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BP Clinical Practice Guidelines (CPGs)

e CPGs especially helpful when:

— Condition common and/or expensive

— Practice patterns vary substantially

- Risk

— Evidence of sufficient quality & quantity ‘[ - Treatment



Timeline for Selected Studies of BP-related CVD Risk

1911 1957 1979 2002 2014

Northwestern Life Framingham Blood Pressure Prospective Studies Rapsomaniki et al. 5.2y

BP recommended as Heart Study Study Collaboration follow-up electronic

part of insurance First report (N=4,350,000) meta-analysis of health record linkage

examination: (N=5,209) individual datain 61  study in clinical practice

standard part in 1918 cohort studies (N=1.25 million)
(N=~1 million)

1913 1925 1959 1989 2008
Janeway Blood Build and Blood Multiple Risk Factor MRFIT 16 y end stage
BP-CVD Pressure Study Pressure Study Intervention Trial renal disease follow-up
risk in BP-CVD study (N=4,900,000) (MRFIT) 11.6 y CVD of men screened for trial
patients (N=700,000) follow-up of men participation
(N=7,872) screened for trial (N=332,544)
participation
(N=361,662)

Whelton PK. Can J Cardiol. 2019;35:570-581.



Timeline for Selected Randomized Controlled
Trials of Antihypertensive Drug Therapy

1966 1970 1991 2008 2015
Wolff and Lideman Veterans Systolic Hypertension in Hypertension in the Systolic Blood Pressure
First antihypertensive  Administration the Elderly Program Very Elderly Trial Intervention Trial (SPRINT)
randomized controlled Cooperative Study  (SHEP) RCT in adults (HYVET) RCT in RCT comparing SBP
trial Group DBP 90-104 260 y with SBP 160-219 adults >80 y and goal <120 vs. <140 mm Hg
(N=87) mm Hg (N=380) and DBP <90 mm Hg SBP >160 mm Hg (N=9,361)
(N=4,736) (N=3,845)

1967 1979 2002 2016

Veterans Administration Hypertension Detection  Aptihypertensive and Lipid- Prevention of Hypertension

Cooperative Study and Follow-up Program Lowering Treatment to in Patients with

Group DBP 2105 mm Hg (HDFP) Stepped carevs.  preyent Heart Attack Trial PreHypertension (PREVER)-

(N=143) Referred-care RCT (ALLHAT) comparison of Prevention Trial

(N=10,940) first-step antihypertensive ~ RCT in adults with SBP 120-
drug therapies (N=42,418) 139 or DBP 80-89 mm Hg
(N=730)

Whelton PK. Can J Cardiol. 2019;35:570-581.



Timeline for Selected Randomized Controlled Trials of
Nonpharmacological Therapy to Prevent/Treat High Blood Pressure

1989 1992 1997 2001

Stamler R et al. Trials of Hypertension Dietary Approaches to Stop DASH-Sodium Trial
Two-arm behavioral Ptevention (TOPH), Phase Hypertension (DASH) 8-week Randomized crossover
intervention RCT of | RCT of 7 interventions randomized feeding trial of 30-day feeding trial of
nonpharmacological for prevention of DASH diet, high fruits and DASH-low-sodium diet
therapy to prevent hypertension in adults vegetable diet, and control diet compared to control for
hypertension with DBP 80-89 mm Hg for treatment and prevention of prevention and treatment
(N=201) (N=2,182) hypertension (N=459) of hypertension (N=412)
1990 1997 1998

Hypertension Prevention Trial TOPH, Phase Il 2-4 yr weight Trial of Nonpharmacologic

(HPT) exploratory four-arm loss and sodium reduction  Intervention in the Elderly (TONE)

behavioral intervention trial in
adults with DBP 78-89 mm Hg
(N=841)

Whelton PK. Can J Cardiol. 2019;35:570-581.

behavioral RCT in overweight behavioral RCT of weight loss and
adults with DBP 83-89 mm Hg sodium reduction for treatment of

and SBP <140 mm Hg hypertension in overweight and
(N=2,382) normal weight adults 60-80 y
(N=975)




Timeline for Selected Sample of Blood
Pressure Clinical Practice Guidelines

1977 1986 1989 2000 2003 2008

1st JNC 1st WHO/ISH BHS Report Canadian 1st ESH/ESC Australian
Report Guideline (updated in Recommendati Guideline Guideline
(updated in  (updated in  1993,1999) ons (updated  (updates in (updated
1980, 1984, 1989, 1993, annually 2007, 2009, in 2016)
1988, 1993, 1996, 1999, through 2018) 2013)

1997, 2003) 2003)

2014 2017 2017
JNC 8 ACP/AAFP ACC/AHA
Panel Guideline Guideline

Report

?‘ rP A+ 4+ 4+ 4 4 A

— 4y

1978 1991 1999 2000 2004 2003

1st WHO 1st Brazilian 1st Chinese 1stJSH NICE ISHIB

Guideline Guideline Guideline  Guideline Guideline Consensus
(updated in (updated (updated in (updated Statement
1994, 1998, in 2005, 2003, 2004, in 2006, (updated in
2004, 2007, 2010, 2014, 2006, 2009, 2011) 2007, 2010,
2010, 2016) 2017) 2014) 2015)

Whelton PK. Can J Cardiol. 2019;35:570-581.
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BP Clinical Practice Guidelines (CPGs)

Developed by professional societies, government agencies, international bodies
— Often, multiple guidelines in same region/country (e.g. US, China, Europe)

In early CPGs, substantial concerns related to COI and methodology
In recent past, more rigor in development of major CPGs
Since 1990, IOM has recommended best practices for CPG preparation

Most recent IOM report in 2011 (“CPGs We Can Trust”)

1) Transparency 5) Evidence foundations
2) Avoid/manage COI 6) Articulation of findings
3) Team specs 7) External review

4) Systematic reviews 8) Updates

ACC/AHA Guideline Task Force procedures

— Highly structured and rigorous (influenced by IOM recommendations)
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BP Classification: ACC/AHA, ESC/ESH and Australian BP Guidelines
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2017 ACC/AHA SBP DBP 2018 ESC/ESH and
Australian

0 0 () OoNna 10 Dp 0

130-139 High Normal

Whelton PK et al. Williams B et al. Gabb GM et al.
Hypertension. 2018;71:1269-1324. Eur Heart J. 2018;39:3021-3104. Med J aust. 2016;205:85-89.
J Am Coll Cardiol. 2018;71:2199-2269. J Hypertens. 2018;36:1953-2041.




Treatment Decisions
Based on level of BP and underlying risk of CVD

ACC/AHA- 2 categories of BP and 2 categories of risk
ASCVD Risk based on ACC/AHA pooled cohort equations

High: Clinical CVD or 10-year risk of ASCVD 2 10%

Low: No clinical CVD and 10-year risk of ASCVD <10%

Whelton PK et al. Hypertension. 2018;71:1269-1324./J Am Coll Cardiol. 2018;71:2199-2269.

ESC/ESH - 4 categories of BP and 3 categories of risk
CV risk based on SCORE CV mortality - chart orapp

BP (mmHg) grading

igh-norma Grade Grade 2 Grade 3
30—

SBP 140—159 SBP 160-179 SBP > 180
DBP 90-99 DBP 100-109 DBP = 110

High risk

High risk

Two European versions
- High risk countries
ssymptomate dabetes melius IR - Low risk countries

sssssss

High risk

Established CVD,
CKD grade 2 4, or
diabetes mellitus

16 national versions

Very high risk

Very high risk

Very high risk Very high risk

ssssss

essure;
ic Coronary Ri k
Evaluat; s not nece arily correspond to th actu l k at
differen nat lLV l\l treatm ld —

Williams B et al. Eur Heart J. 2018;39:3021 -3104 /) Hypertens 2018;36:1953-2041.




High BP Treatment Recommendations
2017 ACC/AHA and 2018 ESC/ESH BP Guidelines

\_______/
N

( BP thresholds and recommendstions for treatment and follow-up

[

Normal 8P Elevated BP Stage 1 hypertension
(8P <120/30 (8P 120-129/<80 (BP 130-139/80-89
mm Hg) mm Hg) mm Hg)

Clinical ASCVD
Promote optimal or estimated 10-y CVD risk
lifestyle habits 10%*
Reassessin
(Class 1iz)

Assess and
optimize
adherence to
therapy

Consider
intensification of|
therapy

Stage 2 hypertension
(8P >140/90 mm Hg)

' Gradel Grade 2 Grade 3
High normal BP : : .
BP9 Bl Hypertension Hypertension Hypertension
BP 140-159/90-99 mmHg BP160-179/100-109 mmHg BP 180/110 mmHg
‘ Lifestyle advice ‘ ’ Lifestyle advice ‘ ‘ Lifestyle advice ‘ ‘ Lifestyle advice ‘
Comier g reatnent i Irpmgdiate - trleatrpent [mmediate dru Immediate dru
PO s Wt . mqr?orverlquh = treatment in all atqients treatment in all at?ents
VD, espacially CAD patients with CVD, p p

renal disease or HMOD

|

Drug treatment in
low moderate risk patients
without CVD, renal disease
or HMOD after
3-6 months of ifestyle
intervention if BP not
controlled

L

Aim for BP control Aim for BP control
within 3 months within 3 months

FIGURE 3 nitiation of blood pressure-lowering treatment (ifestyle changes and medication) at different initial office blood pressure levels. BP, blood pressure; CAD,
coronary artery disease; CVD, cardiovascular disease; HMOD, hypertension-mediated organ damage

Whelton PK et al.

Hypertension. 2018;71:1269-1324.
J Am Coll Cardiol. 2018;71:2199-2269.

Williams B et al.
Eur Heart J. 2018;39:3021-3104.
J Hypertens. 2018;36:1953-2041.




BP Clinical Practice Guidelines (CPGs)

e Differences are natural and should be expected

— Developed for populations with different:
e Hypertension awareness, treatment and control status
e Systems of health care
e Competing health needs
e Socio-economic status and culture

— Some recommendations are quite “transportable” (e.g. BP measurement
issues) but others are very population-specific (e.g. BP risk instruments)

— Writing committees may:
e Interpret same data differently
e Employ different methods for decision-making
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Schism Among Guidelines,
Confusion Among Physicians, and

Anxiety Among Patients

Franz H. Messerli, MD,” Sripal lore, MD, MHA®

se report: A 63-year-old mildly overweight

woman presents to your office. On multiple

readings her blood pressure (BP) averages

148/86 mm Hg. She is asymptomatic and on no
medication.

You decide to look up the most recent guidelines as to
her optimal on-treatment BP: The 2017 American
College of Cardiology (ACC)/American Heart Associa-
tion (AHA) guidelines—which aide approximately
25,000 cardiologists in the United States—indicate
that her BP should be <130/80 mm Hg (1). The 2018
European Society of Hypertension (ESH)/European
Society of Cardiology (ESC) guidelines—which aide
approxi 75,000 physici indicate that her
BP should be <140/90 mm Hg (2). The 2017 American
College of Physicians (ACP)/American Association
of Family Physicians (AAFP) guidelines—which aide
approximately 250,000 family practitioners and
internists in the United States—indicate that her BP
should be <150/90 mm Hg (3) (Figure 1).

You decide to look up the most recent guidelines as to
her initial antihypertensive therapy: The 2017 ACC/
AHA guidelines recommend to initiate treatment with
1 drug (1). The 2018 ESH/ESC guidelines recommend
to initiate treatment with 2 drugs (2). The 2017 ACP/
AAFP guidelines recommend not to initiate treatment
(i.e., no drug) (Figure 1) (3).

From the *University Hospital, Cardiology, Inselspital, Freiburgstrasse,
Barn, Switzerland; and the "New York University Langone Health, New
York, New York

ISSN 0735-1097/536.00

The next question to be addressed is whether
it truly matters. To find out, we can project the
on-treatment BP targets of the 3 guideline sets on the
Lewington et al. (4) meta-analysis, which explored
the relationship between usual blood pressure and
mortality from stroke, coronary artery disease, and
other vascular disease by evaluating individual data
of 1 million adults in 61 prospective studies. In doing
50, we note that her absolute risk of stroke mortality
is around 5% for the suggested on-treatment target
BP of the ACC/AHA guidelines, 8% for the target BP of
the ESH/ESC guidelines, and 14% for the target BP
of the ACP/AAFP guidelines (Figure 2). Hence, the
absolute stroke mortality risk is more than 2-fold
higher for the on-treatment BP target in the ACP/
AAFP guidelines than in the ACC/AHA guidelines.
This holds true not only for mortality from cerebro-
vascular disease, but also, as the Lewington et al. (4)
study allows us to estimate, for mortality from coro-
nary artery disease and from other vascular disease
as well.

Of note, the schism of these recommendations
among the guidelines is based on the same body of
evidence; no major randomized trial has been put
forward since SPRINT (Systolic Blood Pressure Inter-
vention Trial), and the data in aggregate were iden-
tical for all 3 guideline sets (5). A thoroughly confused
physician may now ask the appropriate question: how
did 3 panels of experts arrive at a definition of
hypertension and what are supposedly optimal
on-treatment BP levels that differ by as much as
20 mm Hg in systolic BP? The inevitable implication
of introducing BP limits for definition and treatment
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FIGURE 1 Upper Limit of On-Treatment Target BP as per Various Guidelines and Recommended Initial Therapy

63 year old,'
BP 148/86

TAAFP
150/90
Rx: no drug

2
e

140/90
Rx: 2 drugs

initiate treatment (i.e., no drug).

The 2017 American College of Cardiology/American Heart Association blood pressure (BP) guidelines recommend to initiate treatment with 1
drug (7). The 2018 European Society of Hypertension (ESH)/European Sodety of Cardiology BP guidelines recommend to initiate treatment
with 2 drugs (2). The 2017 American College of Physicians/American Association of Family Physicians (AAFP) BP quidelines recommend not to

is that, if a patient scores just above or below them,
our advice and action should be different and be
based on “the assumption that those subjects with
hypertension differ qualitatively from the rest of
mankind,” as Pickering stated (6).

Perhaps most concerning are the repercussions
of this guideline schism for our patients. A recent
editorial by the Guideline Committee of the ACP
warned in no uncertain terms, “We believe that
initiation of pharmacologic therapy at or above
a BP of 130/80 mmHg and treatment to targets
<130/80 mm Hg in a broad population of older adults
are not supported by evidence and may result in low-
value care” (7). How the insinuation of providing
“low-value care” will unfold in the ever-increasing
patient flow from primary physicians to cardiologist
and vice versa remains to be determined. There is
little doubt, however, that differences in opinion
among physicians of what consists of hypertension
and whether to treat or not to treat are prone to cause
anxiety and dismay among patients. A patient may
refuse to increase the daily pill burden for what his/
her primary care physician considers as low-value

care; no cardiologist would like to be accused of
providing low-value care.

Practicing physicians commonly trust guidelines
to be the epitome of evidence-based medicine.
However, of a total of 2,711 recommendations in the
ACC/AHA clinical practice guidelines in 2009, only a
median of 11% were classified as Level of Evidence A,
whereas a median of 48% were Level of Evidence C
(8). This would indicate that guidelines still are pre-
dominantly based on lower levels of evidence or
expert opi Clearly, guideline rec dation:
are not only an evaluation and interpretation of evi-
dence in question, but also a judgment weighted by

1, regulatory, and organizational prefe e

that can vary from physician to physician within a
country and across geographical regions. The above
hypertension guideline fiasco eloquently illustrates
the potential shortcomings of dogmatic clinical di-
rectives and, if anything, is prone to increase the rift
between those who preach, those who teach, and
those who treat (9). However, evaluating and inte-
grating research findings into daily clinical practice
remains a lifelong commitment for all physicians and
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More Similar Than Different

Clinical practice guidelines are an important estab-
lished resource in medicaine and public health. Clinical
practice guidelines are particularly well susted to condi-
tions such as high blood pressure (BP) that are com-
mon, result in 2 substantial disease burden and utiiza-
cost, demonstrate large variation in practice pattemns,
and have enough high-quality evidence to guide ded-
sion-making. Although many BP-related dinical prac-
tice guidelines have been developed by individual coun-
tries and professional sodeties, few would dispute that
2 such reports released during the past 12 months—the
2017 American College of Cardiology (ACC)/American
Heart Association (AHA)' and 2018 European Society of
Cardiology (ESC)/European Society of Hypertension
(ESH)” guidefines—have substantial influence beyond
Presentation and publication of these 2 compre-
hensive guidelines have resulted in comparnisons and
vigorous debate. with an emphasis on differences’®
rather than how their core recommendations can be
implemented to improve the health of the public. This
may lead to an impression that experts cannot agree or
that the evidence is flawed or insufficient, providing
support for those who are content with the status quo
of lamentable hypertension control globally * Against
this backdrop, it is important to recognize that the con-
vergence of the 2017 ACC/AHA (US) and 2018 ESC/ESH
(European) guidelines is greater now than ever before.
The 2 guidelines have much in common (eTable
in the Supplement), incduding recommendations to
(1) base diagnosis and management of hypertension
on accurate BP measurements; (2) perform out-of-
office BP readings to confirm high office readings and
to recognize “white coat™ and “masked™ hypertension:
(3) use cardiovascular disease (CVD) risk estimation,
in addition to BP levels, for therapeutic decision-
making: (4) utilize a similar array of drug treatment
core strategy for BP lowering: (5) add antihyperten-
sive drug treatment to nonpharmacological therapy at
lower BP thresholds than previously recommended:
(6) use combination drug therapy, preferably in the
form of a single combination pill, to improve treat-
ment adherence; (7) utilize combinations of the same
classes of antihypertensive drugs for treatment of
most aduits with hypertension (thiazide/thiazide-like

diuretics, calcdum channel blockers. angiotensin-

for spedific diinical conditions: (8) use lower BP treat-
ment targets than those previously recommended.
including lower BP targets in older aduits, aduits with
diabetes, and aduits with a variety of comorbid condi-
tions; (9) emphasize functionality rather than chrono-
logical age in managing high BP in older adults; and
(10) use strategies known to improve the control of
hypertension. In addition, both guidelines identify evi-
dence gaps for which additional research is needed to
resolve areas of asrent uncertainty.

The guidelines vary in the details of their common-
ality but generally encourage greater use of out-of-
ating antthypertensive drug therapy. and lower BP
treatment targets, which collectively should lead to a
lower BP and fewer BP-related complications. > Other re-
cent comprehensive BP dinical practice guidelines from
Canada® and Australia’ have also recommended lower
BP treatment targets than in previous guidelines.

A key change in both guidelines is the approach to
treatment of BP in clder aduits, which is doser thanever
to that proposed for younger adults. Emerging evi-
dence that lowering BP seems to protect agsinst cogni-
tive decline® may help reinforce the importance of im-
proving BP treatment and hypertension control rates,
with no age-related end date and cessation of therapy
only when it is poorly tolerated or the patient experi-
ences functional decline to the point at which treat-
ment is futile

Despite their ssmilarities, the guidelines take a Gffer-
ent poasition n several areas. The most apparent isindas-
European guideline is unchanged, reflecting the level of
BP (=140/90 mm Hg) at which drug trestment isrecom-
mended for 3l patients. In the US guidefine, hyperten-
sion is defined by an average systolic BP of at least
130 mm Hg or diastolic BP of 80 mm Hg or higher. based
on an interpretation of risk and trestment effect. This
results in a different approach to treatment of adufts with
a systolic BP of 30 through 139 mm Hg or diastolic BP of
80 through 89 mm Hg. who are dassified as having
stage | hypertension in the US guideline and high-
normzl BP in the European guideline. The US guideline rec-
ommends nonpharmacoiogical therapy for all aduits with

Jasma
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Similarities: 2017 ACC/AHA and 2018 ESC/ESH BP Guidelines

Process

Both guidelines independent, comprehensive process, subject to intensive peer review
(ACC/AHA committee included primary care clinicians, nursing, pharmacy, and lay members.
No commercial relationships allowed. Independent Evidence Review Committee)

Diagnosis of Hypertension

Emphasis on accuracy of BP measurements
Out of office BPs recommended

Similar equivalence of office and out of office BPs

Estimation of CVD Risk

Emphasized as essential element for treatment decisions in both guidelines

Whelton PK and Williams B. JAMA. 2018;320:1749-1750.



Similarities: 2017 ACC/AHA and 2018 ESC/ESH BP Guidelines

Lifestyle Interventions

Identified as core management for prevention and treatment of hypertension
- Similar nonpharmacological strategies

Antihypertensive Drug Treatment

Both guidelines recommend for adults with SBP 2140 mm Hg or DBP 290 mm Hg
- ACC/AHA: adults with high CVD risk and SBP 2130 mm Hg or DBP 280 mm Hg
- ESC/ESH: consider in adults with very high CVD risk and SBP 2130 mm Hg or DBP 285 mm Hg

Core drug treatment based on same 4 drug classes (diuretics, CCBs, ACEls, ARBs)
(B8-blockers confined to patients with compelling indication)

2-drug therapy for most adults with hypertension

- As single pill combination therapy (if feasible)
- RAS combinations not recommended

Recommended BP target similar
ACC/AHA: <130/80 mm Hg (<130 mm Hg in older adults)
ESC/ESH: first <140/90 mm Hg; if tolerated <130/80 mm Hg
(120-129 mm Hg if <65y and 130-139 mm Hg if older)

Whelton PK and Williams B. JAMA. 2018:320:1749-1750.



Similarities: 2017 ACC/AHA and 2018 ESC/ESH BP Guidelines

Treatment in Special Groups
Older adults

Both guidelines emphasize function rather than chronologic age
Both guidelines recommend lower BP targets compared to previous guidelines
- If tolerated, similar goals to those recommended for younger adults)

Diabetics

Both guidelines recommend similar BP targets
- ACC/AHA SBP <130 mm Hg and DBP < 80 mm Hg
- ESC/ESH <130 mm Hg for adults <65 y and SBP 130-139 mm Hg for 265 y; DBP <80 but not <70 mm Hg

CKD

Both guidelines recommend similar but not identical SBP goals
- ACC/AHA SBP <130 mm Hg (and DBP < 80 mm Hg)
- ESC/ESH 130-139 mm Hg mm Hg

Control

Both guidelines emphasize strategies for control of hypertension
- ACC/AHA: adherence; lifestyle; team-based care; EHR and telehealth; Ql initiatives; financial incentives
- ESC/ESH: strong emphasis on medication adherence strategies

Whelton PK and Williams B. JAMA. 2018:320:1749-1750.



Summary

e Clinical practice guidelines particularly useful in high BP
— Condition common and expensive
— Large variation in practice patterns and control rates
— Substantial body of evidence for BP-related risk and treatment

e Many BP clinical practice guidelines

— Several major independent comprehensive guidelines
e Includes 2017 ACC/AHA and 2018 ESC/ESH reports

— Tendency to highlight guideline differences
e Understandable but confusing for clinicians and public
e May lead to belief that “even the experts cannot agree”
e May result in therapeutic inertia

e ACC/AHA and ESC/ESH guideline similarities much greater than differences
— Important to highlight core commonalities

e Insufficient treatment and control is biggest challenge (enormous problem)
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