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BRIEF SUMMARY

For 2017, new guidelines include: Treatment shbeldonsidered for elevated systolic blood
pressure, irrespective of age or frailty; singlé gombinations are also recommended as an
initial treatment option; longer-acting diuretiag greferred; use caution if lowering diastolic
blood pressurg60 mmHg in patients with ischemic heart diseaseleftdentricular
hypertrophy; immediately after a hemorrhagic stralyestolic blood pressure lowering <140

mmHg is not recommended; and guidance is providechfinaging fiboromuscular dysplasia.
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ABSTRACT

Hypertension Canada provides annually-updated eeciglbased guidelines for the
diagnosis, assessment, prevention, and treatméaypeftension. This year, we introduce 10
new guidelines. Three previous guidelines have lbeesed and 5 have been removed. Previous
age and frailty distinctions have been removedoasiderations for when to initiate
antihypertensive therapy. In the presence of masayar target organ damage, or in those with
independent cardiovascular risk factors, antihygreitve therapy should be considered for all
individuals with elevated average systolic bloodgsure readingsl40 mmHg. For individuals
with diastolic hypertension (with or without systohypertension), fixed-dose single pill
combinations are now recommended as an initialrtreat option. Preference is given to pills
containing an angiotensin converting enzyme inbrtitr angiotensin receptor blocker in
combination with either a calcium channel blockedioretic. Whenever a diuretic is selected as
monotherapy, longer-acting agents are preferredatients with established ischemic heart
disease, caution should be exercised in loweriagtdiic pressure60 mmHg, especially in the
presence of left ventricular hypertrophy. Followen@emorrhagic stroke, in the first 24 hours,
systolic blood pressure lowering to <140 mmHg isreeommended. Finally, guidance is now
provided for screening, initial diagnosis, assesgpand treatment of renovascular hypertension
arising from fibromuscular dysplasia. The spediidence and rationale underlying each of

these guidelines are discussed.

KEY WORDS: hypertension, high blood pressure, guidelines,meaendations, diagnostic

algorithm, electronic oscillometric devices, outedfice blood pressure measurements,
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ambulatory blood pressure monitoring, home bloasgure monitoring, automated blood
pressure, lipid profile, tobacco, smoking cessatienovascular disease, renal artery stenosis,

primary aldosteronism, pheochromocytoma.
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INTRODUCTION

Hypertension affects nearly a quarter of Canadaarta and represents a major risk
factor for cardiovascular morbidity, chronic kidnéigease, and death; however, it often remains
clinically silent until complications aris&’ Worldwide, high blood pressure (BP) affects over
40% of adults over the age of 25 years, and isethding global risk factor for death or
disability* °

With the goal of improving the prevention, detestiassessment, and management of
hypertension, Hypertension Canada (formerly thea@em Hypertension Education Program [or
CHEP])) has been producing annually-updated, eveldased guidelines for health care
providers since 1999. (The rebranding of Hypertms§ianada was in response to feedback and
marketing research from primary care stakehold®ve)present herein updated guidelines for
2017, along with discussion of the supporting enade Further details along with supporting
references pertaining to established guidelinesaaéable in prior publication$3? and online

(quidelines.hypertension.ca). Pediatric-specificglines are published separately.

Our guidelines are intended to provide a framewvtshould not replace clinical
judgment. Practitioners are advised to considaepipreferences, values, and clinical factors

when determining how to best apply these guidelingke bedside.

Methods
The Hypertension Canada Guidelines Committee (HG&@&)multidisciplinary panel of
both content and methodological experts compriged@hair, a Central Review Committee

with a designated Chair, and 15 subgroups. Eacrsup addresses a distinct content area in

%
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the field of hypertension (see Supplementary AppeAdor the current membership list). All
HCGC members are volunteers.

Systematic literature searches to August 2016 wer®rmed by a librarian from the
Cochrane Collaboration in MEDLINE/PubMed using textrds and MeSH headings. Details of
search strategies and retrieved articles are d@lailaoon request. Randomized controlled trials
and systematic reviews of randomized controllealgnvere reviewed for treatment guidelines,
while cross-sectional and cohort studies were vestefor evidence related to diagnosis and
prognosis.

Each subgroup examined the search results pertinéstcontent area. Studies assessing
relevant outcomes were selected for further reviéardiovascular morbidity and mortality as
well as total mortality outcomes were prioritizenl pharmacotherapy studies. For health
behaviour guidelines, BP was considered an acceptabrogate. Similarly, progressive renal
impairment was an acceptable surrogate for guidelielevant to chronic kidney disease. Study
characteristics and study quality were assessed pse-specified, standardized algorithms
developed by Hypertension Canada for the critippraisal of randomized controlled trials and
observational studies.

Guidelines were individually graded according te stupporting evidence. All guidelines,
regardless of grading, are felt to have benefds strongly outweigh risks. In this sense, all of
Hypertension Canada’s guidelines are ‘strong’ iturea(i.e., the HCGC refrains from making
‘weak’ guidelines). For pharmacotherapy guideliressa general rule, Hypertension Canada
considers evidence evaluating specific agents @eberalizable to a ‘class effect’ unless

otherwise stated.
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Expert subgroup members were responsible for remgeannual search results and, if
indicated, drafting new guidelines or revising &rig guidelines. An independent Central
Review Committee consisting of methodological etpeiith no industry affiliations
independently reviewed, graded, and refined prapgsélelines, which were then presented at a
consensus conference of the HCGC in Montreal ooli2ct19, 2016.

All guidelines were finalized and submitted elentoally to all 81 voting members of the
HCGC for approval. Members with potential confliofsinterest recused themselves from voting
on specific guidelines (a list of conflicts is dahle as Supplementary Appendix B). Guidelines
receiving over 70% approval were passed. The Hgpsitn Canada Guidelines process is in

accordance with the AGREE2 guidelines (guidelingseftension.ca/about/overview-proce¥s),

and has been externally reviewed.

Hypertension Canada’s 2017 Guidelines: Diagnosis drAssessment of Hypertension

I. Accurate measurement of BP
Background. There are no changes to these guidelines for.2017
Guidelines.

1. Health care professionals who have been specifitained to measure BP accurately
should assess BP in all adult patients at all gppate visits to determine cardiovascular
risk and monitor antihypertensive treatment (Grajle

2. Use of standardized measurement techniques arthtedi equipment for all methods
(automated office BP [AOBP], non-AOBP, home BP norimg, and ambulatory BP

monitoring) is recommended (Grade D; see Supplesngiitable S2; sectiorl. Home
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BP Measurement; sectionlV. Ambulatory BP Measurement). Measurement using

electronic (oscillometric) upper arm devices isfgneed over auscultation (Grade C).

(Unless specified otherwise, electronic [oscillontgimeasurement should be used).

3. Four approaches can be used to assess BP:
i.  AOBP is the preferred method of performing in-c#fiBP measurement

(Grade D). When using AOBP (see Supplemental Ta@|&OBP), a
displayed mean SBP135 mmHg or DBR-85 mmHg DBP is high (Grade
D).

ii.  When using non-AOBP, a mean systolic BP (SBR)0 mmHg or
diastolic BP (DBP>»90 mmHg is high, and an SBP between 130-139
mmHg and/or a DBP between 85-89 mmHg is high-no(@ehde C).

iii.  Using ambulatory BP monitoring (see Guidelineseaat®nlV,
Ambulatory BP Monitoring), patients can be diagnosed as hypertensive if
the mean awake SBP3*435 mmHg or the DBP 885 mmHg or if the
mean 24-hour SBP 130 mmHg or the DBP 880 mmHg (Grade C).

iv.  Using home BP monitoring (see Guidelines in SedtibriHome BP
Monitoring), patients can be diagnosed as hypertensive ihten SBP is
>135 mmHg or the DBP 885 mmHg (Grade C). If the office BP
measurement is high and the mean home BP is <13%t85lig, it is
advisable to either repeat home monitoring to eonthe home BP is
<135/85 mmHg or perform 24-hour ambulatory BP munnilg to confirm

that the mean 24-hour ambulatory BP monitoringli836480 mmHg and

10
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the mean awake ambulatory BP monitoring is <135i&%Hg before

diagnosing white coat hypertension (Grade D).

. Criteria for diagnosis of hypertension and guicelinesfor follow-up

Background. There are no changes to these guidelines for 20hypertension diagnostic
algorithm is shown in Figure 1.

Guidelines.

1. Atinitial presentation, patients demonstratingdieas of a hypertensive urgency or
emergency (Supplemental Table S3) should be diaghas hypertensive and require
immediate management (Grade D). In all other ptgjeat least 2 more readings should
be taken during the same visit. If using AOBP, Bffecalculated and displayed by the
device should be used. If using non-AOBP measurgrttenfirst reading should be
discarded and the latter readings averaged.

2. If the visit 1 office BP measurement is high-norrftatesholds outlined in Section I,
Guideline 3) annual follow-up is recommended (Gr@gle

3. If the visit 1 mean AOBP or non-AOBP measuremethiigh (thresholds outlined in
Section I, Guideline 3), a history and physicalraikeation should be performed and, if
clinically indicated, diagnostic tests to searchtémget organ damage (Supplemental
Table S4) and associated cardiovascular risk fa¢&upplemental Table S5) should be
arranged within 2 visits. Exogenous factors thaticauce or aggravate hypertension
should be assessed and removed if possible (SupptahTable S6). Visit 2 should be

scheduled within 1 month (Grade D).

11
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4. If the visit 1 mean AOBP or non-AOBP SBP>$80 mmHg and/or DBP 110 mmHg
then hypertension is diagnosed (Grade D).

5. If the visit 1 mean AOBP SBP is 135-179 mmHg an@BP is 85-109 mmHg OR the
mean non-AOBP SBP is 140-179 mmHg and/or DBP i§@@mmHg, out-of-office BP
measurements should be performed before visit 2d&C).

i.  Ambulatory BP monitoring is the recommended outfiice
measurement method (Grade D). Patients can beatiadrwith
hypertension according to the thresholds outlime8ection I, Guideline
3.

ii.  Home BP monitoring is recommended if ambulatoryrB#hitoring is not
tolerated, not readily available, or because okpapreference (Grade
D). Patients can be diagnosed with hypertensioardotg to the
thresholds outlined in Section I, Guideline 3.

iii.  If the out-of-office BP average is not elevatedjte/lcoat hypertension
should be diagnosed and pharmacologic treatmenddhnot be instituted
(Grade C).

6. If the out-of-office measurement, although prefdyie NOT performed after visit 1, then
patients can be diagnosed as hypertensive usiial sfice BP measurement visits if
any of the following conditions are met:

i.  Atvisit 2, mean non-AOBP measurement (averageolsaaill visits) is
>140 mmHg SBP and/et90 mmHg DBP in patients with macrovascular
target organ damage, diabetes mellitus, or chikidizey disease

(glomerular filtration rate <60 mL/min/1.73n(Grade D);

12
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ii.  Atvisit 3, mean non-AOBP measurement (averageaolsaall visits) is
>160 mmHg systolic or100 mmHg diastolic;

iii.  Atvisit 4 or 5, mean non-AOBP measurement (avetageoss all visits)
is>140 mmHg SBP or90 mmHg DBP.

7. Investigations for secondary causes of hypertershonld be initiated in patients with
suggestive clinical and/or laboratory featuresl{oed in Sections V, VII, and VIII)
(Grade D).

8. If at the last diagnostic visit the patient is d@gnosed as hypertensive and has no
evidence of macrovascular target organ damageatient’'s BP should be assessed at
yearly intervals (Grade D).

9. Hypertensive patients actively modifying their lieddehaviors should be followed up at
3- to 6-month intervals. Shorter intervals (everyr 2 months) are needed for patients
with higher BPs (Grade D).

10. Patients on antihypertensive drug treatment shioellseen monthly or every 2 months,
depending on the level of BP, until readings om2secutive visits are below their target
(Grade D). Shorter intervals between visits willfee=ded for symptomatic patients and
those with severe hypertension, intolerance tdhgpértensive drugs, or target organ
damage (Grade D). When the target BP has beenaggghtients should be seen at 3- to

6-month intervals (Grade D).

I1l. Home BP measurement
Background. There are no changes to these guidelines for 20%dggested protocol for home

BP monitoring is presented in Supplemental Table S2

13
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Guidelines.

1. Home BP monitoring can be used in the diagnosks/pértension (Grade C).

2. The use of home BP monitoring on a regular bagislshbe considered for patients with
hypertension, particularly those with:

i. Diabetes mellitus (Grade D);
ii.  Chronic kidney disease (Grade C);
iii.  Suspected non-adherence (Grade D);
iv.  Demonstrated white coat effect (Grade C);
v. BP controlled in the office but not at home (maskgdertension) (Grade
C).

3. When white coat hypertension is suggested by homenBnitoring, its presence should
be confirmed by repeat home BP monitoring (Guidelinn this section) or ambulatory
BP monitoring before treatment decisions are m&dade D).

4. Patients should be advised to purchase and usénontg BP monitoring devices that are
appropriate for the individual and have met stadslaf the Association for the
Advancement of Medical Instrumentation, the mosent requirements of the British
Hypertension Society protocol, or the Internatidhadtocol for validation of automated
BP measuring devices. Patients should be encoutages® devices with data recording
capabilities or automatic data transmission togase the reliability of reported home BP
monitoring (Grade D).

5. Home SBP values135 mmHg or DBP values85 mmHg should be considered to be

elevated and associated with an increased oveaoathiity risk (Grade C).

14

medive.cn guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

6. Health care professionals should ensure that gateno measure their BP at home have
adequate training and, if necessary, repeat tigimmeasuring their BP. Patients should
be observed to determine that they measure BPatlyrend should be given adequate
information about interpreting these readings (@r@jl

7. Home BP monitoring for assessing white coat hypeita or sustained hypertension
should be based on duplicate measures, morning\ardng, for an initial 7-day period.

First-day home BP values should not be considegedde D).

IV. Ambulatory BP measurement

Background. There are no changes to these guidelines for 20%dggested protocol for
ambulatory BP monitoring is presented in Suppleederdble S2.

Guidelines.

1. Ambulatory BP monitoring can be used in the diagnhothypertension (Grade C).
Ambulatory BP monitoring should be considered waeroffice-induced increase in BP
is suspected in treated patients with:

i.  BP thatis not below target despite receiving appabe chronic
antihypertensive therapy (Grade C);
ii.  Symptoms suggestive of hypotension (Grade C);
iii.  Fluctuating office BP readings (Grade D).
2. Ambulatory BP monitoring upper arm devices thatehbgen validated independently

using established protocols must be used (see watleducational.org) (Grade D).
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3. Therapy adjustment should be considered in patigitisa mean 24-hour ambulatory BP
monitoring SBP 0£130 mmHg and/or DBP af80 mmHg, or a mean awake SBP of
>135 mmHg and/or DBP ¢85 mmHg (Grade D).

4. The magnitude of changes in nocturnal BP shouldken into account in any decision
to prescribe or withhold drug therapy based upohwatory BP monitoring (Grade C)
because a decrease in nocturnal BP of <10% isiasstevith increased risk of

cardiovascular events.

V. Routine and optional laboratory tests for the irvestigation of patients with hypertension
Background. There are no changes to these guidelines for 2017.
Guidelines.
1. Routine laboratory tests that should be perforneedhe investigation of all patients with
hypertension include the following:
i.  Urinalysis (Grade D);
ii.  Blood chemistry (potassium, sodium, and creatin{@ade D);
iii.  Fasting blood glucose and/or glycated hemoglobitcjAGrade D)
iv.  Serum total cholesterol, low-density lipoproteirghidensity lipoprotein
(HDL), non-HDL cholesterol, and triglycerides (GeaD); lipids may be
drawn fasting or non-fasting (Grade C).
v. Standard 12-lead electrocardiography (Grade C).
2. Assess urinary albumin excretion in patients witdbdtes (Grade D).
3. All treated hypertensive patients should be moadaccording to the current Diabetes

Canada guidelines for the new appearance of dislfétade B).
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4. During the maintenance phase of hypertension mamage tests (including those for
electrolytes, creatinine, and fasting lipids) slaoloé repeated with a frequency reflecting

the clinical situation (Grade D).

VI. Assessment of overall cardiovascular risk in hgertensive patients
Background. There are no changes to these guidelines for Z4aimples of risk calculators

include www.myhealthcheckup.com and www.score-carcad

Guidelines.

1. Global cardiovascular risk should be assessed.ifisletibrial risk assessment models can
be used to predict more accurately an individugltdal cardiovascular risk (Grade A)
and to use antihypertensive therapy more effiggei@rade D). In the absence of
Canadian data to determine the accuracy of rigtutations, avoid using absolute levels
of risk to support treatment decisions (Grade C).

2. Consider informing patients of their global riskitaprove the effectiveness of risk factor
modification (Grade B). Consider also using anaedhat describe comparative risk
such as "cardiovascular age," "vascular age," eartrage” to inform patients of their

risk status (Grade B).

VII. Assessment for renovascular hypertension

Background. Despite the lack of high-quality evidence, the HC@&@&med it important to
provide guidance for the diagnosis of renal FMDfeafing up to 4% of adultS** FMD is an
idiopathic condition, characterized by segmentah-atherosclerotic narrowing of small and

medium-sized arteries, which commonly affects réaabd flow** There is a marked female-to-
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male preponderance of 9:1, more often affectingigen womerf

|t is estimated that more
than half of individuals with FMD have renal artestgnosis, one-third have cervicocranial
involvement, while few are affected at other site$> **Hypertension is the most common
manifestation, often requiring multiple drutfsHeadache, tinnitus, dizziness, neck pain, and
cervical/abdominal bruits may also be predéiithe diagnosis of FMD is based on diagnostic
imaging with catheter-based angiography beinggioéd’ standard.” Non-invasive imaging
modalities include captopril renal scan, duplexasibund, computed tomographic angiography
and magnetic resonance angiography. Estimateseitis#ty and specificity vary widely and are
generally derived from small studigs?® ***®Based on a consensus of expert opinion, we
recommend either computed tomographic angiographyagnetic resonance angiography as
the initial diagnostic test. If renal FMD is comfied, patients should be screened for
cervicocephalic and intracranial involvement, assthsites are also commonly affected.
Screening of other vascular sites should be guiyesymptoms.
Guidelines.
1. Patients presenting witt2 of the following clinical clues listed below, gesgting
renovascular hypertension, should be investigadedde D):

i.  Sudden onset or worsening of hypertension and 8§ep<30 years;

ii.  Presence of an abdominal bruit;

iii.  Hypertension resistant &8 drugs;

iv.  Increase in serum creatinine lee80% associated with use of an angiotensin

converting enzyme (ACE) inhibitor or angiotensinaptor blocker (ARB);
v. Other atherosclerotic vascular disease, partiguiarpatients who smoke or

have dyslipidemia;
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vi.  Recurrent pulmonary edema associated with hypeveessrges.

2. When available, the following tests are recommertdeaid in the usual screening for
renal vascular disease: captopril-enhanced radapsaenal scan, Doppler sonography,
magnetic resonance angiography, and computer t@pbgrangiography (for those with
normal renal function) (Grade B). Captopril-enhethcadioisotope renal scan is not
recommended for those witihronic kidney disease (glomerular filtration ra&d
mL/min/1.73nf) (Grade D).

3. Patients with hypertension and presenting witleast one of the following clinical clues
should be investigated for fibromuscular dyspléBidD)-related renal artery stenosis
(Grade D;new guideling:

i. Age <30 years, especially in non-obese women;
ii.  Hypertension resistant &8 drugs;
iii.  Significant (>1.5cm), unexplained asymmetry in lagrsizes;
iv.  Abdominal bruit without apparent atherosclerosis;
v. FMD in another vascular territory;
vi.  Positive family history for FMD.

4. In patients with confirmed renal FMD (Grade iEw guideling:

i.  Screening for cervicocephalic lesions and intraataaneurysm is
recommended;
ii.  Screening for FMD in other vascular beds in thes@nee of suggestive

symptoms is recommended.
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5. The following tests are recommended to screendioalrFMD (both with similar
sensitivity and specificity) (Grade Dew guidelin®: magnetic resonance angiography

and computed tomography angiography.

VIII. Assessment for endocrine hypertension

A. Hyperaldosteronism: screening and diagnosis:

Background. There are no changes to these guidelines for 2017.
Guidelines.

1. Screening for hyperaldosteronism should be conster hypertensive patients with the
following (Grade D):

i.  Unexplained spontaneous hypokalemia €8.5 mmol/L) or marked diuretic-
induced hypokalemia (K<3.0 mmol/L);
ii. Resistance to treatment wit3 drugs;
iii.  An incidental adrenal adenoma.

2. Screening for hyperaldosteronism should includessaent of plasma aldosterone and
plasma renin activity or plasma renin (Supplemenéddle S7).

3. For patients with suspected hyperaldosteronisnti{ermasis of the screening test,
Supplemental Table S7, Item iii), a diagnosis ainary aldosteronism should be
established by demonstrating inappropriate automsngpersecretion of aldosterone
using at least one of the manoeuvres listed in Bapntal Table S7, Item iv. When the
diagnosis is established, the abnormality shoulbbtalized using any of the tests

described in Supplemental Table S7, Item v.
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4. In patients with primary aldosteronism and a dédimidrenal mass who are eligible for

surgery, adrenal venous sampling is recommendadsess for lateralization of
aldosterone hypersecretion. Adrenal vein sampliragilsl be performed exclusively by

experienced teams working in specialized centread&C).

B. Pheochromocytoma and paraganglioma: screening andabnosis

Background. There are no changes to these guidelines for 2017.

Guidelines.

1. If pheochromocytoma or paraganglioma is stronggpseted, the patient should be

referred to a specialized hypertension centerjquaatly if biochemical screening tests

(Supplemental Table S8) have already been fouheé faositive (Grade D).

2. The following patients should be considered foeening for pheochromocytoma or

paraganglioma (Grade D):

i.  Patients with paroxysmal, unexplained, labile, andévere (B2180/
110 mmHg) sustained hypertension refractory to lusnighypertensive
therapy;

ii.  Patients with hypertension and multiple symptonggsstive of
catecholamine excess (e.g., headaches, palpitataesting, panic
attacks, and pallor);

iii.  Patients with hypertension triggered f3plockers, monoamine oxidase
inhibitors, micturition, changes in abdominal pregs surgery, or
anesthesia;

iv.  Patients with an incidentally discovered adrenadsna
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v. Patients with a predisposition to hereditary caseas, multiple
endocrine neoplasia 2A or 2B, von Recklinghausemafidromatosis
type 1, or Von Hippel-Lindau disease);

vi.  For patients with positive biochemical screenirgidgelocalization of
pheochromocytomas or paragangliomas should empémgnetic
resonance imaging (preferable), computed tomogréphyagnetic
resonance imaging unavailable), and/or iodine l41&ia-

iodobenzylguanidine (MIBG) scintigraphy (Grade € éach modality).

IX. Role of echocardiography
Background. There are no changes to these guidelines for 2017.
Guidelines.

1. Routine echocardiographic evaluation of all hypesiee patients is not recommended
(Grade D).

2. An echocardiogram for assessment of left ventricyg@ertrophy is useful in selected
cases to help define the future risk of cardioviscevents (Grade C).

3. Echocardiographic assessment of left ventriculassnas well as of systolic and diastolic
left ventricular function is recommended for hypadive patients suspected to have left
ventricular dysfunction or coronary artery dise@Seade D).

4. Patients with hypertension and evidence of heduréshould have an objective
assessment of left ventricular ejection fractiathex by echocardiogram or nuclear

imaging (Grade D).

22

medive.cn guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

Hypertension Canada’s 2017 Guidelines: Preventionnal Treatment of Hypertension

Please note, hereafter, all treatment thresholdsaagets refer to non-AOBP measurements
performed in office (see Supplemental Table S2 fRenended Technique for Office Blood
Pressure Measurement (non-AOBP)]), as most ofuppating evidence is derived from studies
using this method of BP measurement. Please reteeDiagnosis and Assessment Guidelines,
section Il Criteria for Diagnosis of Hypertension and Guidelines for Follow-up) for

corresponding values using other measurement methosummary of the potential factors that
should be considered when selecting specific dnegapy for individualized treatment is

presented in Table 1.

I. Health behaviour management

Background. There are no changes to these guidelines for 2017.

Guidelines.

A. Physical exercise
For non-hypertensive individuals (to reduce thespmkty of becoming hypertensive) or
for hypertensive patients (to reduce their BP)spribe the accumulation of 30-60
minutes of moderate intensity dynamic exercise. (glking, jogging, cycling, or
swimming) 4-7 days per week in addition to the mmaiactivities of daily living (Grade
D). Higher intensities of exercise are not moreeff/e (Grade D). For non-hypertensive
or stage 1 hypertensive individuals, the use astasce or weight training exercise (such
as free weight lifting, fixed weight lifting, or hdgrip exercise) does not adversely

influence BP (Grade D).

B. Weight reduction
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1. Height, weight, and waist circumference should lBasured and body mass index
calculated for all adults (Grade D).

2. Maintenance of a healthy body weight (body massxriB.5 to 24.9 kg/fmand waist
circumference <102 cm for men and <88 cm for wonien@commended for non-
hypertensive individuals to prevent hypertensioraffé C) and for hypertensive patients
to reduce BP (Grade B). All overweight hypertensidividuals should be advised to
lose weight (Grade B).

3. Weight loss strategies should employ a multidisegrly approach that includes dietary

education, increased physical activity, and behraVviatervention (Grade B).

C. Alcohol consumption
To prevent hypertension and reduce BP in hypenereilults, individuals should limit
alcohol consumption tg 2 drinks per day, and consumption should not ekdde
standard drinks per week for men and 9 standardksiper week for women (Grade B).
(Note: One standard drink is considered to be edent of 13.6 g or 17.2 mL of ethanol
or approximately 44 mL [1.5 oz] of 80 proof [40%jiists, 355 mL [12 0z] of 5% beer,

or 148 mL [5 oz] of 12% wine.)

D. Diet

It is recommended that hypertensive patients amcho@nsive individuals at increased
risk of developing hypertension consume a diet éngphasizes fruits, vegetables, low-
fat dairy products, whole grain foods rich in digtéibre, and protein from plant sources
that is reduced in saturated fat and cholesternetéldy Approaches to Stop Hypertension

[DASH] diet;**>? Supplemental Table S9) (Grade B).
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E. Sodium intake

To prevent hypertension and reduce BP in hypeneraiults, consider reducing sodium

intake towards 2000 mg (5 g of salt or 87 mmolaxfism) per day (Grade A).

F. Calcium and magnesium intake
Supplementation of calcium and magnesium is naimegended for the prevention or

treatment of hypertension (Grade B).

G. Potassium intake
In patients not at risk of hyperkalemia (see T&)lencrease dietary potassium intake to

reduce BP (Grade A).

H. Stress management
In hypertensive patients in whom stress may beritring to high BP, stress
management should be considered as an intervgi@i@ade D). Individualized
cognitive-behavioural interventions are more likiel\be effective when relaxation

techniques are used (Grade B).

II. Indications for drug therapy for adults with hy pertension without compelling
indications for specific agents

Background. Age and frailty distinctions have been removed fraum guidelinedor the
treatment of uncomplicated hypertension. This fewiss based on evidence suggesting that
older individuals with hypertension benefit from BRluction irrespective of baseline fraifty.

>%n those with a baseline SBP 140-160 mmHg, treatmezluces the rate of major adverse
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cardiovascular events, myocardial infarction, stradnd mortality, but may also increase the risk
of renal dysfunctiori*>° Caution should be exercised in elderly patients withostasis.

In apost-hoc analysis of thélypertension in th& ery Elderly Trial (HYVET),
investigators examined the association betweeltyfied treatment outcomes in 2,656
individuals, age@80 years, and with a baseline SRE60 mmHg>* The benefits of BP
reduction were similar irrespective of frailty fibre outcomes of stroke, cardiovascular events,
and mortality (P for interaction=0.52, 0.73, an@10.respectively). Similarly, a prespecified
subgroup analysis of 2,636 adutgb years of age without history of diabetes, stroke
baseline orthostasis from tBgstolic BloodPressurdnterventionT rial (SPRINT) showed that
intensive treatment (SBP target <120 mmHg) comptratiandard treatment (<140 mmHg)
resulted in a significant reduction in major adeecardiovascular events (hazard ratio [HR],
0.66; 95% confidence intervals [Cl], 0.51-0.85) amortality (HR, 0.67; 95% CI, 0.49 to 0.91)
over 3.14 years with no detectable difference ittc@me benefit with intensive treatment when
examined according to baseline fraify>®Rates of serious adverse events were not statlgtic
different when examined according to frailty. Howewhere was a significant increase in renal
dysfunction with intensive treatment for those withpre-existent kidney disease (HR, 3.14;
95% CI, 1.66 to 6.37). Individuals with limiteddHexpectancy (i.e., <1 year or <3 years,
respectively), dementia, or those needing instihglized care were ineligible for HYVET or
SPRINT?>®>* Altogether, these findings are consistent withrsthfsom a large meta-analysis of
19 randomized controlled trials (n=44,989) showtimat intensive BP reduction is just as
beneficial for the reduction of major cardiovasc@aents in older adult&62 years) as it is in
those who are younggt.

Guidelines.
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1. Antihypertensive therapy should be prescribed ferage DBP measurements>d00
mmHg (Grade A) or average SBP measuremerztd® mmHg (Grade A) in patients
without macrovascular target organ damage or aetiovascular risk factors.

2. Antihypertensive therapy should be strongly considdor average DPB reading80
mmHg (Grade A) or for average SBP readinfjd0 mmHg (Grade B for 140-160
mmHg; Grade A for >160 mmHgevised guideling in the presence of macrovascular

target organ damage or other independent cardiolaastsk factors.

lll. Choice of therapy for adults with hypertension without compelling indications for
specific agents

A. Indications for drug therapy for adults with diastolic and with or without systolic
hypertension

Background. This year, we introduce a number of new and eglviguidelines for the initial
treatment of hypertension. Although both thiazidd thiazide-like diuretics remain initial
treatment options, preference is now given to eimgér-acting, thiazide-like diuretics (e.qg.,
chlorthalidone and indapamide). A meta-analysi®lofandomized controlled trials
demonstrated that the use of thiazide-like diusatasulted in an additional 12% risk reduction
for cardiovascular events (p=0.049) and 21% rigkicgon in heart failure (p=0.023) compared
to thiazide diuretics, after adjusting for diffecess in BP reductiof. Compared to placebo, only
thiazide-like diuretics reduced the risk of corgnavents and all-cause mortality. In another
meta-analysis of 14 randomized controlled tridig, use of indapamide or chlorthalidone
resulted in greater SBP reduction compared to lydooothiazide (-5.1 mmHg; 95% ClI, -8.7 to

-1.6 mmHg; and -3.6 mmHg; 95% CI, -7.3 to 0.0 mmkégpectively) without any detectable
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difference in adverse effectsConsistent with these findings, a 12-week doutitedb
randomized controlled trial of 54 patients demaatstl a greater reduction in mean 24-hour BP
compared to baseline with chlorthalidone and ex¢dr@lease hydrochlorothiazide, but not with
conventional, short-acting hydrochlorothiazid€ollectively, evidence supports the use of
longer-acting diuretics for reducing cardiovasceeents and BP.

We recommend SPCs as an initial treatment opltiased on a global body of evidence,
demonstrating their effectiveness in reducing eamcular event®: ®improving BP controf®
%4 promoting adherend®; ®° and reducing medication side effettThe therapeutic efficacy of
combination therapy is well established. A metahgis of 42 randomized trials testing the
combined use of 2 drugs of different classes coetpar doubling the dose of one drug showed
a 5-fold greater reduction in BP with combinatioeatment compared to increasing the dose of
one drug aloné&® Further supporting evidence is derived from$maplified Treatment
Intervention taControl Hypertension (STITCH) study, a cluster randomized of 45 family
practices in Ontari®’ A total of 2,111 patients with uncontrolled hygersion were assigned to
initial fixed-dose combination therapy with an A@thibitor or ARB and diuretic vs.
monotherapy with up-titration as appropriate. Aienonths, there was a larger reduction in BP
(-5.2/-2.2 mmHg) and greater proportion of targetddntrol (64.7% vs. 52.7%; p=0.03) in those
receiving initial fixed-dose combination therapymuared to a single agent. Consistent with
these findings, observational data also suggestriiial combination treatment compared to
monotherapy is associated with a lower likelihobdeveloping a cardiovascular event, shorter
median time to achieve target BP control, and hesdthcare utilizatiof” ®* Moreover, fixed-

dose antihypertensive combinations (i.e., SPCshemsonable as first-line treatment as most
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patients require two or even three antihypertensgents to reach target BP control in
practice® %973

When a SPC is selected, the combination of an AGbitor with a CCB, ARB with a
CCB, or ACE inhibitor or ARB with a diuretic is remmended. The most compelling evidence
comes from thédvoiding Cardiovascular Events throu@ombination Therapy ifPatients
Living with Systolic Hypertension (ACCOMPLISH) trial, which randomized 306 adults at
high risk for cardiovascular disease to eithermlgioation of benazepril plus amlodipine or
benazepril plus hydrochlorothiazif&A reduction in the composite of cardiovasculartdeand
major adverse cardiovascular events was notedbeitiazepril plus amlodipine vs. benazepril
plus hydrochlorothiazide (HR, 0.80; 95% CI, 0.72180). More recently, thdeartQutcomes
PreventionEvaluation (HOPE)-3 trial evaluated 12,705 individuat intermediate-risk of
cardiovascular disease and randomized them toveeedixed-dose combination of benazepril
and hydrochlorothiazide or placeBbtAlthough there were no significant differences in
outcomes overall, there appeared to be benefirifaydixed-dose combination therapy in the
subgroup of patients with hypertension. For indixts with a baseline SBP >143.5 mmHg,
treatment with benazepril and hydrochlorothiazideptacebo reduced the risk of the first co-
primary outcome (a composite of cardiovasculartdeainfatal myocardial infarction, or
nonfatal stroke; HR, 0.73; 95% CI, 0.56 to 0.94) aacond co-primary outcome (a composite of
the first co-primary outcome, plus resuscitatedlieararrest, heart failure, or revascularization;
HR, 0.76; 95% CI, 0.60 to 0.96). Finally, as disatabove, STITCH provides additional
supporting evidence for the use of an ACE inhibwah diuretic or an ARB with diuretic as
initial therapy®?
Guidelines.

1. Initial therapy should be with either monotherapwiogle pill combination (SPC).
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i. Recommended monotherapy choices are:
a. athiazide/thiazide-like diuretic (Grade A), withnger-acting
diuretics preferred (Grade Bew guideling,
b. ap-blocker (in patients younger than 60 years; GiB)je
c. an angiotensin converting enzyme (ACE) inhibitarrfon-black
patients; Grade B),
d. an angiotensin receptor blocker (ARB) (Grade B), or
e. along-acting calcium channel blocker (CCB) (Gr&Je
ii. Recommended SPC choices are those in which an AdBitor is
combined with a CCB (Grade Apw guideling, ARB with a CCB
(Grade Bjnew guideling, or ACE inhibitor or ARB with a diuretic
(Grade Bjnew guideling.
iii.  Hypokalemia should be avoided in patients treati¢d thiazide/thiazide-
like diuretic monotherapy (Grade C).

2. Additional antihypertensive drugs should be useddriet BP levels are not achieved
with standard-dose monotherapy (Grade B). Add-aigsishould be chosen from first-
line choices. Useful choices include a thiazideilde-like diuretic or CCB with either:
ACE inhibitor, ARB orf3 blocker (Grade B for the combination of thiazitiezide-like
diuretic and a dihydropyridine CCB; Grade C for toenbination of dihydropyridine
CCB and ACE inhibitor; and Grade D for all othendmnations). Caution should be
exercised in combining a non-dihydropyridine CCHB af8-blocker (Grade D). The

combination of an ACE inhibitor and an ARB is netommended (Grade A).
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3.

If BP is still not controlled with a combination &for more first-line agents, or there are
adverse effects, other antihypertensive drugs resgdioled (Grade D).

Possible reasons for poor response to therapy (Supptal Table S10) should be
considered (Grade D).

a-Blockers are not recommended as first-line agiemtancomplicated hypertension
(Grade A);B-blockers are not recommended as first-line thefapyncomplicated
hypertension in patients 60 years of age or ol@eade A); and ACE inhibitors are not
recommended as first-line therapy for uncomplicdigaertension in black patients
(Grade A). However, these agents may be used ierpatvith certain comorbid

conditions or in combination therapy.

B. Guidelines for individuals with isolated systolt hypertension

Background. There are no changes to these guidelines for 2017.

Guidelines.

1.

Initial therapy should be single-agent therapy witiiazide/thiazide-like diuretic (Grade
A), a long-acting dihydropyridine CCB (Grade A),ar ARB (Grade B). If there are
adverse effects, another drug from this group ghbalsubstituted. Hypokalemia should
be avoided in patients treated with thiazide/tldadike diuretic monotherapy (Grade C).
Additional antihypertensive drugs should be usedriet BP levels are not achieved
with standard-dose monotherapy (Grade B). Add-aiggishould be chosen from first-

line options (Grade D).
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3. If BP is still not controlled with a combination &for more first-line agents, or there are
adverse effects, other classes of drugs (suahbdackers, ACE inhibitors, centrally
acting agents, or non-dihydropyridine CCBs) mayteéed or substituted (Grade D).

4. Possible reasons for poor response to therapy (Supptal Table S10) should be
considered (Grade D).

5. a-Blockers are not recommended as first-line agiemtsncomplicated isolated systolic
hypertension (Grade A); afidblockers are not recommended as first-line thefapy
isolated systolic hypertension in patients agéd years (Grade A). However, both
agents may be used in patients with certain cordartnditions or in combination

therapy.

IV. Global vascular protection therapy for adults with hypertension without compelling
indications for specific agents

Background. There are no changes to these guidelines for 2017.

Guidelines.

1. Statin therapy is recommended in hypertensive ptieith 3 or more cardiovascular
risk factors as defined in Supplemental Table S3rhde A in patients >40 years) or with
established atherosclerotic disease (Grade A rbgardf age).

2. Consideration should be given to the addition of ttose acetylsalicylic acid (ASA)
therapy in hypertensive patientS0O years of age (Grade B). Caution should be eseici
if BP is not controlledGrade C).

3. Tobacco use status of all patients should be uddatea regular basis and health care

providers should clearly advise patients to quibkimg (Grade C).
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4. Advice in combination with pharmacotherapy (e.gewicline, bupropion, nicotine
replacement therapy) should be offered to all smokdth a goal of smoking cessation
(Grade C).

5. For high-risk patients (Table 3), age8l0 years, with systolic BP levetd 30 mmHg,
intensive management to target a systoliccBPO mmHg should be considered.
Intensive management should be guided by autonudfieé BP measurements (see
Diagnosis and Assessment Guidelines, Section | [Accurate measurement of BP], and
Supplemental Table S2 [Recommended Technique ftorAated Office BP]). Patient
selection for intensive management is recommendddaution should be taken in

certain high-risk groups (Table 4; Grade B).

V. Goals of therapy for adults with hypertension wihout compelling indications for specific
agents
Background. Consistent with the changes made to section lli¢atamns for drug therapy for
adults with hypertension without compelling indioas for specific agents), we have removed
the previous guideline for different BP goals foe £lderly. Evidence suggests that older
patients with hypertension similarly benefit fromensive BP reduction as younger adtits.
Guidelines.

The SBP treatment goal is a pressure level of sidfHg (Grade C). The DBP treatment

goal is a pressure level of <90 mmHg (Grade A).

VI. Treatment of hypertension in association with schemic heart disease
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A. Guidelines for hypertensive patients with corongy artery disease (CAD)

Background. Post hoc analyses of several large clinical trials in patsewith coronary artery
disease suggest the possible existence of a J;aumezeby reducing BP below a specific nadir
may be associated with an increased risk of coyomeents’” “*"®This may be of greatest
concern in individuals with LVH because of increseyocardial demand and decreased
coronary perfusion during diastole.

In a retrospective cohort of 92 patients with cemyrartery disease, there was reduced
coronary blood flow with increasing left ventricutass, even after adjustméhhis
association was present for all levels of DBP,veas most pronounced for those with a DBP
<70 mmHg. These findings are consistent with artdrekthose from a systematic review of 8
studies (n=362), which reported an inverse assonidetween coronary blood flow and left
ventricular mass, especially in those with hypesiem’®

Nevertheless, it should be acknowledged that femtljority of high-risk individuals, BP
reduction is well-tolerated and beneficial. As suehile we advise exercising caution when
lowering BP, antihypertensive therapy is still sfgty recommended for individuals with
hypertension who tolerate antihypertensive treatjespecially for patients with moderate or
severely increased SBP.

Guidelines.
1. For most hypertensive patients with CAD, an ACEbitbr or ARB is recommended

(Grade A).

2. For hypertensive patients with CAD, but without xigéng systolic heart failure, the

combination of an ACE inhibitor and ARB is not resmended (Grade B).
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3. For high-risk hypertensive patients, when combaratherapy is being used, choices
should be individualized. The combination of an Ai@Eibitor and a dihydropyridine
CCB is preferable to an ACE inhibitor and a thiazidiazide-like diuretic in selected
patients (Grade A).

4. For patients with stable angina pectoris but withgrior heart failure, myocardial
infarction, or coronary artery bypass surgery,egitp3-blocker or CCB can be used as
initial therapy (Grade B).

5. Short-acting nifedipine should not be used (Grajle D

6. When decreasing SBP to target levels in patients @gtablished CAD (especially if
isolated systolic hypertension is present), beigasitwhen the DBP is60 mmHg
because of concerns that myocardial ischemia maxaeerbated, especially in patients

with left ventricular hypertrophy (LVH) (Grade Pevised guideling.

B. Guidelines for patients with hypertension who hae had a recent myocardial infarction
Background. There are no changes to these guidelines for 2017.
Guidelines.
1. Initial therapy should include bothBablocker and an ACE inhibitor (Grade A).
2. An ARB can be used if the patient is intolerananfACE inhibitor (Grade A in patients
with left ventricular systolic dysfunction).
3. CCBs may be used in patients after myocardial atiam whenp-blockers are
contraindicated or not effective. Non-dihydropyneiCCBs should not be used when
there is heart failure, evidenced by pulmonary estign on examination or radiography

(Grade D).
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VII. Treatment of hypertension in association withheart failure
Background. There are no changes to these guidelines for 2017.
Guidelines.

1. In patients with systolic dysfunction (ejectiondtian <40%), ACE inhibitors (Grade A)
andp-blockers (Grade A) are recommended for initial&ipg. Aldosterone antagonists
(mineralocorticoid receptor antagonists) may beedddr patients with a recent
cardiovascular hospitalization, acute myocardidriction, elevated B-type natriuretic
peptide or N-terminal (NT) pro-B-type natriuretiegiide level, or New York Heart
Association Class II-IV symptoms (Grade A). Carefdnitoring for hyperkalemia is
recommended when adding an aldosterone antagosIE inhibitor or ARB. Other
diuretics are recommended as additional therapgetied (Grade B for thiazide/thiazide-
like diuretics for BP control, Grade D for loop datics for volume control). Beyond
considerations of BP control, doses of ACE inhitsitor ARBs should be titrated to those
found to be effective in trials unless adverseafidbecome manifest (Grade B).

2. An ARB is recommended if ACE inhibitors are nottaited (Grade A).

3. A combination of hydralazine and isosorbide dinériz recommended if ACE inhibitors
and ARBs are contraindicated or not tolerated (€

4. For hypertensive patients whose BP is not contipb& ARB may be added to an ACE
inhibitor and other antihypertensive drug treatn(@rade A). Careful monitoring should
be used if combining an ACE inhibitor and an ARRBdese of potential adverse effects
such as hypotension, hyperkalemia, and worsenimg fanction (Grade C). Additional

therapies may also include dihydropyridine CCBsag{arC).
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VIII. Treatment of hypertension in association with stroke

Background. BP is often elevated following intracerebral herhage (ICH). In recent years,
several trials have studied the impact of BP lomgin the context of ICH. Thiatensive Blood
Pressur&eduction inAcuteCerebral Hemorrhagérial INTERACT)-2 enrolled 2,839 patients
within 6 hours of spontaneous ICH, and compare®sBe targets of <140 mmHg vs. <180
mmHg.® Targets were applied within the first hour of gremtion and maintained for 7 days.

No statistical difference was observed betweenwioestrategies for the primary outcome, a
composite of death or stroke-related disabilit9@tays (52.0% vs. 55.6% for intensive
compared to standard treatment, respectively; catas[OR], 0.87; 95% CI, 0.75 to 1.01). In

the Antihypertensivd reatment oAcuteCerebralHemorrhage (ATACH)-2 trial, 1,000 patients
presenting within 4.5 hours of spontaneous ICH wanelomly assigned to SBP targets of 110 to
139 mmHg vs. 140 to 179 mmHg for the first 24 hdlifehe primary outcome was the same as
in INTERACT-2. There was no difference between2hesatment strategies for the main
outcome, and the trial was terminated early becatidility. In addition, there was a trend
towards more adverse events in the lower SBP target Considered together, these 2 important
trials demonstrate no measurable benefit to loweSBP <140 mmHg in the acute period
following spontaneous ICH. There is no trial evidemo delineate an appropriate SBP target, if
any, above 140 mmHg. All trials to date have fokalithe convention in limiting SBP increases
beyond 180 mmHg in their control arms.

Guidelines.

A. BP management in acute ischaemic stroke (onset 72 hours)
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1.

For patients with ischemic stroke not eligible florombolytic therapy, treatment of
hypertension in the setting of acute ischemic gtraktransient ischemic attack should
not be routinely undertaken (Grade D). Extreme iBfPaases (e.g., SBP >220 mmHg or
DBP >120 mmHg) may be treated to reduce the BRppbyoximately 15% (Grade D),
and not more than 25%, over the first 24 hours gittdual reduction thereafter (Grade
D). Avoid excessive lowering of BP because thishihexacerbate existing ischemia or
might induce ischemia, particularly in the settofgntracranial arterial occlusion or
extracranial carotid or vertebral artery occlugi@nade D). Pharmacological agents and
routes of administration should be chosen to apoégipitous decreases in BP (Grade
D).

For patients with ischemic stroke eligible for ttmmolytic therapy, very high BP
(>185/110 mmHg) should be treated concurrentlyatigmts receiving thrombolytic
therapy for acute ischemic stroke to reduce theafisecondary intracranial hemorrhage

(Grade B).

B. BP management after acute ischemic stroke

1.

Strong consideration should be given to the indrabf antihypertensive therapy after the
acute phase of a stroke or transient ischemicla{@aade A).

After the acute phase of a stroke, BP-loweringtineat is recommended to a target of
consistently <140/90 mmHg (Grade C).

Treatment with an ACE inhibitor and thiazide/th@elike diuretic combination is
preferred (Grade B).

For patients with stroke, the combination of an A@lbitor and ARB is not

recommended (Grade B).
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C. BP management in hemorrhagic stroke (onset to ##urs)
1. For patients with intracerebral hemorrhage in thgelnacute phase (in the first 24 hours)
SBP lowering to <140 mmHg should be avoided dwentabsence of benefit (relative to

a target of <180 mmHg) (Grade Aew guideling and some suggestion of harm.

IX. Treatment of hypertension in association with &ft ventricular hypertrophy
Background. There are no changes to these guidelines for 2017.
Guidelines.
1. Hypertensive patients with left ventricular hypepy should be treated with
antihypertensive therapy to lower the rate of sqbeat cardiovascular events (Grade C).
2. The choice of initial therapy can be influencedly presence of left ventricular
hypertrophy (Grade D). Initial therapy can be dimagtment using ACE inhibitors,
ARBSs, long-acting CCBs or thiazide/thiazide-likenditics. Direct arterial vasodilators

such as hydralazine or minoxidil should not be used

X. Treatment of hypertension in association with no-diabetic chronic kidney disease
Background. There are no changes to these guidelines for 2017.
Guidelines.
1. For patients with nondiabetic chronic kidney disgdarget BP is <140/90 mmHg (Grade
B).
2. For patients with hypertension and proteingticonic kidney disease (urinary protein

>500 mg per 24 hours or albumin to creatinine raB0 mg/mmol), initial therapy
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should be an ACE inhibitor (Grade A) or an ARBhéte is intolerance to ACE inhibitors
(Grade B).

3. Thiazide/thiazide-like diuretics are recommendeddditive antihypertensive therapy
(Grade D). For patients with chronic kidney digeasd volume overload, loop diuretics
are an alternative (Grade D).

4. In most cases, combination therapy with other gpghtensive agents might be needed
to reach target BP levels (Grade D).

5. The combination of an ACE inhibitor and ARB is metommended for patients with

non-proteinurichronic kidney disease (Grade B).

XI. Treatment of hypertension in association with enovascular disease

Background. Accompanying our guidelines for the assessmergmdirFMD (se®iagnosis

and Assessment Guidelines, section VII [Assessment for renovascular hypesitam), we

introduce 3 new guidelines for the treatment o ttondition. Evidence guiding treatment is
primarily based on small case series and casetsedoeatment decisions should be
individualized and take into consideration the ma@and location of the vascular lesions, severity
of symptoms, previous vascular events, and comamditions’* Given the complexity in care,
consultation with a hypertension expert is advised.

Hypertension arising from renal FMD is primarilyediated by the renin-angiotensin-
aldosterone system. Medical therapy should be t@idetowards BP control and vascular risk
reduction. Revascularization should be considesechtlividuals with elevated BP, particularly
for those with recent-onset or resistant hypertendilighest cure rates are associated with

younger age and shorter duration of hyperten$idhAlthough there are no data to inform the
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most appropriate initial revascularization stratgggrcutaneous renal transluminal angioplasty is
usually preferred over surgery because it is lesly; less invasive, has a lower morbidity, and
can be performed on an outpatient b&si¥'It is associated with a combined rate of cure ®Br B
improvement of 86.4%" 82 Stenting is not routinely recommended for FMDleestisk of
restenosis is generally felt to be 16%\put may be considered for lesions that fail anigisty or
those associated with flow-limiting dissectionislteasonable to consider surgery for complex
lesions less amendable to angioplasty, stenosisiassd with complex aneurysm, and
restenosis despite 2 unsuccessful attempts of plagiy™ **

Guidelines.

1. Patients with hypertension attributable to athdeystic renal artery stenosis should be
primarily medically managed because renal angitypkasd stenting offers no benefit
over optimal medical therapy alone (Grade B).

2. Renal artery angioplasty and stenting for athesvstic hemodynamically significant
renal artery stenosis could be considered for pisti@ith uncontrolled hypertension
resistant to maximally tolerated pharmacotherapygm@ssive renal function loss, and
acute pulmonary edema (Grade D).

3. Patients with confirmed renal FMD should be refeét@a hypertension specialist (Grade
D; new guideling.

4. In patients with hypertension attributable to FM&ated renal artery stenosis,
revascularization should be considered (Gradedw, guideling.

5. Renal artery angioplasty without stenting is recanded for treatment of FMD-related
renal artery stenosis. Stenting is not recommerniézss needed because of a peri-

procedural dissection. Surgical revascularizatioougd be considered in case of complex
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lesions less amendable to angioplasty, stenosi€iassd with complex aneurysm, and

restenosis despite 2 unsuccessful attempts of pllagty (Grade Dnew guideling.

XIl. Treatment of hypertension in association withdiabetes mellitus

Background. There are no changes to these guidelines for 2017.

Guidelines.

1. Persons with diabetes mellitus should be treatedtéon SBP of <130 mmHg (Grade C)

and DBP of <80 mmHg (Grade A) (these target BPl¢care the same as the BP
treatment thresholds). Combination therapy usifigs2line agents may also be
considered as initial treatment of hypertensiora@@rB) if SBP is 20 mmHg greater than
target or if DBP is 10 mmHg greater than targetwkeleer, caution should be exercised in
patients in whom a substantial decrease in BP e tikeely or poorly tolerated (e.g.,
elderly patients and patients with autonomic neatioy).

. For persons with cardiovascular or kidney diseesiyding microalbuminuria, or with
cardiovascular risk factors in addition to diabeted hypertension, an ACE inhibitor or
an ARB is recommended as initial therapy (Grade A).

. For persons with diabetes and hypertension natided in otheguidelinesin this section,
appropriate choices include (in alphabetical ord®@E inhibitors (Grade A), ARBs
(Grade B), dihydropyridine CCBs (Grade A), and zida/thiazide-like diuretics (Grade
A).

. If target BP levels are not achieved with standdéwde monotherapy, additional

antihypertensive therapy should be used. For pernsowhom combination therapy with
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an ACE inhibitor is being considered, a dihydrogdyre CCB is preferable to a

thiazide/thiazide-like diuretic (Grade A).

XIll. Adherence strategies for patients
Background. There are no changes to this guideline for 2017.
Guidelines.
Adherence to an antihypertensive prescription @aimiproved by a multipronged

approach (Supplemental Table S12).

XIV. Treatment of secondary hypertension due to engcrine causes
Background. There are no changes to this guideline for 2017.
Guidelines.
Treatment of hyperaldosteronism and pheochromo@ytara outlined in Supplemental

Tables S7 and S8, respectively.

XV. Treatment of resistant hypertension

Background. Resistant hypertension—defined by uncontrolleddBgpite the use of3
antihypertensive agents of different classes inolyd diuretic, or controlled BP witkd
agents—is present in 10-20% of individuals tredeedhypertensiori>#° Accordingly, the
HCGC has identified resistant hypertension as aa af importance needing to be explicitly

addressed in our guidelines. A decision was madstemble a dedicated subgroup committee
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to conduct a comprehensive literature review amgeteelop specific guidelines in the coming
years.

Preliminary discussion was held regardingRBneventionAnd T reatment of
HypertensionVith Algorithm-based thergpnumber2 (PATHWAY-2) trial, which enrolled 335
individuals with uncontrolled hypertension on 3 gsucomparing spironolactone, doxazosin,
bisoprolol, or placebo as add-on therdpgpironolactone was most effective in lowering SBP.
After 3 months, 58% of patients treated with spidactone achieved target BP control vs. 42%
on doxazosin and 43% on bisoprolol. While notewgrthe committee decided not to generate
any formal guidelines based on PATHWAY-2 aloneha time, given the lack of event-related
outcomes. Consistent with our overall guidelinescpss, studies assessing cardiovascular
morbidity and mortality, as well as total mortaléye prioritized for establishing guidelines

related to pharmacotherapy.

Implementation

Implementation and dissemination of the guidelises priority for Hypertension
Canada. We employ many strategies to reach ouvamiety of providers who care for patients
with hypertension. Our efforts include knowledgeleange forums, targeted educational
materials for primary care providers and patiefiisain the Trainer” teaching sessions, as well
as slide kits and summary documents which areyfi@ailable online in French and English

(www.hypertension.ca). Hypertension Canada recdeasback from end-users to continually

improve guideline processes and content. The Resaad Evaluation Committee conducts
hypertension surveillance studies and reviews iegistanadian health surveys to identify gaps

between current and best practices.
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Table 1.Considerations in the individualization of pharmiagical therapy

Initial therapy Second-line therapy Notes and/or cations

Hypertension without other compelling indications

Diastolic Monotherapy or SPC. RecommendedFurther addition of first-line drugs Not recommended for monotheray:

hypertension with or monotherapy choices include blockers 3 blockers in those60 years

without systolic thiazide/thiazide-like diuretics (with of age, ACE inhibitors in black

hypertension longer-acting diuretics preferre, people. Hypokalemia should be
blockers, ACE inhibitors, ARBSs, or avoided in those prescribed diuretics.
long-acting CCB. Recommended SPC ACE inhibitors, ARBs and direct renin
choices include combinations of an inhibitors are potential teratogens, and
ACE inhibitor with CCB, ARB with caution is required if prescribing to
CCB, or ACE inhibitor/ARB with a women with child-bearing potential.
diuretic. (Consider ASA and statins in Combination of an ACE-inhibitor with
selected patients) an ARB is not recommended.

Isolated systolic Thiazide/thiazide-like diuretics, ARBs Combinations of first-line drugs Same as diastiojipertension with or

hypertension or long-acting dihydropyridine CCBs without systolic hypertension

without other

compelling

indications

Diabetes mellitus

Diabetes mellitus ACE inhibitors or ARBs Addition of a dihydropyricén A loop diuretic could be considered in
with CCB is preferred over a hypertensive chronic kidney disease
microalbuminuria*, thiazide/thiazide-like diuretic patients with extracellular fluid

renal disease, volume overload

cardiovascular
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disease or additional
cardiovascular risk

factors

Diabetes mellitus not ACE inhibitors, ARBS, Combination of first-line drugs. If Normal urine microalbumin to
included in the dihydropyridine CCBs or combination with ACE inhibitor creatinine ratio <2.0 mg/mmol
above category Thiazide/thiazide-like diuretics is being considered, a

dihydropyridine CCB is
preferable to a thiazide/thiazide-
like diuretic

Cardiovascular disease

Coronary artery

disease

Recent myocardial

infarction

Heart failure

ACE inhibitors or ARBsf blockers ~ When combination therapy is  Avoid short-acting nifedipine.
or CCBs for patients with stable being used for high risk patients, Combination of an ACE-inhibitor with
angina an ACE inhibitor/dihydropyridine an ARB is specifically not
CCB is preferred recommended. Exercise caution when
lowering SBP to target if DBP 60
mmHg, especially in patients with

LVH.
B blockers and ACE inhibitors (ARBsLong-acting CCBs if3 blocker Non-dihydropyridine CCBs should not
if ACE inhibitor intolerant) contraindicated or not effective be used with concomitant heart failure
ACE inhibitors (ARBs if ACE ACE inhibitor and ARB Titrate doses of ACE inhibitors and
inhibitor-intolerant) ang blockers. combined. Hydralazine/isosorbideARBSs to those used in clinical trials.
Aldosterone antagonists dinitrate combination if ACE Carefully monitor potassium and renal
(mineralocorticoid receptor inhibitor and ARB contraindicatedfunction if combining any of ACE
antagonists) may be added for patienty not tolerated. inhibitor, ARB and/or aldosterone
with a recent cardiovascular Thiazide/thiazide-like or loop antagonist.
hospitalization, acute myocardial diuretics are recommended as
infarction, elevated BNP or NT- additive therapy. Dihydropyridine
proBNP level, or NYHA Class Il to IV CCB can also be used.
symptoms
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Left ventricular
hypertrophy

Past stroke or TIA

ACE inhibitor, ARB, long acting CCB Combination of additional agents = Hydralazine andaridil should not
or thiazide/thiazide-like diuretics. be used

ACE inhibitor and a thiazide/thiazide- Combination of additional agents  Treatment of higresion should not

like diuretic combination. be routinely undertaken in acute stroke
unless extreme BP elevation.
Combination of an ACE inhibitor with
an ARB is not recommended.

Non-diabetic chronic kidney disease

Non-diabetic chronic ACE inhibitors (ARBs if ACE Combinations of additional agents Carefully monitmal function and
kidney disease with inhibitor-intolerant) if there is potassium for those on an ACE
proteinuriat proteinuria inhibitor or ARB. Combinations of an
Diuretics as additive therapy ACE-inhibitor and ARB are not
recommended in patients without
proteinuria
Renovascular Does not affect initial treatment Combinations of additional agents Caution with AiGkibitors or ARB
disease recommendations if bilateral renal artery stenosis or
Atherosclerotic renal artery stenosis unilateral disease with solitary kidney.
should be primarily managed Renal artery angioplasty and stenting
medically, while revascularization could be considered for patients with
should be considered for renal renal artery stenosis and complicated,
fibromuscular dysplasia uncontrolled hypertension
Other conditions
Peripheral arterial Does not affect initial treatment Combinations of additional agentAvoid B blockers with severe disease
disease recommendations
Dyslipidemia Does not affect initial treatment Combinations of additional agents —
recommendations
56
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Overall vascular
protection

Statin therapy for patients with 3 or — Caution should be exercised with the
more cardiovascular risk factors or ASA recommendation if BP is not
atherosclerotic disease controlled.

Low dose ASA in patients50 years

Advise on smoking cessation and use

pharmacotherapy for smoking

cessation if indicated

*Microalbuminuria is defined as persistent alburt@rcreatinine ratio >2.0 mg/mmol.

tProteinuria is defined as urinary protein >5002dgf or albumin to creatinine ratio [ACR] >30 mg/winm two of three specimens.
BP blood pressure; ACE Angiotensin converting erzyARB Angiotensin receptor blocker; ASA Acetylsglic acid; CCB

Calcium channel blocker; NYHA New York Heart Assatton; TIA Transient ischemic attack; LVH Left vecular hypertrophy;
SPC Single pill combination.
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Table 2.Risk factors for hyperkalemia

risk of developing hyperkalemia, should be asse&seslitability, and monitored closely:

* Patients taking renin-angiotensin-aldosteronéitdrs

1%

* Patients on other drugs that can cause hyperkal@ny., trimethoprim and sulfamethoxazolg
amiloride, triamterene)
« Chronic kidney disease (glomerular filtrationera®60 mL/min/1.731)

*» Baseline serum potassium >4.5 mmol/L
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Table 3. Clinical indications defining high risk paients as candidates for intensive

management

Clinical or sub-clinical cardiovascular disease

OR

filtration rate 20-59 mL/min/1.73f)
OR

"Estimated 10-year global cardiovascular £46%
OR

Age> 75 years

Chronic kidney disease (non-diabetic nephropathytenuria <1 g/d,estimated glomerular

Patients with one or more clinical indications ddatonsent to intensive management.

*Four variableM odification ofDiet in RenalDisease (MDRD) equation
tFramingham Risk Scdfe
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Table 4.Generalizability of Intensive Blood Pressure Lowemg: Cautions and
Contraindications

Limited or No Evidence

Heart failure (ejection fraction <35%) or recentaugrdial infarction (within last 3 months)
Indication for, but not currently receiving, a béiacker

Institutionalized elderly

Inconclusive evidence

Diabetes Mellitus

Prior stroke

eGFR < 20 ml/min/1.73 fn

Contraindications

Patient unwilling or unable to adhere to multipledications
Standing SBP <110 mmHg

Inability to measure SBP accurately

Known secondary cause(s) of hypertension

6C

medive.cn guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

ACCEPTED MANUSCRIPT

FIGURE LEGEND

Figure 1. Hypertension diagnostic algorithm
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3

Hypertension
Diagnostic Algorithm

Elevated BP Reading
(office, home or pharmacy)

v

Dedicated Office Visit'

Mean Office BP =180/110 YES \
I
NO
No Diabetes Diabetes?
1. AOBP? 2135/85 AOBP or
No (preferred) non-AOBP?
Hypertension® <No OR SEED

2. Non-AOBP? =2140/90
(if AOBP unavailable)

I
YES

4

Out-of-office Measurement*
1. ABPM (preferred)
Daytime mean =135/85
24-hour mean =130/80 YES —~
OR
2. Home BP Series®
Mean =135/85

I
NO

4

[ White Coat Hypertension®

#

r

edlive.cn

Notes:

. If AOBP is used, use the mean calculated and
displayed by the device. If non-AOBP (see note
2)is used, take at least three readings, discard
the first and calculate the mean of the remaining
measurements. A history and physical exam
should be performed and diagnostic tests
ordered.

. AOBP = Automated Office BP. This is performed
with the patient unattended in a private area.
Non-AOBP = Non-automated measurement
performed using an electronic upper arm
device with the provider in the room.

o

w

. Diagnostic thresholds for AOBP, ABPM, and
home BP in patients with diabetes have yet
to be established (and may be lower than
130/80 mmHg).

~

. Serial office measurements over
3-5 visits can be used if ABPM or home
measurement not available.

[

. Home BP Series: Two readings taken each
morning and evening for 7 days (28 total).
Discard first day readings and average
the last 6 days.

o

. Annual BP measurement is recommended to
detect progression to hypertension.

ABPM: Ambulatory Blood Pressure Measurement
AOBP: Automated Office Blood Pressure
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