sex
using data from the Canada Heart Health Survey®’. Finally, a
copy of the profile was given to the patient to take home. Each
subsequent profile compared the patient’s current coronary
risk with all profiles obtained at previous visits so that patients
could follow their response to therapy.

Study Visits

The baseline visit occurred 2-4 weeks following screening, and
treatment was initiated with the choice of statin and starting
dose left to the investigator. Follow-up visits occurred at 3, 6,
9, and 12 months with a re-evaluation of lipids and safety
parameters 2 to 4 weeks prior to each visit. Blood pressure was
measured at each visit and physicians were free to initiate or
modify antihypertensive medications as they felt appropriate.
Although change in blood pressure was not the primary focus
of the study, it was measured at each visit as per study
protocol using the routine procedures developed in each
physician’s practice.

At each visit, investigators discussed the risk profile with
profile subjects, while usual care subjects received routine
care as practiced by their physician. To replicate the usual
barriers to adherence, all medication was purchased at a
pharmacy chosen by the patient. Drug costs were borne by
patients using private insurance, public drug plans, or out-of-
pocket.

The analyses herein focus primarily on those individuals
whose blood pressure was above currently recommended
targets. In Canada, hypertension guidelines recommend that
blood pressure above 130/80 should be treated in patients
with diabetes and the treatment threshold of 140/90 is
recommended for all other adults. During the study, the
2001, 2003 Canadian guidelines and the JNC VI American
guidelines were in effect>*. Extrapolating from these three
documents, we defined undiagnosed hypertension eligible for
treatment as a blood pressure above target on at least three
consecutive occasions during the six study visits over one year.
Treated hypertension requiring additional therapy was defined
as blood pressure above target on two or more consecutive
visits.
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Data Analysis

Hypertension treatment rates were compared among patients
not at blood pressure targets who received a risk profile vs.
usual care. There remained the possibility that between-
physician differences could have an effect on treatment
decisions®'. Accordingly, a random effects logistic regression
model was used to estimate the effect of the intervention
compared to the control group after adjustment for between-
physician variability>?. Patient inclusion and randomization in
this trial was based only on the presence of treatable dyslipi-
demia. We therefore also adjusted for potential confounders
that might be associated with treatment including the average
systolic and diastolic blood pressure levels prior to patients
requiring treatment and the presence of diabetes or cardiovas-
cular disease.

The primary clinical trial results demonstrated that the
most important feature of the risk profile was showing subjects
their cardiovascular age. A larger “age gap” (difference between
cardiovascular age — chronologic age) was positively associat-
ed with reaching lipid targets'®. We therefore completed similar
analyses on the hypertensive patients and compared the blood
pressure thresholds associated with intensifying treatment
(increasing treatment for those already treated or starting
treatment among previously untreated patients).

RESULTS
Blood Pressure Above Target

Among 3,053 patients with dyslipidemia, 2,631 completed the
full 12-month follow-up, including 1,352 (51%) who did not
have previously diagnosed hypertension, and 1,279 (49%) who
had diagnosed hypertension and were on medication at entry
into the study. The reasons for 366 individuals dropping out of
the study have previously been described in detail'®. None of
these drop-outs were due to issues surrounding hypertension
treatment. During 12 months of follow-up, 30% of previously
undiagnosed individuals were eligible to start treatment while
69% of diagnosed hypertensive subjects were eligible for
additional treatment. In the primary randomized trial, ran-
domization resulted in two very comparable groupsl5. Com-
paring the patients requiring more intensive anti-hypertension
treatment who received the risk profiles versus those assigned
usual care, the baseline characteristics were also very similar
(Table 1), despite the fact that randomization in the primary
clinical trial focused only on the need to treat blood lipids.
Among 410 undiagnosed hypertensive individuals eligible for
treatment, 114 (28%) were eventually started on antihyperten-
sive medication. For those 886 patients with treated hyperten-
sion who required additional therapy, 276 (31%) actually
received it.

Effect of the Decision Aid

Among those patients who required more intensive anti-
hypertensive treatment, 178 of 668 (27%) receiving usual care
were appropriately treated compared to 212 of 629 (34%) who
received the risk profile (Table 2). The 7% (95% CI 2% - 12%)
absolute increase in appropriate treatment suggests that 14
patients had to receive a risk profile in order for one additional

Table 1. Characteristics of Subjects Requiring More Intensive
Antihypertensive Treatment*

Requiring treatment Requiring treatment

initiation modification
Risk Usual Risk Usual
profile care profile care
group group group group
(n=207) (n=203) (n=421) (n=465)
Subject’s age 56.0 55.8 58.2 58.3
(7.6) (7.9) (7.6) (7.4)
Total cholesterol 6.09 6.17 6.12 6.01
(mmol/L) (1.01) (0.96) (1.05) (1.00)
LDL cholesterol 3.88 4.01 3.85 3.79
(mmol/L) (0.85) (0.83) (0.83) (0.83)
HDL cholesterol 1.16 1.17 1.15 1.17
(mmol/L) (0.29) (0.29) (0.30) (0.29)
Total cholesterol/ 5.46 5.51 5.58 5.37
HDL ratio (1.30) (1.34) (1.49) (1.28)
Body mass index 31.4 31.5 32.1 32.4
(kg/m2) (5.5) (6.1) 6.1) (6.0)
Systolic blood 143.3 143.6 145.9 145.1
ressure (mmHg) (15.6) (14.2) (16.0) (14.5)
Diastolic blood 86.3 87.3 85.4 85.9
pressure 9.3) (8.6) (9.5 (9.0)
(mmHg)
Female 31.4 % 27.1 % 39.4 % 34.0 %
Smoking 26.6 % 31.0% 21.9 % 21.9 %
Cardiovascular 17.9 % 21.2 % 20.4 % 18.9 %
disease
Diabetes 53.1 % 54.2 % 58.9 % 55.9 %

*Values represent means (SD) or proportion with the condition. There
were no statistical significant differences in characteristics between the
risk profile and usual care groups except for the CHL/HDL ratio among
those requiring treatment modification (p<0.01)

patient to be appropriately treated. Once treatment was
intensified, the drop in blood pressure at the next visit
averaged 13 mmHg compared to 5 mmHg among those who
were not treated. Similar results were observed for initiating
treatment among individuals without previously diagnosed
hypertension or increasing treatment among those previously
treated. Table 2 also presents the unadjusted effect of the risk
profile (OR=1.40, 95% CI 1.11 — 1.78) or adjusted for between
physician differences (OR=1.42, 95% CI 1.11 - 1.83) and
potential confounders (OR=1.46, 95% CI 1.12 - 1.90).

The use of the coronary risk profile remained an indepen-
dent determinant of starting or adjusting antihypertensive
treatment among all patients eligible for more intensive
treatment, among those without previously diagnosed hyper-
tension and those with known hypertension. In these analyses,
the coefficients for each investigator was the random effects
factor, and we adjusted for the average systolic and diastolic
blood pressure levels prior to patients requiring treatment
according to guidelines. The presence of diagnosed cardiovas-
cular disease or diabetes was also forced into the model to
adjust for the different treatment strategies associated with
these conditions.

To better understand how the risk profile results influenced
treatment decisions, we compared the thresholds for intensi-
fying blood pressure therapy among individuals in the risk
profile and usual care groups. Compared to the usual care
group, blood pressure was only slightly lower in the risk profile
group (—1.1 mm) just prior to starting treatment (Table 3).
However, the risk profile for individuals with prior CVD did not
include an estimate of their cardiovascular age. Also, some
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Table 2. Increased Likelihood of Initiating or Increasing Hypertension Treatment Among Patients Who Received a Risk Profile

Risk Usual Difference 95%
profile care (Ch

Unadjusted (fixed effects
model) OR (95% CI)

Unadjusted (random effects
model ¢) OR (95% CI)

Adjusted (random effects
model® OR (95% ClI

Initiating or increasing 33.8%  26.7%
treatment
Initiating 31.4% 24.1%
treatment
Increasing treatment 34.9% 27.7%

7.1 (2.1-12.1)**
7.3 (-1.4-15.9)

7.2 (1.1-13.3)*

1.40 (1.11 - 1.78)
1.44 (0.93 - 2.22)

1.40 (1.05 - 1.86)

1.42 (1.11 - 1.83) 1.46 (1.12 - 1.90)

1.44 (0.93 - 2.23) 1.78 (1.06 - 3.00)

1.42 (1.06 - 1.92) 1.40 (1.03 - 1.91)

* p<0.05
** p<0.01
¢ Random effects model adjusts for between physician differences

bRandom effects model also adjusting for average systolic and diastolic blood pressure prior to requiring treatment, the presence of diabetes, and the

presence of cardiovascular disease

individuals without CVD had received a re-assuring profile
where their cardiovascular age was less than or equal to their
chronologic age (“age gap” < 0). The age gap had previously
been shown to be an important determinant of how the risk
profile results impacted on lipid therapy'®. Accordingly, similar
sub-group analyses were preformed on the hypertension
treatment results. Treatment was initiated at a higher thresh-
old (6 mm higher) among risk profile patients who were not
provided with their cardiovascular age due to the presence of
prior CVD. Similarly, there was virtually no difference in the
systolic blood pressure treatment threshold between the usual
care and risk profile patients (0.4 mm lower) when the age gap
was favourable (< 0). However, lower blood pressure treatment
thresholds were observed when the age gap was >0 (3.2 mm
lower). Results among those with a positive age gap were also
stratified by the presence of diagnosed diabetes to control for
the different treatment goals and one still observed a more
pronounced effect among those with diabetes (3.4 mm lower)
and those without (3.1 mm lower). Similar trends were
observed for diastolic blood pressure. These analyses suggest
the use of the risk profile, when the age gap was >0, may have
lowered the threshold for intensifying treatment. However, the
confidence intervals surrounding the observed differences
were wide.

CONCLUSIONS

This secondary analysis of the CHECK-UP study demonstrates
that using a coronary risk profile to improve the treatment of
dyslipidemia may also have a positive spill-over effect on the
management of hypertension. Compared to patients random-
ized to usual care, patients who were shown their risk profiles
were more likely to receive appropriate anti-hypertensive
treatment. The previously published, primary results of the
study demonstrated a significant “dose response” effect where
the impact of the risk profile was greatest among those
individuals with the largest “age gap” (difference between their
chronologic age and the calculated cardiovascular age) '°.
Although the number of observations was much smaller when
anti-hypertensive therapy was examined, the spill-over effect
of the profile also appeared to be restricted to those high risk
individuals with an age gap >O0.

The frequency of poor control in the CHECK-UP study was
similar to that reported in other surveys ¢!, This was despite
the fact that the patients who were evaluated were enrolled in a

coronary risk reduction trial albeit one where the primary
focus was blood lipid therapy. For instance, among those with
treated hypertension, 69% were above target on at least two
consecutive visits. A two-year review of blood pressure man-
agement among hypertensive men followed in Veteran Affairs
sites in New England between 1990-1995 found that during
5,682 clinic visits, hypertension was not well controlled (<140/
90) 73% of the time”. Clearly there remained substantial room
for improvement in both patient cohorts.

The impact of the risk profile was consistent with a similar
randomized trial by Hall et al. evaluating the usefulness of
attaching a patient’s New Zealand coronary risk score to their
charts?®, Among 323 patients with type 2 diabetes, the overall

Table 3. Mean Blood Pressure Thresholds for Intensifying Anti-
Hypertensive Therapy in Usual Care and Risk Profile Groups

Study arms
Risk Usual Diff (95% CI)
profile care
All patients n= 212 178
SBP 151.0 152.1 1.1 (-1.94.1)
DBP 87.4 87.7 0.3 (-1.6-2.3)
Patients with CVD n= 46 35
SBP 156.6 151.7 -5.0 (-12.3-2.4)
DBP 87.2 84.1 -3.0 (-8.0-2.0)
Patients without n= 166 143
CVD SBP 149.4 152.2 2.8 (-0.5-6.0)
DBP 87.5 88.6 1.1 (-0.9-3.2)
Age gap < 0O n= 24 15
SBP 152.7 153.1 0.4 (-6.5-7.3)
DBP 86.4 87.8 1.4 (-3.6-6.4)
Age gap >0 n= 142 128
SBP 148.9 152.1 3.2 (-0.4-6.8)
DBP 87.6 88.7 1.1 (-1.2-3.3)
With diabetes n= 93 87
SBP 147.9 151.3 3.4 (-0.9-7.6)
DBP 85.0 87.1 2.1 (-0.6-4.9)
Without diabetes n= 49 41
SBP 150.6 153.7 3.1 (-3.6-9.8)
DBP 92.7 92.1 -0.6 (-3.9-2.7)

Age gap is defined as the difference between the patient’s “cardiovascu-
lar age” and their chronologic age (see Methods for more details).
Cardiovascular age was not provided to those patients with previously
diagnosed CVD



JGIM Grover et al.: CVD Risk To Improve Hypertension Therapy 37

results of the study were not significant. However, among
those calculated to be at high risk (>20% five-year risk) a
significant improvement in treatment with antihypertensive
and lipid-lowering drugs was noted. Parkes et al. also recently
demonstrated that smoking cessation can be enhanced when
an individual’s lung function is assessed and their calculated
“lung age” is presented to them?*.

Physician behaviour surrounding cardiovascular disease
prevention and hypertension therapy is a complicated issue.
A systematic review of quality improvement strategies for
hypertension management by Walsh et al.?® identified 44
studies where the median improvement in systolic and dia-
stolic pressure (compared to control patients) were 4.5 and
2.1 mmHg, respectively. Another review by Tu and colleagues
identified 12 randomized controlled trials of physician educa-
tion interventions to improve the management and follow-up of
hypertension®®. An actual improvement in blood pressure
control was observed in only three studies. In one of these
studies, by Hetlevik et al., a computer-based clinical decision
support system and physician education program, improved
blood pressure control by an additional 1 to 2 mmHg27. A
second study by Montgomery et al., using a coronary risk chart
did result in a lower mean systolic blood pressure (—4.6 mmHg)
compared to usual care, but did not improve overall risk
reduction?®,

A Cochrane review by Schroeder et al. concluded that
educational interventions evaluated in randomized trial have
rarely demonstrated a change in either patient behaviour or
blood pressure control?®. The reviewers recommended that
future interventions should take into account patients’ views
while enhancing shared decision-making between patient and
health care professional. More active communication between
patient and physician®® is one possibility for the results
presented herein. An earlier study demonstrated that use of a
similar risk profile was associated with patients spending more
time discussing their results with their physicians and family
members®'.

The potential weaknesses of this study must be recognized.
Both physicians and patients were focusing primarily on the
treatment of dyslipidemia to reduce coronary risk in a clinical
trial. It is therefore not clear to what extent these results reflect
current treatment patterns observed outside of a research
study. In the absence of long-term follow-up data, it remains
unclear whether more intensive hypertension treatment even-
tually resulted in better blood pressure control. On the other
hand the study has a number of strengths. The generalizability
of the findings was enhanced given that data were collected
longitudinally from a broad sample of primary care practice
settings across the country. The cost of lipid and blood
pressure medication and the effort to obtain it also reflected
patient care as currently practiced under a national health
care plan. As the control of hypertension was not the primary
focus of this study, the treatment patterns observed among
patients were not driven by a study protocol, but rather by
usual clinical practice. Accordingly the spill-over effect of the
risk profile beyond the primary lipid endpoints could be
assessed.

In conclusion, providing patients and their physicians with
a coronary risk profile increased the likelihood of appropriately
treating hypertension. This suggests that global risk assess-
ment may help physicians and patients to look beyond a single
risk factor. Cardiovascular risk assessment decision aids

should be further evaluated in a randomized trial of hyperten-
sion therapy.
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APPENDIX 1

Table 4 shows the participants in the CHECK-UP study group.
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(continued on next page)
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Table 4. (continued)

Table 4. (continued)
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APPENDIX 2

Table 5 shows the members of the scientific advisory board.

Table 5. Scientific Advisory Board

Board members
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