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2005 marks the sixth consecutive year for which the Canadian Hypertension
Education Program (CHEP) has released updated recommendations for the man-
agement of hypertension. This year, the CHEP Evidence-based Recommendations
Task Force focused on the evidence supporting expedited assessment of the hyper-
tension-related risk of atherosclerotic disease as well as a more global atheroscle-
rotic risk assessment. In addition, the 2005 recommendations support the increas-
ingly held belief that, in the choice of antihypertensive drugs, the consideration of
blood pressure (BP) control effectiveness supersedes the consideration of
“pleiotropic” effects for the five major antihypertensive classes.
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A Brief History of Canadian
Hypertension Recommendations
by Norm RC Campbell, Denis Drouin and Ross Feldman
Canada has a long history of developing hypertension recommendations, specifi-
cally evidence-based recommendations. The use of a systematic evidence-based
approach has been both critiqued and heralded, but is recognized as the distin-
guishing feature of our recommendations.

The first national recommendations were developed by a committee consisting of
Drs. Kuchel, Mahon, McKenzie and Ogilvie. The recommendations were spon-
sored by Health and Welfare Canada. They reviewed evidence up to 1977 for the
usefulness of pharmacotherapy and the stepped-care approach. Subsequently, the
Canadian Hypertension Society sponsored the creation of several sets of recom-
mendations. The 1984 recommendation process involved a large multidisciplinary
committee chaired by Dr. Alexander Logan. The process addressed three major
issues: to determine if all hypertensive patients without target organ damage should
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New Key Messages
The new key messages identified in the
2005 recommendations are:
• The diagnosis of hypertension

should be expedited (especially in
the setting of increased risk).
Based on our analysis of recent
studies, the time to diagnosis (and
treatment) can be significantly
shortened (Figure 1).

• Practitioners can utilize any of the
three validated technologies to
diagnose hypertension. Office,
ambulatory and self/home
measurements should all be
considered first-line technologies
with which to diagnose
hypertension.

• Reducing hypertension-related
complications in the general
population of patients with
hypertension depends more on the
extent of BP lowering achieved
than on the choice of any specific
first-line drug class. This year,
non-dihydropyridine calcium
channel blockers (verapamil and
diltiazem) have been added to the
list of first-line agents.

Old But Still Important Messages
These new messages need to be
incorporated into what remain the
“older but still really important”
considerations for the management
of the patient with hypertension,
namely:
• The management plan for patients

with hypertension must be based
on their global cardiovascular
risk. A patient’s global
cardiovascular risk (and
recognition of risk factors beyond
hypertension) has important
implications in terms of the
management of those other risk
factors, as well as the
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management of the patient’s
hypertension. The patient’s global
risk impacts on their target BPs
(Table 1) as well as in the choice
of specific drug therapies 
(Table 2). 

• Lifestyle modifications are the
cornerstone of antihypertensive
and anti-atherosclerotic therapy. It
is understood that it is difficult to
implement lifestyle changes,
given the factors in our society
that discourage physical activity

and healthy eating.
Notwithstanding, even brief
healthcare professional
interventions increase the
probability of a patient adhering
to some lifestyle changes.

• Combinations of therapies
(pharmacologic and lifestyle) are
generally necessary to achieve
target BPs. Most patients require
more than one antihypertensive drug
to achieve recommended BP targets
(Table 3). This is also true in the

Figure 1

The Expedited Assessment and Diagnosis of Patients with Hypertension:
Focus on Validated Techologies for Blood Pressure Assessment

Table 1

Target Values for Blood Pressure

Target
Condition (SBP/DBP mmHg)

Diastolic ± systolic
hypertension < 140/90

Isolated systolic
hypertension < 140/90

Diabetes < 130/80

Renal disease < 130/80

Proteinuria > 1g/day < 125/75

Elevated out of the office
BP measurement

Hypertension visit 3
≥ 160 SBP or
≥ 100 DBP

< 160/100

Hypertension visit 4-5
≥ 140 SBP 
≥ 90 DBP

< 140/90 

Clinic BPM

Elevated random office 
BP measurement

Yes
Diagnosis of HTN

No

Hypertension visit 2
within 1 month

Diagnosis of HTN

Diagnosis of HTN

ABPM or S/H BPM if
available

Continue to follow-up

Continue to
follow-up

Diagnosis 
of HTN

or

Awake BP
< 135/85 or 

24-hour
< 130/80

Awake BP
≥ 135 SBP or 
≥85 DBP or

24-hour
≥ 130 SBP or 

≥80 DBP

Continue to
follow-up

Diagnosis 
of HTN

< 135/85 ≥ 135 SBP or 
≥ 85 DBP

ABPM (If available) S/H BPM (If available)

or

Hypertension visit 1
BP measurement, history 
and physical examination

Hypertensive
Urgency / emergency

Diagnostic tests 
ordering at visit 1 or 2

Target organ damage
or diabetes or 

chronic kidney disease
or BP ≥ 180/110

BP: 140-179 / 90-109

HTN = hypertension; ABPM = ambulatory bloob pressure measurement; S/H BPM = self/home blood pressure measurement
SBP = systolic blood pressure; DBP = diastolic blood pressure  
BP measured in mmHg
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context of combining pharmacologic
and lifestyle modification
interventions and in the
consideration of “global” strategies

for atherosclerotic risk reduction
• Focus on adherence. Failure to

achieve this adaptation is probably
the most important factor leading to

our ongoing challenge to control BP
and to reduce the epidemic of
hypertension-related morbidity and
mortality (Table 4).  

Table 2

Considerations in the Individualization of Antihypertensive Therapy 

Initial Therapy Second-line Therapy Notes and/or Cautions  

Hypertension without other Thiazide diuretics, beta-blockers, Combinations of first-line Alpha-blockers are not recommended as
compelling indications ACE inhibitors, ARBs, or drugs (Table 3) initial therapy. Beta-blockers are not 

long-acting CCBs used as monotherapy over 60 years
(consider ASA and statins in of age. Hypokalemia should be avoided
selected patients) by using potassium-sparing agents in 

those who are prescribed diuretics as 
monotherapy. ACE inhibitors are not 
recommended in black patients.

Isolated systolic hypertension Thiazide diuretics, ARBs or Combinations of first-line Hypokalemia should be avoided by using
without other compelling long-acting DHP CCBs drugs potassium-sparing agents in patients  
indications who are prescribed diuretics.

Diabetes mellitus with ACE inhibitors Addition of thiazide diuretics, If the serum creatinine level is >150 mmol/L,
nephropathy or ARBs cardioselective beta-blockers, a loop diuretic should be used as a

long-acting CCBs or use an replacement for low-dose thiazide
ARB/ACE inhibitor combination diuretics if volume control is required.

Diabetes mellitus without ACE inhibitors, ARBs or thiazide Combinations of first-line 
nephropathy diuretics drugs or addition of 

cardioselective beta-blockers 
and/or long-acting CCBs 

Angina Beta-blockers (strongly consider Long-acting CCBs Avoid short-acting nifedipine.
adding ACE inhibitors)

Prior myocardial infarction Beta-blockers and ACE inhibitors Combinations of additional 
agents 

Heart failure ACE inhibitors, beta-blockers and ARBs or hydralazine/isosorbate Avoid nonDHP CCBs (diltiazem,
spironolactone (ARBs if   dinitrate or loop diuretics as verapamil).
ACE-inhibitor intolerant) additive therapy

Past cerebrovascular ACE inhibitor/diuretic BP reduction reduces
accident or TIA combinations recurrent cerebrovascular events.

Renal disease ACE inhibitors (diuretics as Combinations of additional Avoid ACE inhibitors if bilateral renal 
additive therapy) agents artery stenosis.

Left ventricular ACE inhibitors, ARBs, Avoid hydralazine and minoxidil.
hypertrophy DHP CCBs, diuretics, (beta-blockers 

for patients under 55 years of age)

Peripheral arterial disease Does not affect initial treatment Does not affect initial Avoid beta-blockers with severe 
recommendations treatment recommendations disease.

Dyslipidemia Does not affect initial treatment Does not affect initial 
recommendations    treatment recommendations
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be treated (including a look at cost effec-
tiveness), to review proper measurement
of blood pressure (BP) and diagnosis of
hypertension, and to address relative
effectiveness and cost effectiveness of
treatment with diuretics, beta blockers,
sodium restriction and weight loss. 

In 1985, Dr. Jacques de Champlain
chaired and Dr. Pierre Larochelle co-
ordinated recommendations on hyper-
tension management in the elderly. In
1989, the process was chaired by 
Dr. Martin Myers. In creating the rec-
ommendations, the 1989 process con-
sidered the reduction of cardiovascular
events, BP lowering, adverse effects
and costs. While early recommenda-
tions processes created the template for
the current recommendation process,
the methodology was not published.
The processes were largely funded by
national and provincial grants.

In 1990, the Canadian Hypertension
Society and the Canadian Coalition for
High Blood Pressure Prevention and
Control (CCHBPPC) co-sponsored the
development of nonpharmacologic
hypertension management recommen-
dations. The recommendations were
developed in a panel consensus

approach chaired by Dr. Arun
Chockalingam. In 1992, the Canadian
Hypertension Society updated the rec-
ommendations, subsequently pub-
lished in 1993 in a process co-chaired
by Drs. George Carruthers and Pierre
Larochelle. This was the first process
where the evidence-based medicine
process was clearly articulated. Four
panels (diagnosis chaired by Dr. Brian
Haynes, pharmacotherapy chaired by
Dr. Richard Ogilvie, hypertension in
the elderly chaired by Dr. Richard
Reeves, and diabetic hypertension
chaired by Dr. Pavel Hamet) reviewed
the evidence and developed recom-
mendations for adjudication by the
entire group. In 1997, Drs. Simon Rabkin
and Robert Burrows co-chaired a recom-
mendations process on the management
of hypertension in pregnancy, sponsored
by the Canadian Hypertension Society
and the Society of Obstetrics and
Gynecology. The process also followed
the CHS evidence-based approach to
grading evidence.

In 1999, two separate processes
reported. The first was sponsored by
the Canadian Hypertension Society
and the CCHBPPC, co-chaired by 
Drs. Ellen Burgess and Norm
Campbell and focused on lifestyle
modification to prevent and control
hypertension. The second process

reporting in 1999 was an update of the
1993 management recommendations
and was sponsored by a broad multi-
disciplinary group of national organi-
zations headed by the Canadian
Hypertension Society with Dr. Ross
Feldman chairing. Both processes fol-
lowed explicit evidence-based method-
ology similar to the 1993 process.

Not only was the Canadian
Hypertension Society active in develop-
ing national hypertension recommenda-
tions, but the CCHBPPC also developed
hypertension management recommen-
dations to guide practitioners in the use
of self-measurement of BP, BP meas-
urement and follow-up and adherence to
medication. Further, the Canadian
Guide to Periodic Health Examination
also produced national hypertension
management recommendations.

Between 1985 and 1992, the
Canadian Heart Health Surveys were
conducted. The survey estimated that
21% of adult Canadians were hyper-
tensive and that only 13% of those with
hypertension were treated and con-
trolled. The NHANES survey from the
U.S. in 1994 found that 20% of adult
Americans had hypertension and 25%
were treated and controlled. The recog-
nition of the poor treatment and control
rate in Canada compared to that of our
southern neighbors was seen as an

2005 CHEP Recommendations
Continued from page 4

History of Canadian
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Table 4

Recommendations to Improve 
Adherence to Antihypertensive Prescriptions

Adherence can be improved by a multi-pronged approach:

• adherence to pharmacologic and nonpharmacologic therapy should be assessed at every visit

• simplify medication regimens to once-daily dosing and utilizing electronic medication

compliance aids

• tailor pill-taking to fit patients’ daily habits

• encourage greater patient responsibility/autonomy in monitoring their BP and adjusting their

prescriptions

• coordinate with work-site healthcare givers to improve monitoring of adherence with

pharmocologic and lifestyle modification prescriptions

• educate patients and patients’ families about their disease/treatment regimens

Table 3

Useful Antihypertensive 
Drug Combinations

Column 1 Column 2

Thiazide diuretic Beta-blocker*

Long-acting CCB ACE Inihibitor
ARB

For additive hypotensive effect in dual therapy,

combine an agent from  Column 1 with any in

Column 2.

* Caution should be exercised in combining a 

non-DHP-CCB and a beta-blocker

Continued on page 7
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by Alain Vanasse and Gérard Plante
Dr. Alexander Logan recently published
some commentaries1 following the pub-
lication in Hypertension Canada2 of our
critical analysis of the study by
Tuomilehto3 et al. In order to proceed
with a constructive debate about salt and
arterial hypertension, we propose to dif-
ferentiate the information provided,
depending on whether it comes from
fundamental studies, clinical studies or
population studies. These different types
of studies are of a distinct epistemologi-
cal nature and this should be taken into
account when analyzing the results.
Before proceeding, we must correct cer-
tain statements. 

Contrary to what Dr. Logan asserts,
we proposed this commentary as inde-
pendent scholars and scientists. We do
not have a bone to pick with the food
industry. We have never stated that the
article by Tuomilehto tipped the bal-
ance “in favour of a health policy of
universal dietary salt restriction.”
Instead, we suggested that readers
analyse whether this study, together
with the results from previous tests, is
convincing enough. We also ques-
tioned the relevance of adopting meas-
ures similar to those in force in
Finland, as well as the necessity of
legal advisers and Canadian scientists
to take a stance on this issue.  

With regard to the results of the
Tuomilehto study and the content of com-
mentaries published in Hypertension
Canada, we refer the reader to the original
publications. We agree with Dr. Logan
that an observational study is not suffi-
cient to infer causality between salt and
arterial hypertension. It is important to
point out that it is often difficult, if not
impossible, for logistical or ethical rea-
sons, to conduct randomized studies

where the results would be likely to pro-
duce the conclusive data sought. In the
absence of such data, we have to turn to
population studies and experimental data
that come from studies on animals. This
being said, these studies support the pos-
sible causality between sodium chloride
and the pathogenesis of hypertension.
These studies also recommend a thresh-
old effect that would be between 50 and
100 mmol of sodium per day. In his
response, Dr. Logan suggests that “it is
highly unlikely that sodium has a direct
toxic effect since it is the mainstay in
body fluid regulation and overall health.”
If we follow this simplified logic, nico-
tine is also not harmful because of a “nat-
ural” regulating neurohormone necessary
to transfer the nerve impulse to the
synaptic level. Nonetheless, we totally
agree that other mechanisms involved in
the vascular toxicity of sodium, potassi-
um, calcium and magnesium cations also
have to be taken into account.
Considering the important role of phos-
phate and sulphate anions in hyperten-
sion found in renal failure, why not also
look at the potentially harmful effects on
the vascular wall?4 This type of research
could likely fill the knowledge gap about
sodium and the precocious remodelling
of the vessel wall, perhaps even before
blood pressure rises. We have also identi-
fied the critical role that proteoglycans
play in the interstitial immobilization of
sodium,5 as well as the impact of this
phenomenon on the stiffness of main
arterial trunks and resistance arteries.6 At
the European Society of Hypertension
convention, Professor Hugh de Wardener,
renowned pioneer in the field of hyperten-
sion and sodium, recently pointed out the
direct impact of natremia, within a varia-
tion limit range of 3 mmol/L, on the hypo-
thalamus, the thirst centre and sodium

intake.7 This new approach is starting to
win over scientists interested in exploring
physiopathological issues that have
remained vague for too long. Although
he seems to consider the issue a nui-
sance, we acknowledge the interesting
scientific contribution of Dr. Logan and
his collaborators to understanding sodi-
um/insulin resistance, and insulin/natri-
uretic peptide interactions.8,9

On a clinical level, it is important to
distinguish between two types of inter-
vention: preventive intervention and
curative intervention. With respect to
the curative intervention, the
sodium/heart/vessel/hypertension debate
has been ongoing for over a century and
has contributed to the development of
diuretics, the first antihypertensive agents,
which are still rightly considered benefi-
cial for the treatment of hypertension.10

The highest authorities on the subject
(ISH, WHO, JNC, Canadian Coalition for
Hypertension Control, Hypertension
Society of Quebec) rely on the findings of
randomized studies to unanimously rec-
ommend a reduction in salt intake as one
of the nonpharmacologic methods to treat
arterial hypertension.

Let us now examine the problem
based on prevention logic and public
health. Did Dr. Logan not realize, in the
meta-analysis published by his group in
1996, that a direct relationship exists
between the intake of sodium and arte-
rial hypertension in the elderly?11 The
most recent  DASH studies illustrate a
significant decrease in the arterial pres-
sure of obese individuals who reduce
their dietary salt intake.  

With regards to public health, failing to
take action can have adverse effects.
These adverse effects would be very dif-
ficult to justify to the general public with
inappropriate academic rhetoric. Even

Salt and Hypertension:
The Debate Continues
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with the lack of conclusive data, it could
prove to be necessary to take action, as in
the case of tobacco or drinking and driv-
ing. If we acknowledge that hypertensive,
obese and elderly patients would benefit
from a reduction in their sodium intake as
a means to prevent cardiovascular dis-
ease, we can concede that a large percent-
age of the general public would be affect-
ed by such measures. The challenge
comes in translating these measures into
effective actions. Should we adopt a
behavioural or an ecological approach?
The modern mainstream health promo-
tion and prevention institutes12-15 recom-
mend a global approach. How can hyper-
tensive, obese or elderly patients reduce
their consumption if we do not provide
them with the means to estimate their
sodium intake? Would explicit labelling
of the sodium content on food products
sold in Canada not be a factor that would
make choosing appropriate food easier?  

We must recognize the pivotal role of
dietary salt in the development of
cardiovascular diseases. Taking legiti-
mate measures to inform the public on

the salt content of the food products
they consume represents one of the
appropriate interventions, based on the
best knowledge available, in accor-
dance with the best practices in public
health.  Far from wanting to attack the
agro-food industry, as Dr. Logan
alleges, it is a question of exercising our
fundamental role as citizens, physicians
and scholars. We disclaim any conflict
of interest in this debate.  
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opportunity to reduce cardiovascular
morbidity and mortality in Canada dur-
ing the mid-1990’s. Discussions
between the CCHBPPC (Dr. Campbell),
Health Canada (Dr. Taylor) and the
Heart and Stroke Foundation of Canada
(Dr. Wilson) centered on why the
Canadian Hypertension Guidelines
were not improving BP control (relative
to the U.S.) and what would be required
to improve the process to result in better
hypertension treatment and control. The
consensus was that, to be successful, the
recommendations would have to be
evidence-based, up-to-date, associated
with credible organizations (Canadian
Hypertension Society and College of
Family Physicians of Canada) and, most

important, associated with an extensive,
sustained implementation program.
Thus the Canadian Hypertension
Education Program (CHEP) program
was initiated in 2000, attached to the
1999 management update.

The CHEP process was developed to
be more systematic and was structured to
reduce bias, to increase transparency and
to value rigorous research design (internal
and external validity of results) and
patient outcomes. In particular, a commit-
tee of clinical epidemiologists with
expertise in evidence-based medicine was
created to review all recommendations, to
ensure a consistent application of the sys-
tematic approach to the literature review
and recommendation development. A
librarian was hired to develop and run
sensitive and specific literature search
strategies.  However, the most unique
aspect of CHEP was the commitment to

an annual update of the recommendations
and to a distinct and extensive implemen-
tation program. Once it was determined
to be sustainable, a third component was
added to the CHEP process to assess the
impact of the program on hypertension
treatment, control and complications. 

In the future, a CHEP research net-
work will contribute to optimizing
patient management by replacing opin-
ion and lower-quality evidence with
knowledge. The CHEP process is a
very extensive volunteer effort by most
of the clinical members of the hyper-
tension community to reduce the bur-
den of hypertension in Canada. It is
hoped that this process will lead to bet-
ter health outcomes for Canadians and
contribute to improved BP control in
the Canadian population. Updated
CHEP material is on the CHS website:
www.hypertension.ca.
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by E.C. Abbott
The title of this article is misleading,
because pheochromocytomas must have
been discovered by pathologists in
patients at autopsy, many years prior to the
first reports of successful surgical removal
in 1926. Indeed, the first pathologic
description was in 1886 by Frankel. The
clinical features would have been confus-
ing and the pathophysiology a mystery.
Dr. William Young Jr., Head of
Endocrinology at the Mayo Clinic, pre-
sented the clinical course of their first case
at the annual meeting of the Atlantic
Endocrine Society in 2002.1,2 A 1982
paper3 from the Surgical Department at
the Mayo Clinic had pointed out that their
first successful case was later than a case
reported from Switzerland that same year.
Dr. Cesar Roux of Lausanne was the sur-
geon who reported the first case.

An added interest for Canadians is that
the Mayo Clinic patient was a 30-year-old
Roman Catholic nun from Chatham,
Ontario, who had been referred there
because of unexplained complaints.
Mother Joachim described episodes of
sudden-onset back pain with occipital

headaches, gas, nausea and vomiting. She
was admitted to St. Mary’s Hospital in
Rochester, N.Y. on June 3, 1926 and
remained there until December 13 of that
year—a suitable case for today’s Length
of Stay Committees in any hospital.
Mother Joachim was observed on many
occasions to be cold and clammy with
pallor, tachycardia and tachypnea during
her headaches. She looked anxious, had
dilated pupils and blood pressure (BP) as
high as 300/160 mmHg. When asympto-
matic, her BP was as low as 100/70
mmHg. Numerous medications were
tried without success.2

Because of persistent lumbar pain and
a suspicion there were “toxins evidently
intermittently discharged affecting the
sympathetic,” a laparotomy was per-
formed on October 11, with a view to
sympathectomy. In a little over an hour,
a  round, lemon-sized tumour had been
removed from the left adrenal. Post-
operatively, her spells disappeared and her
systolic BP never exceeded 130 mmHg
again. The tumour was thought to be his-
tologically malignant. There are no
details of her intra-operative BP respons-

es during removal of this pheochromocy-
toma, without alpha- or beta-blockade,
but it was likely that alarming rises in BP
created a nightmare for the anesthesiolo-
gist and surgeons.

Mother Joachim did not die from
metastatic tumour. She lived for anoth-
er 18 years. A convent friend, Mother
Gertrude, wrote to tell Dr. Charles
Mayo in 1944 that “coronary thrombo-
sis took her while she slept.” She never
had the advantages of biochemical
confirmation, the imaging and nuclear
scanning techniques we have available.
Yet cases of pheochromoctoma are not
always suspected clinically today and
diagnostic challenges still exist.
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