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ABSTRACT

Hypertension Canada's CHEP Guidelines Task Fomades annually-updated,
evidence-based recommendations to guide the disg@ssessment, prevention, and treatment
of hypertension. This year, we present four newmaoendations, as well as revisions to two
previous recommendations. In the diagnosis andsassnt of hypertension, automated office
blood pressure, taken without patient-health prewidteraction, is now recommended as the
preferred method of measuring in-office blood puessAlso, while a serum lipid panel remains
part of the routine laboratory testing for patiemntth hypertension, both fasting and non-fasting
collections are now considered acceptable. Foviddals with secondary hypertension arising
from primary hyperaldosteronism, adrenal vein samgpk recommended for those who are
candidates for potential adrenalectomy. With resfzethe treatment of hypertension, a new
recommendation that has been added is for incrgaks&tary potassium to reduce blood pressure
in those who are not at high risk for hyperkalerfiarthermore, in selected high-risk patients,
intensive blood pressure reduction to a targebfigdblood pressurg120 mmHg should be
considered to lower the risk of cardiovascular évefinally, in hypertensive individuals with
uncomplicated, stable angina pectoris, eith@héocker or calcium channel blocker may be
considered for initial therapy. The specific eviderand rationale underlying each of these
recommendations are discussed. Hypertension Can@bi&P Guidelines Task Force will

continue to provide annual updates.
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primary hyperaldosteronism, pheochromocytoma.
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BRIEF SUMMARY

New and revised recommendations are presentednmfaiéal office blood pressure is
preferred for in-office measurement. Second, paiasss endorsed for blood pressure reduction.
Third, adrenal vein sampling is recommended foividdals with primary hyperaldosteronism
considering surgery. Fourth, in high-risk patieatsystolic targe£120 mmHg should be
considered. Fifth, non-fasting serum lipid paneésacceptable. Finally, in individuals with

stable angina, @ blocker or calcium channel blocker may be congiddor initial therapy.
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EXECUTIVE SUMMARY
Objective: To provide updated 2016 evidence-based recommienddor the prevention,

diagnosis, assessment, and treatment of hypertemsaulults.

Methods: A search was performed in MEDLINE (up to Augusi2pby a medical librarian.
Reference lists were reviewed and experts wereacted to identify additional pertinent studies.
Content and methodology experts reviewed and aggataelevant articles using standardized
grading algorithms. For pharmacologic interventja@sdence from randomized controlled trials
and systematic reviews of trials was preferred.ngka in cardiovascular morbidity and
mortality, as well as total mortality were consielgthe primary outcomes of interest. For health
behaviour management, blood pressure (BP) lowevagyconsidered as the primary outcome.
In those with chronic kidney disease, progress&vgkimpairment was also accepted as a
clinically relevant outcome. All recommendationsrevgraded according to the strength of the
supporting evidence, and newly proposed recommimdabr changes to existing
recommendations were discussed at a consensuseadeheld on October 22, 2015 in
Toronto, Canada. Proposed changes to the recomimamlaccepted at the consensus
conference were subsequently voted upon by theefBbars of the Canadian Hypertension
Education Program (CHEP) Recommendations Task FB@sommendations that received at

least 70% task force approval were then acceptéidals

Recommendations:

Diagnosis and Assessment
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Two new recommendations and one modified recomniemdhave been introduced this
year. First, automated office blood pressure (AQB&Ren without patient-health provider
interaction using a fully-automated device, is mneaommended as the preferred method of
measuring in-office BP. Second, a modified reconuiaéion has been made to the routine work-
up for individuals with hypertension. A serum ligpdnel (consisting of total cholesterol, low-
density lipoprotein, high-density lipoprotein [HDQLjon-HDL cholesterol, and triglycerides) is
still recommended routinely, but may be drawn thei a fasting or non-fasting state. Finally, a
new recommendation was introduced for subtype ifieatson for individuals with secondary
hypertension arising from primary hyperaldosteronig those who are candidates for potential

adrenalectomy, assessment for lateralization shmeilgerformed using adrenal vein sampling.

Prevention and Treatment

This year, two new recommendations were added aotthher recommendation was
modified. First, as a new recommendation, an irsgéa dietary potassium should be considered
in individuals who are not at high risk for hypdeia as an effective way to reduce blood
pressure. Second, in selected high-risk patiemtsnsive blood pressure reduction to target a
systolic blood pressurel 20 mmHg should be considered to lower the ristanfliovascular
events. As a revised recommendation, in individuall stable angina pectoris (but without
previous heart failure, myocardial infarction, or@nary artery bypass), eitheBdlocker or

calcium channel blocker can be considered as ggaedieptable choices for initial treatment.

Updates

CHEP will continue to update recommendations anypual
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Introduction

Hypertension affects approximately 23% of Canadidmts and represents a major risk
factor for cardiovascular disease, chronic kidnisgase, and death; but it often remains
clinically silent until complications aris&’ Worldwide, high blood pressure (BP) affects over
40% of adults over the age of 25 and is the leagiobal risk factor for death or disability’ In
Canada, BP control rates have progressively impréneem 13.2% in 1992 to 64.6% in 2007,
and most recently to 68.1% in 2012-20318.comparison, global BP control remains at 32%5%.

With the goal of improving hypertension preventidetection, assessment, and
management in Canadians, CHEP, has been produnmgly-updated, evidence-based
recommendations for health care providers sinc®.1H98rein, we provide an updated list of
recommendations for the care of adult patients iwtbertension, as endorsed by the CHEP
Recommendations Task Force, along with discusdidimecsupporting evidence for any revised
or new additions for 2016. Details pertaining tevpously established recommendations are

available in prior publication$** and are also published online (guidelines.hypsitenca).

This year, we are also introducing new set of gedtapecific recommendations (published
separately).

Our recommendations are intended to guide heatthpraviders but should not replace
sound clinical judgment. Practitioners are advigedonsider patient preferences, values, and
clinical factors when determining how to best applgse recommendations to the bedside.
Finally, although individual antihypertensive agentay be mentioned when discussing the

current state of evidence, the reader should assuttass effect, unless otherwise stated.

Methods

%
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Hypertension Canada's CHEP Recommendations Task Foa multidisciplinary panel
of content and methodological experts comprisea Ghair, a Central Review Committee, and
15 subgroups. Each subgroup addresses a distimetnt@rea in the field of hypertension (see
Supplementary Appendix A for the current CHEP mensttie list). Members of the Canadian
Task Force on Preventive Health Care, CanadiandigabAssociation Guidelines Committee,
Canadian Society of Nephrology, Canadian Strokevhd, Canadian Cardiovascular Society,
and the Canadian Cardiovascular Harmonized Nati@oaleline Endeavour Initiative regularly
collaborate with CHEP members to facilitate harmation of recommendations across many
organizations. In many cases, CHEP Recommendaliasis Force members serve as volunteers
for multiple organizations.

Systematic literature searches current to Augusb2@ere performed by a librarian from
the Cochrane Collaboration in MEDLINE/PubMed usiext words and MeSH headings. Search
terms included “hypertension[MeSHY]", “hypertens*@b]”, and “BP”; these were combined
with topic-specific terms. Bibliographies of iddigd articles were also hand searched. Details
of search strategies and retrieved articles argad@ upon request. Randomized controlled
trials and systematic reviews of randomized colgdotrials were reviewed for treatment
recommendations, while cross-sectional and cotdiess were reviewed for evidence
supporting diagnosis and informing prognosis.

Each subgroup examined the search results pertinéstcontent area. Studies assessing
relevant outcomes were selected for further revi@ardiovascular morbidity and mortality as
well as total mortality outcomes were prioritizena pharmacotherapy studies. For health
behaviour recommendations, BP was considered aptatie surrogate and, in patients with

chronic kidney disease, progressive renal impaitmes considered to be a clinically important

10
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outcome. Study characteristics and study qualityevassessed using pre-specified, standardized
algorithms developed by CHEP for the critical ajgabof randomized controlled trials and
observational studie$.

Recommendations were graded according to the skrefdgheir underlying evidence
(for details, see Table S1 in Supplementary Ma®risanging from Grade A (strongest
evidence, based on high-quality studies) to Gragedéakest evidence, based on low power,
imprecise studies, or expert opinion alone). Inittmld to classifying recommendations based on
study quality, other grading schemes (e.g., Gradfrfigecommendations Assessment,

Development and Evaluation (GRADE) [www.gradewodgdroup.org]), also endorse use of the

terms ‘strong’ and ‘weak’ to describe the extenivtach the guideline creators are confident the
benefits outweigh the risks. CHEP does not ussetherms because all CHEP recommendations
are considered to be ‘strong’ in nature (i.e., CH&fPains from making ‘weak’
recommendations). Thus, the CHEP grading schereesrehly to the quality of evidence; all
recommendations, regardless of grading, are féiate@ benefits that strongly outweigh risks.

For pharmacotherapy recommendations, as a gemdgalQHEP considers evidence evaluating
specific agents to be generalizable to a ‘classcéffFor diuretic therapy, the term ‘thiazides’
refers to hydrochlorothiazide (or similar agents)l éhe term ‘thiazide-like’ refers to
chlorthalidone and indapamide.

Subgroup members, considered content experts infigsles, were responsible for
reviewing annual search results and, if indicatied{ting new recommendations or proposing
changes to old recommendations. An independent&deview Committee consisting of
methodological experts with no industry affiliat®imdependently reviewed, graded, and refined

proposed recommendations, which were then presabh#&donsensus conference of the

11
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Recommendations Task Force in Toronto, Canada twb@&c22, 2015. This meeting included
the Chair, Central Review Committee, and membegslglubgroups. Further revisions to
proposed recommendations were based on these slmtsisNotably, following our consensus
conference, the Systolic Blood Pressure Interveriigal (SPRINT) was releasédin light of
its significant results, an expedited review of 8RINT study was performed by the
Recommendations Task Force, and therefore wasdedlin this year’s discussion.

All recommendations were finalized and submittezt&bnically to all 75 voting
members of the CHEP Recommendations Task Forapfmoval. Members with potential
conflicts of interest recused themselves from \@oin specific recommendations (a list of
conflicts is available as Supplementary AppendixBjcommendations receiving over 70%
approval were passed. The CHEP recommendationsgs @ in accordance with the AGREE2
guidelines®® and has been externally reviewed. A summary of tinCHEP process aligns

with AGREE2 can be found online (www.hypertensiafowerview-process). Materials to assist

with patient and public education based on thesemenendations are freely available at:

www.hypertension.ca.

The 2016 CHEP Diagnosis and Assessment Recommendat

|. Accurate measurement of BP

Recommendations

1. Health care professionals who have been spaltyficained to measure BP accurately should
assess BP in all adult patients at all approprisiés to determine cardiovascular risk and

monitor antihypertensive treatment (Grade D).

12
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2. Use of standardized measurement techniquesaiddted equipment for all methods (non-
automated office BP, automated office BP, home BRitaring, and ambulatory BP
monitoring) is recommended (Grade D; see Suppleangiitable S2 [Office BP measurement,
automated office BP], Section VII [Home BP monitaj, Section VIl [Ambulatory BP
monitoring], Table 1 in Section VIl [Home BP monitag], and Table 2 in section VIII
[Ambulatory BP monitoring]). Measurement using #lecic (oscillometric) upper arm devices
is preferred over auscultation (Grade C). (Unlggcdied otherwise, electronic [oscillometric]
measurement should be used).
3. Four approaches can be used to assess BP:
i. Office BP measurement taken with a non-automdeadice (non-AOBP): A systolic
BP (SBP)»>140 mmHg or a diastolic BP (DBBP0 mmHg is high, and an SBP between
130-139 mmHg and/or a DBP between 85-89 mmHg is-hiymal (Grade C).
ii. Automated office BP (AOBP): AOBP is the prefedrmethod of performing in-office
BP measurement (Grade ew recommendation) When using AOBP (see
Supplemental Table SAOBP), a displayed mean SB35 mmHg or DBP-85 mmHg
DBP is high (Grade D).
iii. Ambulatory BP monitoring: Using ambulatory BRonitoring (see Recommendations
in Section VIII,Ambulatory BP Monitoring), patients can be diagnosed as hypertensive if
the mean awake SBP3435 mmHg or the DBP 885 mmHg or if the mean 24-hour
SBP is>130 mmHg or the DBP 880 mmHg (Grade C).
iv. Home BP monitoring: (see Recommendations irti®&ed/11, Home BP Monitoring)
Patients can be diagnosed as hypertensive if tlae 18BP i$135 mmHg or the DBP is

>85 mmHg (Grade C). If the office BP measuremehigb and the mean home BP is

13
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<135/85 mm Hg, it is advisable to either repeat @ononitoring to confirm the home BP
is <135/85 mmHg or perform 24-hour ambulatory BRitaying to confirm that the
mean 24-hour ambulatory BP monitoring is <130/80Hgnand the mean awake
ambulatory BP monitoring is <135/85 mmHg beforegdiasing white coat hypertension

(Grade D).

Background. Building on our previous recommendation in favotiusing electronic
(oscillometric) upper arm devicésthis year we have introduced a new recommendation
support of AOBP as the preferred method of in-effdlood pressure measurement. AOBP
allows blood pressure to be measured using aduilgmated electronic device without any
patient-health provider interaction while the patigests alone in a quiet room or private area
(see Supplementary Table S2).

If AOBP is not used, care providers will typicatiged to remain in the room and
perform sequential electronic measurements (becauligple measurements are recommended).
The advantages of AOBP over this non-automated-@©BP) approach are that AOBP
eliminates the risk of conversation during readjmgduces the risk of the white coat effect, and
facilitates multiple measurements with each clinegounter (and automatically calculates the
mean). Measurements collected using AOBP appedosely approximate mean awake
ambulatory blood pressure levéfs’: AOBP measurements are also demonstrably consistent
from visit-to-visit** ** **Furthermore, AOBP measurements do not appear $ih#icantly
altered by the setting in which blood pressureéssnired. Measurements taken in an ambulatory

blood pressure monitoring unit, office waiting rocand physician’s examination room have

14
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been shown to be similaf;** “>and, AOBP measurements obtained in a pharmacy and
physician’s office are likewise comparabfe.

In addition to providing consistent and reliabladegs, AOBP measurements are also
useful in predicting the presence of end-organ dgnfe.g., carotid intima-media thickness, left
ventricular mass index, microalbuminurfaf? It has also been recently demonstrated that
elevated AOBP measurements are predictive of intiderdiovascular event&ln a recent 5-
year longitudinal study of 3627 community-dwellaged>65 years with untreated
hypertension, the presence of an elevated SBP beth&5 to 144 mmHg (measured using
BpTRU in various community pharmacies) was assediatith a 66% relative risk increase for
developing an adverse cardiovascular event (haaéiad[HR], 1.66; 95% confidence interval
[CI], 1.09 to 2.54; compared to those with a SBBvieen 110 to 119 mmHg); similarly, a raised
DBP between 80 to 89 mmHg was associated with airigeéased risk (HR, 1.72; 95% ClI, 1.21
to 2.45; compared to a DBP between 60 to 69 mnilighe generalizability of this study may
potentially be limited by the older age of the m#pants (mean 74.2 years), measurement of
blood pressure at community pharmacies, and exxciud individuals already taking
antihypertensive medications. Nonetheless thisyghwovides evidence further supporting

AOBP as the preferred method of in-office bloodsgtee measurement.

II. Criteria for diagnosis of hypertension and recanmendations for follow-up (Figure 1)

Recommendations

1. At initial presentation, patients demonstratingudeas of a hypertensive urgency or
emergency (Supplemental Table S3) should be diaghas hypertensive and require immediate

management (Grade D). In all other patients, atl2anore readings should be taken during the
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same visit. If using non-AOBP measurement, the fee|ading should be discarded and the latter
readings averaged. If using AOBP, the BP calculatetidisplayed by the device should be
used.
2. If the visit 1 office BP measurement is highmat (thresholds outlined in Section I,
Recommendation 3) annual follow-up is recommen@dde C).
3. If the visit 1 mean non-AOBP or AOBP measurenm&iiigh (thresholds outlined in Section |,
Recommendation 3), a history and physical exanmonathould be performed and, if clinically
indicated, diagnostic tests to search for targgawidamage (Supplemental Table S4) and
associated cardiovascular risk factors (Suppler@matale S5) should be arranged within 2
visits. Exogenous factors that can induce or aggealiypertension should be assessed and
removed if possible (Supplemental Table S6). \Ashould be scheduled within 1 month
(Grade D).
4. If the visit 1 mean non-AOBP or AOBP SBR-I880 mmHg and/or DBP 8110 mmHg then
hypertension is diagnosed (Grade D).
5. If the visit 1 mean non-AOBP SBP is 140-179 mnafg/or DBP is 90-109 mmHg OR the
mean AOBP SBP is 135-179 mmHg and/or DBP is 85ff6tHg, out-of-office BP
measurements should be performed before visit 2d&C).
i. Ambulatory BP monitoring is the recommended ofitffice measurement method
(Grade D). Patients can be diagnosed with hypeaderasccording to the thresholds
outlined in Section I, Recommendation 3.
ii. Home BP monitoring is recommended if ambulatBR monitoring is not tolerated,

not readily available, or because of patient pesfee (Grade D). Patients can be
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diagnosed with hypertension according to the tholeishoutlined in Section |,
Recommendation 3.
iii. If the out-of-office BP average is not elevdtevhite coat hypertension should be
diagnosed and pharmacologic treatment should notdbituted (Grade C).
6. If the out-of-office measurement, although pnefd, is NOT performed after visit 1, then
patients can be diagnosed as hypertensive usiig sfice BP measurement visits if any of the
following conditions are met:
i. At visit 2, mean office BP measurement (averaggwss all visits) i5140 mmHg
systolic and/or90 mmHg diastolic in patients with macrovasculagéa organ damage,
diabetes mellitus, or chronic kidney disease (gluhae filtration rate <60
mL/min/1.73n%) (Grade D);
ii. At visit 3, mean office BP measurement (averhgeross all visits) 8160 mmHg
systolic or>100 mmHg diastolic;
iii. At visit 5, mean office BP measurement (avera@cross all visits) 8140 mmHg
systolic or>90 mmHg diastolic.
7. Investigations for secondary causes of hypeidarshould be initiated in patients with
suggestive clinical and/or laboratory featuresl{oed in Sections V and VI) (Grade D).
8. If at the last diagnostic visit the patient & diagnosed as hypertensive and has no evidence
of macrovascular target organ damage, the pati8ft’'should be assessed at yearly intervals
(Grade D).
9. Hypertensive patients actively modifying theealth behaviors should be followed up at 3- to
6-month intervals. Shorter intervals (every 1 on@nths) are needed for patients with higher

BPs (Grade D).
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10. Patients on antihypertensive drug treatmenildhme seen monthly or every 2 months,
depending on the level of BP, until readings om@asecutive visits are below their target (Grade
D). Shorter intervals between visits will be neett@dsymptomatic patients and those with
severe hypertension, intolerance to antihypertendiugs, or target organ damage (Grade D).
When the target BP has been reached, patientstshewdeen at 3- to 6-month intervals (Grade

D).

Background. There are no changes to these recommendation§16r 2

I1l. Assessment of overall cardiovascular risk in lypertensive patients

Recommendations

1. Global cardiovascular risk should be assessed.ifisietibrial risk assessment models can be
used to predict more accurately an individual'soglacardiovascular risk (Grade A) and to use
antihypertensive therapy more efficiently (Grade In)he absence of Canadian data to
determine the accuracy of risk calculations, awmithg absolute levels of risk to support
treatment decisions (Grade C).

2. Consider informing patients of their globakrtse improve the effectiveness of risk factor
modification (Grade B). Consider also using anaegdhat describe comparative risk such as
"cardiovascular age,” "vascular age," or "heart agénform patients of their risk status (Grade

B).

Background. There are no changes to these recommendation§I6r Examples of freely

available risk calculators include www.myhealthdhez.com and www.score-canada.ca. The
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latter is theSystematicCerebrovascular andd@naryRisk Evaluation [SCORE]) risk
calculator. Although not originally developed wilanadian data, Canadian cardiovascular
disease prevalence and mortality risk have beegiated into the original SCORE risk engine

to produce specific estimates for the Canadian latipn (SCORE Canada).

IV. Routine and optional laboratory tests for the nvestigation of patients with
hypertension

Recommendations

1. Routine laboratory tests that should be perfadrfoe the investigation of all patients with
hypertension include the following:
i. Urinalysis (Grade D);
ii. Blood chemistry (potassium, sodium, and creagih (Grade D);
iii. Fasting blood glucose and/or glycated hemogi@Blc) (Grade D)
iv. Serum total cholesterol, low-density lipoprotenigh-density lipoprotein (HDL), non-
HDL cholesterol, and triglycerides (Grade D); lipichay be drawn fasting or non-fasting
(Grade C)revised recommendation)
v. Standard 12-lead electrocardiography (Grade C).
2. Assess urinary albumin excretion in patienthwlitibetes (Grade D).
3. All treated hypertensive patients should be nooed according to the current Canadian
Diabetes Association guidelines for the new appesraf diabetes (Grade B).
4. During the maintenance phase of hypertensiamagement, tests (including those for
electrolytes, creatinine, and fasting lipids) sl repeated with a frequency reflecting the

clinical situation (Grade D).
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Background. This year, we provide a revised recommendatiorthfiermeasurement of serum
lipids. While a serum lipid panel still remains faf the routine laboratory work-up for
individuals with hypertensio®,a non-fasting lipid panel is now considered t@becceptable
method of measurement.

In 2012, a large Canadian community-based crog#sal study was conducted,
examining the association between fasting statdssarum lipid levels in 209,180 individuafs.
In that study, the investigators found that theation of fasting (from 1 to >16 hours) had little
association with measured lipid levels. Total chtdeol varied by less than 2% (with an average
of 4.3 mmol/L after 1 hour of fasting compared t6 shmol/L after a prolonged fast of 16
hours). Similarly, high-density lipoprotein (HDLhalesterol varied by less than 2% (from 1.2 to
1.3 mmol/L) and low-density lipoprotein (LDL) chaskerol by less than 10% (from 2.3 to 2.6
mmol/L). However, there was a wider variation oarg 20% associated with serum
triglycerides levels with various durations of fagt Altogether, these findings are consistent
with those of other reports, also showing minimékdences in fasting compared to non-fasting
cholesterol levels in the general populafiori?

Multiple studies have demonstrated that non-fgdipid levels are predictive of incident
cardiovascular diseas&>® A Danish cohort of 9,319 individuals was followgspectively for
14 years and demonstrated that individuals in the highessile of non-fasting total
cholesterol were at increased risk for cardiovasceNvents compared to those in the in the
lowest tertile (HR, 1.7; 95% ClI, 1.1 to 2.6) witimdar findings also seen for non-HDL
cholesterol (HR, 2.3; 95% ClI, 1.5 to 3.4) and LDiokesterol (HR, 2.1; 95% CI, 1.4 to 3.1). In

another study, based on the NHANES-III (Nationahlteand Nutrition Examination Survey

20

guide.medlive.cn


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

), 4299 pairs of fasting and non-fasting indivals (matched 1:1) were followed for a mean of
14 years. Regardless of whether LDL cholesterol sadlected fasting or non-fasting, the levels
were similarly predictive of cardiovascular mortyaks well as all-cause mortality in a dose-
dependent manner. This remained true for both iddals with and without diabet&d.
Furthermore, using a centralized database of a®ptospective studies, the Emerging Risk
Factors Collaboration conducted a study of 302gEficipants (with a mean age of 58 years
representing 2.79 million person-years at risk) ambrted similar associations between death
attributable to coronary heart disease and lipiel(for HDL, non-HDL, and LDL),
irrespective of fasting statds.

Finally, from a practical standpoint, performingnafasting lipid assessments in routine
clinical care may obviate many of the serious @majes associated with prolonged fasting,
namely the possibility of decreased patient adlereincreased laboratory burden due to bolus

testing in the morning, and preventable hypoglyeeamong individuals with diabetgs*

V. Assessment for renovascular hypertension

Recommendations

1. Patients presenting wit2 of the following clinical clues listed below, g&sgting
renovascular hypertension, should be investigaedde D):

i. Sudden onset or worsening of hypertension ared&® or <30 years;

ii. Presence of an abdominal bruit;

iii. Hypertension resistant te3 drugs;

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

enzyme (ACE) inhibitor or angiotensin receptor kierc(ARB);
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v. Other atherosclerotic vascular disease, padiuin patients who smoke or have
dyslipidemia;
vi. Recurrent pulmonary edema associated with hgpsive surges.

2. When available, the following tests are recommendeaid in the usual screening for renal
vascular disease: captopril-enhanced radioisotepal scan, Doppler sonography, magnetic
resonance angiography, and computer tomographpgragihy (for those with normal renal
function) (Grade B). Captopril-enhanced radioipetoenal scan is not recommended for

those withchronic kidney disease (glomerular filtration re&&0 mL/min/1.73m) (Grade D).

Background. There are no changes to these recommendation§16r 2

VI. Endocrine hypertension

Recommendations

A. Hyperaldosteronism: screening and diagnosis:

1. Screening for hyperaldosteronism should be consitifar the following patients (Grade D):
i. Hypertensive patients with unexplained spontasdoypokalemia (K<3.5 mmol/L) or
marked diuretic-induced hypokalemia’(K3.0 mmol/L);

ii. Patients with hypertension refractory to treatmwith>3 drugs;
iii. Hypertensive patients found to have an incidéadrenal adenoma.

2. Screening for hyperaldosteronism should inclskessment of plasma aldosterone and

plasma renin activity or plasma renin (Supplemenéddle S7).

3. For patients with suspected hyperaldosterofisnthe basis of the screening test,

Supplemental Table S7, Item iii), a diagnosis @fhary hyperaldosteronism should be
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established by demonstrating inappropriate automsrhgpersecretion of aldosterone using at
least one of the manoeuvres listed in Supplemdiatiale S7, Item iv. When the diagnosis is
established, the abnormality should be localizedgiany of the tests described in Supplemental
Table S7, Item v.

4. In patients with primary hyperaldosteronism ardkfinite adrenal mass who are eligible for
surgery, adrenal venous sampling is recommendads®ess for lateralization of aldosterone
hypersecretion. Adrenal vein sampling should béopered exclusively by experienced teams

working in specialized centres (Grade(6¢w recommendation)

B. Pheochromocytoma and paraganglioma: screening andabnosis
1. If pheochromocytoma or paraganglioma is strongBpseated, the patient should be referred
to a specialized hypertension center, particultiyochemical screening tests (Supplemental
Table S8) have already been found to be positivad&D).
2. The following patients should be consideredsfeening for pheochromocytoma or
paraganglioma (Grade D):
i. Patients with paroxysmal, unexplained, labilej/ar severe (BB180/ 110 mmHgQ)
sustained hypertension refractory to usual antitigpsive therapy;
ii. Patients with hypertension and multiple sympsosnggestive of catecholamine excess
(e.g., headaches, palpitations, sweating, parackst and pallor);
iii. Patients with hypertension triggered pylockers, monoamine oxidase inhibitors,
micturition, changes in abdominal pressure, surgaranesthesia,;

iv. Patients with an incidentally discovered adtenass;
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v. Patients with a predisposition to hereditarysemu(e.g., multiple endocrine neoplasia 2A
or 2B, von Recklinghausen neurofibromatosis typer Mon Hippel-Lindau disease);

vi. For patients with positive biochemical scregniests, localization of
pheochromocytomas or paragangliomas should empémgnetic resonance imaging
(preferable), computed tomography (if magnetic nesee imaging unavailable), and/or

iodine 1-131 meta-iodobenzylguanidine (MIBG) sajnéiphy (Grade C for each modality).

Background. This year, we introduced a new recommendation idegsubtype classification
for confirmed cases of primary hyperaldosteroniaslifferentiation between unilateral and
bilateral forms of aldosterone hypersecretion mayehmportant treatment implications.
Unilateral forms may be amenable to improvemergven cure with adrenalectomy. In contrast,
mineralocorticoid receptor antagonists are thdrmeat of choice for bilateral hypersecretion.
However, in certain cases where surgery is notiplessr desired, subtype evaluation may be
unnecessary, as treatment is uniformly medicahnaigss of whether unilateral or bilateral
disease is present (see Supplemental Table S7yifem

Numerous studies have reported significant discarédetween conventional cross-
sectional imaging with computed tomography (CT) adcenal vein sampling (AVS5.%’In a
prospective study of 203 patients with primary hgbdosteronism, Young et al reported that the
use of CT imaging alone would result in 22% of @atts being incorrectly excluded for
adrenalectomy while another 25% of individuals p&gly receiving unnecessary surg&fyn
another study by McAlister et al, 18 out of 27 iiduals with confirmed primary
hyperaldosteronism had adrenal masses visualiz&ilpof these, only 13 had lateralization to

the ipsilateral gland proven by AVS or surgery.thar, 5 out of 12 patients with bilateral
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hypersecretion also had a visible adrenal massTo?t (deed, a systematic review of 38 studies
evaluating the performance of CT or magnetic resoaamaging (MRI) compared to AVS
similarly found a striking high discrepancy rate3at8%° Accordingly, reliance on cross-
sectional imaging alone to determine lateralizati@y result in inappropriate treatment
decisions.

Direct measurement of aldosterone secretion usirffg is widely considered to be the
gold standard technique to determine lateralizattw@en so, use of AVS may be limited because
of technical challenges and reportedly high procaldailure rates, owing to difficulties in
localizing the adrenal veins (especially on righe¥ because of small vessel size and variations
in anatomy’® In a retrospective study of five centres using@&eman Conn’s Registry,
successful bilateral catheterization was only aden 30.5% of cas€$.Performance appeared
to be related to technical proficiency. Accordinghhen strictly performed by experienced
teams in specialized centres with high throughgame have reported impressive AVS success
rates of >9098/ % > "?Therefore, AVS should be exclusively performeexierienced centres
to minimize the risk of potential failed cathetatibns and unnecessary procedural

complications.

VIl. Home BP measurement

Recommendations

1. Home BP monitoring can be used in the diagnafsiypertension (Grade C).
2. The use of home BP monitoring on a regulardosisbuld be considered for patients with
hypertension, particularly those with:

I. Diabetes mellitus (Grade D);
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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 gked hypertension) (Grade C).
3. When white coat hypertension is suggested lnyehBP monitoring, its presence should be
confirmed by repeat home BP monitoring (Recommeadat in this section) or ambulatory BP
monitoring before treatment decisions are maded&E).
4. Patients should be advised to purchase andnigéhome BP monitoring devices that are
appropriate for the individual and have met stadslaf the Association for the Advancement of
Medical Instrumentation, the most recent requireienthe British Hypertension Society
protocol, or the International Protocol for validat of automated BP measuring devices.
Patients should be encouraged to use devices waithrdcording capabilities or automatic data
transmission to increase the reliability of repdi®me BP monitoring (Grade D).
5. Home SBP valuesl35 mmHg or DBP values85 mmHg should be considered to be
elevated and associated with an increased oveaathiity risk (Grade C).
6. Health care professionals should ensure thamia who measure their BP at home have
adequate training and, if necessary, repeat tgimimeasuring their BP. Patients should be
observed to determine that they measure BP coyractl should be given adequate information
about interpreting these readings (Grade D).
7. Home BP monitoring for assessing white coaegmsion or sustained hypertension should
be based on duplicate measures, morning and evdairan initial 7-day period. First-day home

BP values should not be considered (Grade D).
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Background. There are no changes to these recommendation©16r 2 suggested,

standardized protocol for home BP monitoring isspreed in Table 1.

VIII. Ambulatory BP measurement

Recommendations

1. Ambulatory BP monitoring can be used in the dasgis of hypertension (Grade C).
Ambulatory BP monitoring should be considered waeroffice-induced increase in BP is
suspected in treated patients with:
i. BP that is not below target despite receivingrapriate chronic antihypertensive therapy
(Grade C);
ii. Symptoms suggestive of hypotension (Grade C);
iii. Fluctuating office BP readings (Grade D).
2. AmbulatoryBP monitoring upper arm devices that have been vadlandependently using

established protocols must be used (see www.datdéidnal.org) (Grade D).

3. Therapy adjustment should be considered inmatigith a mean 24-hour ambulat@®y
monitoring SBP 0£130 mmHg and/or DBP af80 mmHg, or a mean awake SBP>435

mmHg and/or DBP 085 mmHg (Grade D).

4. The magnitude of changes in nocturnal BP shbelthken into account in any decision to
prescribe or withhold drug therapy based upon aatbry} BP monitoring (Grade C) because a

decrease in nocturnal BP of <10% is associated initteased risk of cardiovascular events.

Background. There are no changes to these recommendation§16r 2 suggested,

standardized protocol for ambulatory BP monitoisgresented in Table 2.
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IX. Role of echocardiography

Recommendations

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

2. An echocardiogram for assessment of left veular hypertrophy is useful in selected cases
to help define the future risk of cardiovasculaeme (Grade C).

3. Echocardiographic assessment of left ventriiaulass, as well as of systolic and diastolic left
ventricular function is recommended for hyperteagatients suspected to have left ventricular
dysfunction or coronary artery disease (Grade D).

4. Patients with hypertension and evidence oftlfadure should have an objective assessment

of left ventricular ejection fraction, either bytexardiogram or nuclear imaging (Grade D).
Background. There are no changes to these recommendation16r 2

The CHEP 2016 Prevention and Treatment Recommendatns

Please note, hereafter, all treatment thresholdsaagets refer to office BP measurements, as
most of the supporting evidence is derived frondligtsi using this method of BP measurement.
Please refer to thBiagnosis and Assessment Recommendations, section Il Criteria for

Diagnosis of Hypertension and Recommendations for Follow-up) for corresponding values using
other measurement methods. A summary of the patdattors that should be considered when

selecting specific drug therapy for individualizeglatment is presented in Table 3.
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I. Health behaviour management

Recommendations

A. Physical exercise

1. For non-hypertensive or stage 1 hypertensigwituals, the use of resistance or weight
training exercise (such as free weight lifting gfikweight lifting, or handgrip exercise) does not
adversely influence BP (Grade D). For non-hypertensdividuals (to reduce the possibility of
becoming hypertensive) or for hypertensive patiéatseduce their BP), prescribe the
accumulation of 30-60 minutes of moderate intendytyamic exercise (e.g., walking, jogging,
cycling or swimming) 4-7 days per week in addittorthe routine activities of daily living

(Grade D). Higher intensities of exercise are notareffective (Grade D).

B. Weight reduction
1. Height, weight, and waist circumference shdaddneasured and body mass index calculated

for all adults (Grade D).

2. Maintenance of a healthy body weight (body niagex 18.5 to 24.9 kg/mand waist
circumference <102 cm for men and <88 cm for wonien@commended for non-hypertensive
individuals to prevent hypertension (Grade C) archiypertensive patients to reduce BP (Grade
B). All overweight hypertensive individuals shodid advised to lose weight (Grade B).

3. Weight loss strategies should employ a multigi;ary approach that includes dietary

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

C. Alcohol consumption
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1. To reduce BP, healthy adults should limit aldalumsumption te<2 drinks per day, and

consumption should not exceed 14 standard drinks/pek for men and 9 standard drinks per
week for women (Grade B). (Note: One standard dsrdonsidered to be equivalent of 13.6 g
or 17.2 ml of ethanol or approximately 44 mL [14 of 80-proof [40%)] spirits, 355 mL [12 0Z]

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

D. Dietary recommendations

1. It is recommended that hypertensive patientsnamchotensive individuals at increased risk of
developing hypertension consume a diet that empbsiiuits, vegetables, low-fat dairy
products, dietary and soluble fiber, whole graarg] protein from plant sources that is reduced
in saturated fat and cholesterol (Dietary ApproadieeStop Hypertension [DASH] diét:’®

Supplemental Table S9) (Grade B).

E. Sodium intake

1. To decrease BP, consider reducing sodium intakars\2000 mg (5g of salt or 87 mmol of
sodium) per day (Grade A).

F. Calcium and magnesium intake

1. Supplementation of calcium and magnesium igemimmended for the prevention or

treatment of hypertension (Grade B).

G. Potassium intake
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1. In patients not at risk of hyperkalemia (seel@d), increase dietary potassium intake to

reduce blood pressure (Grade (Agw recommendation)

H. Stress management
1. In hypertensive patients in whom stress maydméributing to high BP, stress management
should be considered as an intervention (GradénDividualized cognitive-behavioural

interventions are more likely to be effective whietaxation techniques are used (Grade B).

Background. This year, we introduced a new recommendation@uipig an increase in dietary
potassium to lower blood pressure. Supporting emddor this recommendation comes from
several systematic reviews and meta-analyses dératng a consistent association between
increased potassium intake and blood pressure tiedud@he most rigorous of these reviews
was a meta-analysis of 22 randomized controlledistby Aburto et al, which demonstrated that
increased potassium intake reduced systolic bloesispre by 3.49 mm Hg (95% CI, 1.82 to
5.15 mmHg) and DBP by 1.96 mm Hg (95% ClI, 0.86.663nmHg)’’ Notably, blood pressure
reduction was only seen in those with hypertensidrre was no significant dose response
according to the amount of potassium consumed. Mery®lood pressure reduction appeared to
be greatest in those who consumed the greatestrarobsialt (change in SBP of -6.9 vs. -2.0 in
those with high [4 g/d] vs. low [<2 g/d] sodiumake). While the magnitude of blood pressure
reduction is largest when the sodium intake is hilgére still appears to be evidence of additive
benefit when dietary interventions combine potassicreases with sodium reduction

strategies?
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The magnitude of expected blood pressure reduetipears to be similar regardless of
whether a potassium intervention is delivered thhodietary changes or prescribed
supplement$! If possible, however, we recommend dietary modifan as the preferred
method of increasing potassium intake becauseedddialitional nutritional benefits of whole
foods over prescribed supplements. When approppateents with hypertension should be
encouraged to consume foods with higher potassantent (e.g., fresh fruits, vegetables, and
legumes). Overall, potassium interventions appzéetlargely safe with no increase in reported
adverse events.However, it should be acknowledged that the géizatility of existing
studies is limited by stringent exclusion critgigag., excluding those with impaired urinary
potassium excretion from renal failure or use oflim&tions which predispose to
hyperkalemia).” As such, although the literature broadly suppimtseasing potassium intake to
lower blood pressure, caution should be exercis¢lddse at higher risk of developing

hyperkalemia (Table 4).

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

Recommendations

1. Antihypertensive therapy should be prescrilmecaferage DBP measurements$b00

mmHg (Grade A) or average SBP measuremertd® mmHg (Grade A) in patients without
macrovascular target organ damage or other carstiolar risk factors.

2. Antihypertensive therapy should be stronglysidered if DPB readings averag@0 mmHg
in the presence of macrovascular target organ damiagther independent cardiovascular risk

factors (Grade A).
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3. Antihypertensive therapy should be strongly atered if SBP readings averag&40 mmHg

in the presence of macrovascular target organ darf@gde C for 140-160 mmHg; Grade A for
>160 mmHg).

4. Antihypertensive therapy should be considereallipatients meeting indications 1-3 in this
section, regardless of age (Grade B). Caution shiellexercised in elderly patients who are
frail.

5. In the very elderly (ageeB0 years) who do not have diabetes or target ailgamage, the SBP

threshold for initiating drug therapy*460 mm Hg(Grade C).

Background. There are no changes to these recommendation916r 2

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

specific agents

Recommendations

A. Recommendations for individuals with diastolic ad/or systolic hypertension

1. Initial therapy should be monotherapy with atide/thiazide-like diuretic (Grade A)f3a
blocker (in patients younger than 60 years, GrageuB ACE inhibitor (in non-black patients,
Grade B), a long-acting calcium channel blocker BE(GGrade B); or an ARB (Grade B). If
there are adverse effects, another drug from tloispgshould be substituted. Hypokalemia
should be avoided in patients treated with thid#ngzide-like diuretic monotherapy (Grade C).
2. Additional antihypertensive drugs should be usé&arget BP levels are not achieved with
standard-dose monotherapy (Grade B). Add-on drogsld be chosen from first-line choices.

Useful choices include a thiazide/thiazide-likerdiic or CCB with either: ACE inhibitor, ARB

33

guide.medlive.cn


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

or 3 blocker (Grade B for the combination of thiazit&ide-like diuretic and a
dihydropyridine CCB; Grade C for the combinatiorddfydropyridine CCB and ACE inhibitor;
and Grade D for all other combinations). Cautioousth be exercised in combining a non-
dihydropyridine CCB and @ blocker (Grade D). The combination of an ACE infeiband an
ARB is not recommended (Grade A).

3. Combination therapy using 2 first-line agentsyralso be considered as initial treatment of
hypertension (Grade C) if SBP is 20 mmHg greatan tfarget or if DBP is 10 mmHg greater
than target. However, caution should be exercisgzhtients in whom a decrease in BP from
initial combination therapy is more likely to ocaurin whom it would be poorly tolerated (e.g.
elderly patients).

4. If BP is still not controlled with a combinati@f 2 or more first-line agents, or there are
adverse effects, other antihypertensive drugs reagdioled (Grade D).

5. Possible reasons for poor response to the@ygplemental Table S10) should be considered
(Grade D).

6. 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 older (Grade A); and& Atibitors are not recommended as first-
line therapy for uncomplicated hypertension in klpatients (Grade A). However, these agents

may be used in patients with certain comorbid ciors or in combination therapy.

Background. There are no changes to these recommendatio@9 16

B. Recommendations for individuals with isolated sstolic hypertension
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1. Initial therapy should be single-agent therayithh a thiazide/thiazide-like diuretic (Grade A),
a long-acting dihydropyridine CCB (Grade A), orARB (Grade B). If there are adverse effects,
another drug from this group should be substitutighokalemia should be avoided in patients
treated with thiazide/thiazide-like diuretic monetapy (Grade C).

2. Additional antihypertensive drugs should bedu$éarget BP levels are not achieved with
standard-dose monotherapy (Grade B). Add-on drogsld be chosen from first-line options
(Grade D).

3. If BP is still not controlled with a combinati@f 2 or more first-line agents, or there are
adverse effects, other classes of drugs (suahbdsckers, ACE inhibitors, centrally acting
agents, or non-dihydropyridine CCBs) may be addesuibstituted (Grade D).

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

5. a-Blockers are not recommended as first-line agemtancomplicated isolated systolic
hypertension (Grade A); arfdiblockers are not recommended as first-line thefapisolated
systolic hypertension in patients age&D years (Grade A). However, both agents may bé use

in patients with certain comorbid conditions ocombination therapy.

Background. There are no changes to these recommendatio@8 16r.

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

indications for specific agents

Recommendations
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1. Statin therapy is recommended in hypertensive p@atiith 3 or more cardiovascular risk
factors as defined in Supplemental Table S11 (Gpanhepatients >40 years) or with established
atherosclerotic disease (Grade A regardless of age)

2. Consideration should be given to the additioloofdose acetylsalicylic acid (ASA) therapy
in hypertensive patientsb0 years of age (Grade B). Caution should be esexidf BP is not
controlled(Grade C).

3. Tobacco use status of all patients should loatagg on a regular basis and health care
providers should clearly advise patients to quibkimg (Grade C).

4. Advice in combination with pharmacotherapy (eayenicline, bupropion, nicotine
replacement therapy) should be offered to all smowath a goal of smoking cessation (Grade
C).

5. For high-risk patients (Table 5), agesD years, with systolic BP levetd 30 mmHg,
intensive management to target a systolicBPO mmHg should be considered. Intensive
management should be guided by automated officen8®surements (s&agnosis and
Assessment Recommendations, Section | [Accurate measurement of BP], and Serpphtal
Table S2 [Recommended Technique for Automated ©filood Pressure]). Patient selection
for intensive management is recommended and casitionld be taken in certain high-risk

groups (Table 6) (Grade Byew recommendation)

Background. This year, we have added a new recommendationnsicer intensive BP control,
targeting a SBR120 mmHg in selected high-risk patients.
Systolic Blood Pressure Intervention Trial (SPRINV@s a randomized controlled trial

that enrolled 9631lindividuals at high risk for dandiscular disease (but without diabetes or
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prior stroke) and randomized them to receive eithi@nsive treatment (targeting a SBP <120
mmHg) or standard control (targeting a SBP <140 mgjifiThe trial was terminated after only
3.26 years because of a significant reduction irees cardiovascular events with intensive BP
control that was detected before the end of thergd 5 years of follow-up. For the primary
outcome of interest (a composite of myocardialrictfan, acute coronary syndrome not resulting
in myocardial infarction, stroke, acute decompesdgaieart failure, or death from cardiovascular
causes), individuals receiving intensive treatnieat an event rate of 1.65%/year compared to
2.19%/year in those assigned to standard treat(hht0.75; 95% CI, 0.64 to 0.89). Among
individuals with normal kidney function at baselim@ensive control was associated with an
increased risk of renal deterioration comparedaadard treatment (HR, 3.49; 95% ClI, 2.44 to
5.10). Serious adverse events commonly occurred/erg similar in both groups (38.3% vs.
37.1% for intensive- vs. standard-treatment; p=0.fhile our new treatment recommendation
is largely based on the findings of SPRINT, itlsoaconsistent with those of two recent meta-
analyses of randomized controlled trials, likewdeenonstrating a strong linear association
between lower SBP targets and a reduction in n@jeerse cardiovascular evefits.’

In selected high-risk patients who may potentibliyefit from lower BP targets, several
major considerations should be made before impléngean intensive treatment strategy. First,
risk evaluation should be primarily informed by thelusion criteria used in the SPRINT trial
(Table 5)*3 Second, the risks and benefits of interventiorukhbe carefully weighed, as
patients with hypertension are at risk for botheade vascular evendsd adverse treatment
effects. Caution should be exercised in the setifrginical conditions in which evidence
supporting lower SBP targets <120 mmHg remaingdichiand therefore intensive BP lowering

is more difficult to justify in light of the incread risk of adverse treatment effects (Table 6).
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Third, treatment should be guided by automated¢d®fP measurements (demgnosis and
Assessment Recommendations, Section | [Accurate measurement of BP], and Serpphtal

Table S2 [Recommended Technique for Automated ©8lood Pressure]), as was the case in
the SPRINT triaf® Finally, patients should be prepared for moreicdihencounters, monitoring,
and medication usage. Individuals receiving intemsieatment in SPRINT were followed
monthly until target BP levels were achieved. Oarage, they were prescribed 2.7
antihypertensive agents, compared to 1.8 agetieistandard control grodpWhile SBP
targets <120 mmHg are beneficial in carefully sieldcases, intensive treatment also incurs

greater healthcare utilization and potential tresattmisks.

V. Goals of therapy for adults with hypertension wihout compelling indications for specific
agents

Recommendations

1. The SBP treatment goal is a pressure levelldD<nmHg (Grade C). The DBP treatment
goal is a pressure level of <90 mmHg (Grade A).

2. In the very elderly (ageB0 years), the SBP target is <150 mm Hg (Grade C)

Background. There are no changes to these recommendation916r 2

VI. Treatment of hypertension in association with schemic heart disease

Recommendations

A. Recommendations for hypertensive patients witharonary artery disease (CAD)
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1. For most hypertensive patients with CAD, an A@libitor or ARB is recommended (Grade
A).

2. For hypertensive patients with CAD, but withoaexisting systolic heart failure, the
combination of an ACE inhibitor and ARB is not resmended (Grade B).

3. For high-risk hypertensive patients, when caration therapy is being used, choices should
be individualized. The combination of an ACE intdbbiand a dihydropyridine CCB is preferable
to an ACE inhibitor and a thiazide/thiazide-likeugitic in selected patients (Grade A).

4. For patients with stable angina pectoris baihewit prior heart failure, myocardial infarction,
or coronary artery bypass surgery, eith@rtdocker or calcium channel blocker can be used as
initial therapy (Grade Bfrevised recommendation)

5. Short-acting nifedipine should not be used ¢{&rm).

6. When decreasing SBP to target levels in patietsth established CAD (especially if isolated
systolic hypertension is present), be cautious viherDBP is<60 mmHg because of concerns

that myocardial ischemia may be exacerbated (Gpade

Background. We have revised our previous recommendationsisnstittion with minor

wording changes to improve clarity. Additionallizjg year, a content revision was made in
support of using either@blocker or calcium channel blocker for initial thpy in adults with
hypertension and stable angina, but without prearhfailure, myocardial infarction, or
coronary artery bypass surgery. This revision geldaon a body of evidence that suggests that
both3 blockers and calcium channel blockers are simyilefflective in preventing major adverse
cardiovascular events in patients with chronidylstaoronary disease, and it harmonizes our

recommendations with those of the recent Canadadi@vascular Sociefy).
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The largest contributor to this evidence was therirational Verapamil-Trandolapril
Study (INVEST), which enrolled 22,576 patients,&gB0 years, with hypertension and stable
coronary artery disease, and randomized particsganteceive either verapamil or atenolol to
target a blood pressure of <140/90 mmHg (or <13@i8tHg in patients with diabetes or
chronic kidney diseas&j.A second agent could be added if patients dichnbieve target;
trandolapril was added for those initially randoedzo verapamil, and hydrochlorothiazide was
added for those in the atenolol group. Trandolapas also added to atenolol if patients had a
history of diabetes or CKD. The primary outcome waomposite of death, non-fatal MI, and
non-fatal stroke. After 2.3 years of follow-up, den blood pressure reductions were seen in
both groups (-18.7/-10.0 mmHg with verapamil v€.61-10.2 mmHg with atenolol). The
average number of medications required to achignget blood pressure was the same in both
groups (mean, 1.7 medications). The overall evaesrwere also similar in both groups, with a
total of 2380 outcome events confirmed: 1171 inda@pamil group and 1209 in those
receiving atenolol. The relative risk for the pairm outcome was 0.98 (95% CI, 0.90 to 1.06)
with no significant differences detected betwearséhtreated with verapamil compared to
atenolol.

The findings of INVEST are congruent with two otisenaller trials, the Angina Pectoris
Study in Stockholm (APSIS) and the Total Ischemird®n European Trial (TIBETf: ®*These
two studies enrolled and randomized 809 and 682rgat respectively, with stable angina to
either af3 blocker (i.e., metoprolol in APSIS and atenoloTBET) or a calcium channel
blocker (verapamil in APSIS and nifedipine in TIBEBoth trials demonstrated a comparable
efficacy betweef8 blockers and calcium channel blockers in preventirajor adverse

cardiovascular events in patients with stable carpdisease. Notably, however, neither trial
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required hypertension to be present for study siolu Only a quarter of participants in APSIS
had hypertension compared to around half of thoJEBET. Nonetheless, the existing evidence
as a whole supports the use of eith@rtdocker or calcium channel blocker as initial gy in

those with stable coronary disease.

B. Recommendations for patients with hypertension o have had a recent myocardial
infarction

1. Initial therapy should include botiBélocker and an ACE inhibitor (Grade A).

2. An ARB can be used if the patient is intoleraihdn ACE inhibitor (Grade A in patients with
left ventricular systolic dysfunction).

3. CCBs may be used in patients after myocardfalction wherp-blockers are
contraindicated or not effective. Nondihydropyrieli@CBs should not be used when there is

heart failure, evidenced by pulmonary congestioexamination or radiography (Grade D).

Background. There are no changes to these recommendation916r 2

VII. Treatment of hypertension in association withheart failure

Recommendations

1. In patients with systolic dysfunction (ejectimaction <40%), ACE inhibitors (Grade A) and
B-blockers (Grade A) are recommended for initiataipg. Aldosterone antagonists
(mineralocorticoid receptor antagonists) may beesdddr patients with a recent cardiovascular
hospitalization, acute myocardial infarction, elehB-type natriuretic peptide or N-terminal

(NT) pro-B-type natriuretic peptide level, or Nework Heart Association Class II-IV symptoms
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(Grade A). Careful monitoring for hyperkalemiaegcommended when adding an aldosterone
antagonist to ACE inhibitor or ARB. Other diuretie recommended as additional therapy if
needed (Grade B for thiazide/thiazide-like diurefiar BP control, Grade D for loop diuretics
for volume control). Beyond considerations of BRtcol, doses of ACE inhibitors or ARBs
should be titrated to those found to be effectivirials unless adverse effects become manifest
(Grade B).

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

3. A combination of hydralazine and isosorbiddtdate is recommended if ACE inhibitors and
ARBs are contraindicated or not tolerated (Grade B)

4. For hypertensive patients whose BP is not oiatt, an ARB may be added to an ACE
inhibitor and other antihypertensive drug treatnm(@rade A). Careful monitoring should be
used if combining an ACE inhibitor and an ARB besmof potential adverse effects such as
hypotension, hyperkalemia, and worsening renalttandGrade C). Additional therapies may

also include dihydropyridine CCBs (Grade C).

Background. There are no changes to these recommendation916r 2

VIII. Treatment of hypertension in association with stroke

Recommendations

A. BP management in acute stroke (onset to 72 hoyrs
1. For patients with ischemic stroke not eligifdethrombolytic therapy, treatment of
hypertension in the setting of acute ischemic gtraktransient ischemic attack should not be

routinely undertaken (Grade D). Extreme BP incredsegy., SBP >220 mmHg or DBP >120
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mmHg) may be treated to reduce the BP by approeima6% (Grade D), and not more than
25%, over the first 24 hours with gradual reductioereafter (Grade D). Avoid excessive
lowering of BP because this might exacerbate exggschemia or might induce ischemia,
particularly in the setting of intracranial artém@clusion or extracranial carotid or vertebral
artery occlusion (Grade D). Pharmacological agantsroutes of administration should be
chosen to avoid precipitous decreases in BP (Gpade

2. For patients with ischemic stroke eligible forambolytic therapy, very high BP (>185/110
mmHg) should be treated concurrently in patienteikeng thrombolytic therapy for acute

ischemic stroke to reduce the risk of secondanaananial hemorrhage (Grade B).

B. BP management after acute stroke

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

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

3. Treatment with an ACE inhibitor and thiazidedthde-like diuretic combination is preferred
(Grade B).

4. For patients with stroke, the combination of&@E inhibitor and ARB is not recommended

(Grade B).

Background. There are no changes to these recommendatio26 16

IX. Treatment of hypertension in association with &ft ventricular hypertrophy
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Recommendations

1. Hypertensive patients with left ventricular kyypophy should be treated with
antihypertensive therapy to lower the rate of sqbeat cardiovascular events (Grade C).

2. The choice of initial therapy can be influenbgdhe presence of left ventricular hypertrophy
(Grade D). Initial therapy can be drug treatmemg#CE inhibitors, ARBs, long-acting CCBs
or thiazide/thiazide-like diuretics. Direct artéwasodilators such as hydralazine or minoxidil

should not be used.

Background. There are no changes to these recommendatio29 6.

X. Treatment of hypertension in association with no-diabetic chronic kidney disease

Recommendations

1. For patients with nondiabetic chronic kidnegedise, target BP is <140/90 mmHg (Grade B).
2. For patients with hypertension and proteinaghimonic kidney disease (urinary protein >500
mg per 24 hours or albumin to creatinine ratio R8Jmmol), initial therapy should be an ACE
inhibitor (Grade A) or an ARB if there is intole@to ACE inhibitors (Grade B).

3. Thiazide/thiazide-like diuretics are recommends@dditive antihypertensive therapy (Grade
D). For patients with chronic kidney disease aaldime overload, loop diuretics are an
alternative (Grade D).

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

5. The combination of an ACE inhibitor and ARB ® mecommended for patients with non-

proteinuricchronic kidney disease (Grade B).
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Background. There are no changes to these recommendation§16r 2

XI. Treatment of hypertension in association with enovascular disease

Recommendations

1. Patients with hypertension attributable to aikelerotic renal artery stenosis (RAS) 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 athgesotic hemodynamically significant renal
artery stenosis could be considered for patients mncontrolled hypertension resistant to
maximally tolerated pharmacotherapy, progressinalriinction loss, and acute pulmonary

edema (Grade D).

Background. There are no changes to these recommendation916r 2

XIl. Treatment of hypertension in association withdiabetes mellitus

Recommendations

1. Persons with diabetes mellitus should be tre@tedtain SBP of <130 mmHg (Grade C) and
DBP of <80 mmHg (Grade A) (these target BP levetsthe same as the BP treatment
thresholds). Combination therapy using 2 firselagents may also be considered as initial
treatment of hypertension (Grade B) if SBP is 20Higngreater than target or if DBP is 10

mmHg greater than target. However, caution shoaldxercised in patients in whom a
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substantial decrease in BP is more likely or potwlgrated (e.g., elderly patients and patients
with autonomic neuropathy).

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

3. For persons with diabetes and hypertensionnotided in other recommendations in this
section, appropriate choices include (in alphabétieder): ACE inhibitors (Grade A), ARBs
(Grade B), dihydropyridine CCBs (Grade A), and zida/thiazide-like diuretics (Grade A).

4. If target BP levels are not achieved with stadakbose monotherapy, additional
antihypertensive therapy should be used. For psrsowhom combination therapy with an ACE
inhibitor is being considered, a dihydropyridine E{S preferable to a thiazide/thiazide-like

diuretic (Grade A).

Background. There are no changes to these recommendatio26 16x

XIll. Adherence strategies for patients

Recommendations

1. Adherence to an antihypertensive prescriptiontEmimproved by a multipronged approach

(Supplemental Table S12).

Background. There are no changes to these recommendation§16r 2

XIV. Treatment of secondary hypertension due to engcrine causes

46

medive.cn guide.medlive.cn


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

Recommendations

1. Treatment of hyperaldosteronism and pheochrgtoo@ are outlined in Supplemental

Tables S7 and S8, respectively.

Background. There are no changes to these recommendatio29 16

Implementation

Considerable ongoing effort is invested into knalgie translation by the CHEP
Implementation Task Force to enhance uptake oferommendations. Recognizing the
challenge in reaching a large number of providdis ware for patients with hypertension, we
employ a large number of strategies to increasdigs=mination and uptake of our
recommendations as broadly as possible; thesedad&nowledge exchange forums, targeted
educational materials for primary care providerd patients, “Train the Trainer” teaching
sessions, as well as slide kits and summary doctsmérich are freely available online

(www.hypertension.ca). Documents are availableren&h and English, and some documents

are additionally translated into other languagée implementation task force receives feedback
from end-users to continually improve guidelineqasses and content.
The CHEP Outcomes Research Task Force conduatstbgpion surveillance studies

and reviews existing Canadian health surveys totityegaps between current and best practices.

Future Directions
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The present paper represents the 16th iteratitimecdnnually updated CHEP
recommendations for the management of hyperten$ioem Recommendations Task Force plans
to continue our systematic reviews of the literatand to update our recommendations on an

annual basis.
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Table 1. Standardized protocol for home BP measurement@iy.

» Measurements should be taken with a validatectreleic device.

» Choose a cuff with an appropriate bladder siz&eh®al to the size of the arm. Bladder width
should be close to 40% of arm circumference anddaalength should cover 80 — 100% of arm
circumference. Select the cuff size as recommebgiets manufacturer.
» Cuff should be applied to the non-dominant ardessmthe SBP difference between arms is p10
mmHg, in which case the arm with the highest valo&ined should be used.

» The patient should be resting comfortably foriButes in the seated position with back
support.

* The arm should be bare and supported with thewBfPat heart level.

* Measurement should be performed before brea&fas? hours after dinner, before taking
medication.

* No caffeine or tobacco in the hour and no exer8i3 minutes preceding the measurement.

* Duplicate measurement should be done in the mgraund in the evening for seven days (i.€.

28 measurements in total).

* Average the results excluding the first day'sdiegs.
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Table 2. Standardized protocol for ambulatory BP monitoriGgade D).

» The appropriate sized cuff should be appliethéorton-dominant arm unless the SBP
difference between arms is >10 mm Hg, in which ¢hsearm with the highest value obtained
should be used.

* The device should be set to record for a duradiaat least 24 hours with the measurement
frequency set at 20-30 minute intervals duringdag and 30-60 minutes at night.

* A patient-reported diary to define daytime (awalkeght-time (sleep), activities, symptoms
and medication administration is useful for studtgrpretation.

» Daytime and night-time should preferentially tefided using the patient’s diary.
Alternatively, pre-defined thresholds can be uged.(8h to 22h for awake and 22h and 8h for
night-time).

» The ambulatory BP monitoring report should inéwdl of the individual BP readings (both
numerically and graphically), the percentage otessful readings, the averages for each time
frame (daytime, night-time, 24 hours) and the “dng percentage (the percentage the average
BP changed from daytime to night-time).

* Criteria for a successful ambulatory BP monitgratudy are:
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-At least 70% of the readings are successful AND

-At least 20 daytime readings and 7 night-tieedings are successful.
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Table 3.Considerations in the individualization of pharmiagical therapy

Initial therapy Second-line therapy Notes and/or cations

Hypertension without other compelling indications

Diastolic Thiazide/thiazide-like diureticf Combinations of first-line drugs Not recommended for monotherapy:

hypertension with or blockers, ACE inhibitors, ARBs, or blockers 3 blockers in those60 years

without systolic long-acting calcium channel blockers of age, ACE inhibitors in black

hypertension (target (consider ASA and statins in selected people. Hypokalemia should be

BP <140/90 mmHg) patients). Consider initiating therapy avoided in those prescribed diuretics.
with a combination of first-line drugs ACE inhibitors, ARBs and direct renin
if the BP is>20 mmHg systolic or10 inhibitors are potential teratogens, and
mmHg diastolic above target caution is required if prescribing to

women with child-bearing potential.
Combination of an ACE-inhibitor with
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 without systolic hypertension
without other calcium channel blockers

compelling

indications (Target
BP for age<80 is
<140/90 mmHg; for
age>80: target SBP
is <150 mmHg

Diabetes mellitus (target BP <130/80 mmHg)

Diabetes mellitus ACE inhibitors or ARBs Addition of a dihydropyricén A loop diuretic could be considered in
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with

microalbuminuria*,
renal disease,
cardiovascular
disease or additional
cardiovascular risk

factors

Diabetes mellitus not ACE inhibitors, ARBS,

included in the
above category

dihydropyridine CCBs or
Thiazide/thiazide-like diuretics

Cardiovascular disease (target BP <140/90 mmHg)

CCB is preferred over a hypertensive chronic kidney disease
thiazide/thiazide-like diuretic patients with extracellular fluid
volume overload

Combination of first-line drugs. If Normal urine microalbumin to
combination with ACE inhibitor creatinine ratio <2.0 mg/mmol
is being considered, a

dihydropyridine CCB is

preferable to a thiazide/thiazide-

like diuretic

Coronary artery

disease

Recent myocardial

infarction

Heart failure

ACE inhibitors or ARBs[ blockers

for patients with stable angina

Long-acting CCBs. When Avoid short-acting nifedipine.

combination therapy is being usedCombination of an ACE-inhibitor with

for high risk patients, an ACE an ARB is specifically not

inhibitor/ dihydropyridine CCB is recommended. Exercise caution when

preferred lowering SBP to target if DBP 60
mmHg.

B blockers and ACE inhibitors (ARBsLong-acting CCBs if3 blocker Non-dihydropyridine CCBs should not

if ACE inhibitor intolerant)

ACE inhibitors (ARBs if ACE
inhibitor-intolerant) ang blockers.
Aldosterone antagonists
(mineralocorticoid receptor

antagonists) may be added for patienty not tolerated.

with a recent cardiovascular
hospitalization, acute myocardial

contraindicated or not effective  be used with concomitant heart failure

ACE inhibitor and ARB Titrate doses of ACE inhibitors and
combined. Hydralazine/isosorbideARBSs to those used in clinical trials.
dinitrate combination if ACE Carefully monitor potassium and renal

inhibitor and ARB contraindicatedfunction if combining any of ACE
inhibitor, ARB and/or aldosterone
Thiazide/thiazide-like or loop antagonist.

diuretics are recommended as
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infarction, elevated BNP or NT- additive therapy. Dihydropyridine
proBNP level, or NYHA Class Il to IV CCB can also be used.

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

Past stroke or TIA 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 (target BP <1480 mmHQ)

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
Renal artery stenosis should be unilateral disease with solitary kidney.
primarily managed medically Renal artery angioplasty and stenting

could be considered for patients with
renal artery stenosis and complicated,
uncontrolled hypertension

Other conditions (target BP <140/90 mmHg)

Peripheral arterial Does not affect initial treatment Combinations of additional agentsAvoid B blockers with severe disease
disease recommendations
Dyslipidemia Does not affect initial treatment Combinations of additional agents —
recommendations
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Overall vascular Statin therapy for patients with 3 or — Caution should be exercised with the
protection 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 Assaitn; TIA Transient ischemic attack.
Re-printed with permission of the Canadian Hypesitam Education Program
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Table 4.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@gy., trimethoprim and sulfamethoxazolg
amiloride, triamterene)
« Chronic kidney disease (glomerular filtrationera®60 mL/min/1.73r)

*» Baseline serum potassium >4.5 mmol/L
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Table 5. 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 risk >15%
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 variable MDRD equation
tFramingham Risk Scdte
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Table 6.Generalizability of Intensive Blood Pressure Lowemg: Cautions and
Contraindications

Limited or No Evidence

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

Frail or 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
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ACCEPTED MANUSCRIPT

FIGURE LEGEND

Figure 1. Hypertension diagnostic algorithm

kkhkkhkkhkkkhkkhkkhkhkkhkhkkhkkhkhkkhkkhkkk*x

67

medlive.cn guide.medlive.cn


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

Hypertension
Diagnostic Algorithm

Elevated BP Reading
(office, home or pharmacy)

I
NO

A4

( White Coat Hypertension®

Dedicated Office Visit'
Mean Office BP > 180/110 YES =
|
NO
No Diabetes Diabetes®
1. AOBP? 2135/85 AOBP or A\ 4
No (preferred) non-AOBP?
Hypertension® |€-NO OR 2130/80 Hypertension
2. Non-AOBP? >140/90
(if AOBP unavailable) A
I
YES
Out-of-office Measurement’
1. ABPM (preferred)
Daytime mean =135/85
24-hour mean =130/80 YES —/
OR
2. Home BP Series®
Mean 2135/85

)

i
I
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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 firstand 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.

. 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).

[N}

w

>

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

v

. 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:  Autemated Office Blood Pressure
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