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Overview

* What is hypertension?
* How should blood pressure be measured/diagnosed?
* What should we be aiming for in treatment?

* How do the guidelines deal with this and how do

they differ?

* Conclusions



What is hypertension?
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140/90 mmHg measured in office
Or
135/85mmHg measured ABPM or Home



Category Systolic Diastolic
Optimal <120 and <80
Normal 120-129 | and/or | 80-84
High normal 130-139 | and/or | 85-89
Grade 1 hypertension 140-159 | and/or | 90-99
Grade 2 hypertension 160-179 | and/or | 100-109
Grade 3 hypertension >180 and/or | 2110
Isolated systolic hypertension| >140 and <90

(Office measurements)

ESC/ESH Hypertension Guidelines 2013




2017 ACC/AHA/AAPA/ABC/ACPM/AGS/
APhA/ASH/ASPC/NMA/PCNA

Guideline for the Prevention, Detection, Evaluation,
and Management of High Blood Pressure in Adults

Whelton PK, et al.
2017 High Blood Pressure Clinical Practice Guideline: Executive Summary

2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the
Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults

Executive Summary

A Report of the American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines



BP Category SBP DBP
Normal <120 mm Hg and <80 mm Hg
Elevated 120-129 mm Hg| and <80 mm Hg
Hypertension
Stage 1 130-139 mm Hg or 80—89 mm Hg
Stage 2 >140 mm Hg or >90 mm Hg




Stroke Risk increases with age & usual BP
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Bottom line BP vs Risk

10 mmHg
38% stroke risk
18% CHD risk




What is in a definition?

* Until the new US guidelines, there was
remarkable unanimity

*Threshold and targets 140/90mmHg (office)

*Threshold arbitrary
(previously 160/100mmHg)

*|s there new evidence to change current
practice?




ow should BP be measured /
ypertension diagnosed?



ESH/ESC Diagnosis

ESH and ESC Guidelines

2013 ESH/ESC Guidelines for the n

arterial hypertension
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Recommendations

Office BP is recommended for screening
and diagnosis of hypertension.

It is recommended that the diagnosis of
hypertension be based on at least two BP
measurements per visit and on at least
two visits.

It is recommended that all hypertensive
patients undergo palpation of the pulse
at rest to determine heart rate and to
search for arrhythmias, especially atrial
fibrillation.

62, 63

Out-of-office BP should be considered
to confirm the diagnosis of hypertension,
identify the type of hypertension, detect

hypotensive episodes, and maximize
prediction of CV risk.

89, 90, 103,
105, 109,
113, 117

For out-of-office BP measurements, ABPM
or HBPM may be considered depending
on indication, availability, ease, cost of use
and, if appropriate, patient preference.




ESH/ESC Out of office measurement

ESH and ESC Guidelines
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Clinical indications for HBPM or ABPM

+ Suspicion of white-coat hypertension

- Grade | hypertension in the office

- High office BP in individuals without asymptomatic organ
damage and at low total CV risk

+ Suspicion of masked hypertension

- High normal BP in the office

- Normal office BP in individuals with asymptomatic organ
damage or at high total CV risk

+ |dentification of white-coat effect in hypertensive patients

+ Considerable variability of office BP over the same or different
visits

+ Autonomic, postural, post-prandial, siesta- and drug-induced
hypotension

+ Elevated office BP or suspected pre-eclampsia in pregnant
women

« |dentification of true and false resistant hypertension

Specific indications for ABPM

« Marked discordance bhetween office BP and home BP

+ Assessment of dipping status

+ Suspicion of nocturnal hypertension or absence of dipping, such
as in patients with sleep apnoea, CKD, or diabetes

« Assessment of BP variability




US: Out-of-Office and Self-Monitoring of BP recommended

Recommendation for Out-of-Office and Self-Monitoring

COR LOE of BP

Out-of-office BP measurements are recommended to
confirm the diagnosis of hypertension and for titration of
BP-lowering medication, in conjunction with telehealth
counseling or clinical interventions.

Whelton PK, et al.
2017 High Blood Pressure Clinical Practice Guideline: Executive Summary

2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the
Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults

Executive Summary

A Report of the American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines



Routine measurement is often flawed

Dotplot of Last_practice_systolic
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Blood Pressure varies through the day and
between seasons
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Multiple measurements better estimate
mean blood pressure
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Many factors affect BP measurement

Measured v actual blood pressure®

Factor Systolic blood pressure Diastolic blood pressure
Patient

Talking T 17 mm Hg T 13 mm Hg
Acute exposure to cold T 11 mm Hg T 8 mm Hg

Acute ingestion of alcohol T 8 mm Hg for <3 hrs T 7 mm Hg for <=3 hrs
Technique

Patient supine rather than sitting No effect:T 3 mm Hg in
supine position

1 2-5mm Hg in supine
position

Position of patient's arm L (or T) 8mm Hg for every 1 (or T) 8 mm Hg for
10 cm above (or below) every 10 cm above (or
heart level below) heart level
Failure to support arm T 2 mm Hg T 2mm Hg
Cuff too small 1l 8 mm Hg T 8 mm Hg
Measurer
Expectation bias (including end Rounding to nearest 5 or Rounding to nearest 5 or

digit preference) 10 mm Hg

10 mm Hg

*Mean values obtained from referenced studies.
tUsing levels of evidence for diagnostic studies.

BMJ 2001;322;908-911



Nurse

measured BP is
/mmHg systolic
lower than GPs

Mean Difference

Study or Subgroup IV, Random [95% Cl]

Low risk of bias

de Blok 1991 -3.00[-7.57 to 1.57] —
Gerin 2001 -8.80 [-12.90 to -4.70] ——
Kumpusalo 2002 -7.60 [-9.45 to -5.55] -
Mansoor 1996 -5.00 [-8.90to -1.10] —_—
Veerman 1993 -2.00[-4.72t0 0.72] —
Yoon 2010 -1.98 [-2.54 to -1.42] -
Subtotal -4.61[-7.28 t0 -1.93] L 2

Heterogeneity: Tau? = 8.65; * = 37.76, df =5 [P<0.001); I*= 87%
Test for overall effect: Z = 3.38 [P<0.001)

High risk of bias

Bo 2008 -11.80 [-13.48 t0 -10.12] =

Bo 2009 -9.50[-11.12to0 -7.88] -
Culleton 2006 -10.80 [-12.87 to -8.73] -

Gil 1994 (random group) -8.30[-11.08 to -5.52] —
Gil 1994 [hypertensives) -3.80[-4.12t0 -1.48] -
La Batide-Alanore 2000 -6.20 [-7.24 to -5.16] -
Richardson 1971 -11.50 [-12.74 to -10.24] -
Salvador 1990 2.00[-2.32to0 6.32] el
Sokolovic 2012 [normotensives) -9.60 [-11.79 to -7.41] ———
Sokolovic 2012 [hypertensives) -11.90[-15.98 to -7.82] —_—
Subtotal -8.36 [-10.40 to -6.32] <

Heterogeneity: Tau? = 9.30; »* = 103.43, df = 9 [P<0.001); P=91%
Test for overall effect: Z = 8.04 [P<0.001)

Total -6.96[-9.22 to -4.70] &

20 -10 0 10 20
Favours nurses Favours doctors
Heterogeneity: Tau® = 19.28; %* = 398.18, df = 15 [P<0.001); I* = 96%
Test for overall effect: Z = 6.04 [P<0.001)
Test for subgroup differences: y>=4.81,df =1 [P =0.03), I?=79.2%

Clark et al BJGP 2014



What really happens when GPs
measure blood pressure?
A prospective “mystery shopper”
study.

Sarah Stevens



Methods

* An online survey was advertised to UK charities and patient groups
July 2015-January 2016.

* Respondents reported

* basic demographic and health data,
« if/ how BP was measured at their last surgery appointment (1 BP reading),
* willingness to take part in the prospective study after their next appointment.

* Prospectively, patients reported if and how their BP was measured
at their appointment (3 BP readings) using an online questionnaire.

NHS

National Institute for
Health Research



Results: Participant characteristics

Total respondents = 334
Characteristic Mean (SD) / N (%)
Male 172 (52%)
Age 59 (12)
Current smoker 25 (7.5%)
Hypertensive 200 (60%)
Antihypertensive medication 173 (87%))
Diabetes 279 (85%)
BP measured during last appointment 217 (65%)
By a GP 59 (27%)
By a nurse 150 (69%))
By the respondent in the waiting 8 (3.7%)

room

NHS

National Institute for
Health Research



Results: BP measurement
e In those reporting all
1547 *jE?n’:zrsep?:;:t:p}ondems} readings (n:].ll):
« Initial BP was
54 significantly lower
™ A In those who had
N their BP measured
B 120 once, compared to
1 those who had it
measured 2 or 3
times.
i 2 3 National Institute for

BP reading number Health Research
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ts: BP measurement

Total number of readings
1 (78 respondents)
—& 2 (23 respondents)

3 or more (10 respondents)

1 2 3
BP reading number

In those reporting all
readings (n=111):

Initial BP was
significantly lower in
those who had their BP
measured once,
compared to those who
had it measured 2 or 3
times.

A majority (n=70, 63%
[53 to 72%]) had their
BP measured in line
with current NICE
guidelines.

NHS

National Institute for
Health Research



How should hypertension be
diagnosed?



Diagnosing hypertension

*Traditionally based on clinic measurement
* Most outcome trials use clinic measures

*But
* Flawed measure (one off from continuum)

* Takes weeks / months to make diagnosis



What about ABPM?

*Half hourly measurements during the day
. Better measure=» usual BP

*Hourly at night
* Main outcome is mean day time ABPM
*Other info available (dipping etc)

*Better correlated with end organ damage...



Detection of white coat and masked HT

White-coat hyperfension versus normotensicn

Ad|usted hazard ratia

{85% CI)
Population
Ohkubo ef all, 2005 [§] -+ — 1.28 (0.76-2.14)
Masked hypertension versus normotension Hansen ef al,, 2008 [E] 0—— 0.56 (0.30-1.44)
Ad|usted hazard ratio Mancia ef al., 2006 [4]* n— 2,14 (0.64-T7.41)
(85% Cl)
Primary care
Population Bobrie ef al, 2004 [4]* r— 1.18 (0ET-2.10)
Bjérklund of al., 2003 [3] * * 2.77(1.15-6.68) Fagard ef al., 2005 [5] — 0.93 (0.43-1.89)
Ohkuba ef al., 2005 [E] = Ims 2.13{1.38-3.20) Specialist care
Hansen et al., 2006 [8] -l}— 1.52 (0.91-2.54) Pierdomenico ef al, 2005 [T] & ] 1.22 (0.45-3.34)
Mancia ef al, 2006 [0 L * £.34 (0.97-6.06) Overall * 1.12 (0.84—1.50)
Primary care Tos! fior oworall affoct:
I 0.5; P = 15D
ieefal o — - Tast for hotoroganaiy:
Bobrie ef al., 2004 [4] — 206 {1.22-3.47) perteal ety
Fagard ef al., 2005 [5] -1 1.51 (0.58-3.95) ] 1 2 3
Specialist care
Pierdomenico ef al,, 2005 [T] — 2ER(1.10-4.7T0)
Overall ‘ 2.00 (1.58-252)
Tost for ovorall effact:
I-5.78; P 0.001
Tast for heferogamedy:
Chi- .30; =089

Fagard R J Hyp 2007



Many people currently potentially

misdiagnosed...

Test name

Sensitivity % (95%CI)| Specificity % (95%Cl)

Clinic measurement (n=7)

74.62(60.72t084.83)| 74.61(47.88t090.38)

L
=]

Sensitivity

=
=]

Worse If only studies around
diagnostic threshold used:
sensitivity of 86% and
specificity of 46%

BMJ 2011,;342:d3621 doi: 10.1136/bmj.d3621



Cost effectiveness

 ABPM most cost effective for every age group

Male, 40 years -0.001 -0.004 -£235 ABPM
(Cl:-0.006, 0.004)  (Cl: -0.009, 0.005) icl: Elzs, i-‘_'l?] (Cl:-£322, -£117)

Male, 50 years 0.001 0.006 -£34 -£156 ABPM 100%
(Cl- -0.009, 0.009)  ([Cl: -0.003, 0.017) [Cl:-£89, £11)  (Cl--£233, -£62)

Male, 60 years 0.003 0.017 -£26 -£112 ABPM 100%
(Cl: -0.010, 0.015) (Cl: 0.006, 0.029) (Cl:-£70, £7)  (Cl:-£178, -£43)

Male, 70 years 0.005 0.022 -£23 -£89 ABPM 100%
(Cl: -0.003, 0.017) {Cl: 0.012, 0.035) [Cl: -£65, £7)  (Cl:-£150, -£30)

Male, 75 years 0.004 0.021 -£16 -£56 ABPM 100%
(Cl--0.007,0.015)  (Ck 0.012, 0.030) [Cl: -£49, f6)  (Cl:-£105, -£10)

Female, 40 years -0.001 -0.006 -£68 -£323 ABPM 100%
(Cl:-0.004, 0.001)  (Cl:-0.008, -0.003) (Cl:-£167, £25)  (Cl:-£389,-£227)

Female, 50 years -0.001 -0.001 -£40 -£182 ABPM 100%
(Cl:-0.006, 0.004)  (Cl: -0.006, 0.007) (Cl:-£106, £15)  (Cl:-£256, -£79)

Female, 60 years 0.001 0.006 -£32 -£146 ABPM 100%
(Cl: -0.006, 0.008)  (CI: 0.000, 0.015) [Cl:-£83, £11)  (Cl:-£220,-£55)

Female, 70 years 0.003 0.014 -£20 -£82 ABPM 100%
(Cl: -0.005, 0.011) (Cl: 0.008, 0.021) (Cl: -£59, £8)  (Cl:-£142, -£25)

Female, 75 years 0.002 0.010 -£17 -£63 ABPM 100%

(Cl--0.004,0.007)  (CI: 0.006, 0.015) [CI: -£52, £11) (CI:-£121, -£8)

Lovibond et al Lancet 2011



BUT ABPM may be poorly tolerated

* 750 people in West Midlands underwent
clinic (3 occasions), home (1 week) and
ABPM (24hrs)

 ABPM rated significantly worse esp for
disturbing sleep and disturbing usual
activities (esp ethnic minorities)

* Focus Groups confirmed this...

Wood BJGP 2016
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TR what | did mind was walking along the road
and then | would get the warning and have to
stop....and people were watching me....... and it
was so embarrassing” (FAC6)

* “‘my children.....kept asking ‘what’s wrong with
you?’, especially with the 24 hour one” (FSA1)



Does everyone need ABPM for
diagnosis?



Are multiple clinic blood pressure readings
associated with the home-clinic blood pressure

difference?

Original Article
LOPEN]

Predicting out-of-office blood pressure level using
repeated measurements in the clinic: an observational

cohort study

James P. Sheppard®®, Roger Holder™<, Linda Nichols®™, Emma Bray®, F.D. Richard Hobbs>®,
Jonathan Mant¢, Paul Little®, Bryan Williams?, Sheila Greenfield®, and Richard J. McManus®®

Objectives: Identification of people with lower (white-coat
effect) or higher (masked effect) blood pressure at home
compared to the clinic usually requires ambulatory or
home monitoring. This study assessed whether changes in
SBP with repeated measurement at a single dlinic predict
subsequent differences between clinic and home
measurements.

Methods: This study used an observational cohort

design and included 220 individuals aged 35—84 years,
receiving treatment for hypertension, but whose SBP

was not controlled. The characteristics of change in

SBP over six clinic readings were defined as the SBP

drop, the slope and the quadratic coefficient using
polynomial regression modelling. The predictive

abilities of these characteristics for lower or higher

home SBP readings were investigated with logistic
regression and repeated operating characteristic

analysis.

Results: The single clinic SBP drop was predictive of the

INTRODUCTION

ypertension is an important risk factor for cardio-
H vascular disease [1], which is the major cause of
morbidity and mortality worldwide [2]. In those
with established hypertension, effective management
depends on accurate measurement of blood pressure in
order to target antihypertensive treatment appropriately
and avoid unnecessary treatment and healthcare costs [3].
This measurement usually takes place in the physician’s
office (or dinic) in a primary care setting. However, clinic
blood pressure measurements frequently under/overesti-
mate true blood pressure which may result in incorrect
classification and hence subsequent management [4,5].
Depending on the direction of the error, such deviations
can be defined as ‘white-coat’ or ‘masked effects [6,7).
Patients with a significant white-coat effect have higher clinic
blood pressure than would be expected for the correspond-
ingambulatory or home monitoring and are therefore at risk
of over-treatment [6]. Conversely, patients with a significant

caaclad affas hava hindhae hland acacoiieas writh haosa Ae

9Sheppard JP, et al. (2014) . Journal of hypertension; 32(11):2171-8




Results

White-coat effect group
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Can clinic BP be combined with other factors to reduce
need for ABPM?

Blood Pressure Measurement

. . Predicting Out-of-Office Blood Pressure in the
Extension of hypothesis Clinic (PROOF-BP)

Derivation and validation data sets Derivation and Validation of a Tool to Improve the Accuracy of Blood

Pressure Measurement in Clinical Practice

James P. Sheppard. Richard Stevens, Paramjit Gill, Una Martin, Marshall Godwin, Janet Hanley,
H Carl Heneghan, F.D. Richard Hobbs, Jonathan Mant, Brian McKinstry, Martin Myers,
Com bl nes B P d nd David Nunan, Alison Ward, Bryan Williams, Richard J. McManus

CI i n Ica I/d em Og ra p h ics fa Cto rs See Editorial Commentary, pp 834-835

Abstract—Patients often have lower (white coat effect) or higher (masked effect) ambulatory/home blood pressure readings
compared with clinic measurements, resulting in misdiagnosis of hypertension. The present study assessed whether blood
pressure and patient characteristics from a single clinic visit can accurately predict the difference between ambulatory/
home and clinic blood pressure readings (the home—clinic difference). A linear regression model predicting the home—
clinic blood pressure difference was derived in 2 data sets measuring automated clinic and ambulatory/home blood
pressure (n=991) using candidate predictors identified from a literature review. The model was validated in 4 further data
sets (n=1172) using area under the receiver operator characteristic curve analysis. A masked effect was associated with
male sex, a positive clinic blood pressure change (difference between consecutive measurements during a single visit),
and a diagnosis of hypertension. Increasing age, clinic blood pressure level, and pulse pressure were associated with a
white coat effect. The model showed good calibration across data sets (Pearson correlation, 0.48-0.80) and performed
well-predicting ambulatory hypertension (area under the receiver operator characteristic curve, 0.75; 95% confidence
interval, 0.72-0.79 [systolic]; 0.87; 0.85-0.89 [diastolic]). Used as a triaging tool for ambulatory monitoring, the model
improved classification of a patient’s blood pressure status compared with other guideline recommended approaches (93%
[92% to 95%] classified correctly; United States, 73% [70% to 75%]: Canada, 74% [71% to 77%]: United Kingdom,
78% [76% to 81%]). This study demonstrates that patient characteristics from a single clinic visit can accurately predict
a patient’s ambulatory blood pressure. Usage of this prediction tool for triaging of ambulatory monitoring could result
in more accurate diagnosis of hypertension and hence more appropriate treatment. (Hypertension. 2016;67:941-950.
DOI: 10.1161/HYPERTENSIONAHA.115.07108.) ® Online Data Supplement
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PROOF-BP online calculator
PRO®F-BPcacia

PRedicting Out of OFfice Blood Pressure in the clinic

Patient characteristics Mean clinic blood pressure
Age 75 years 137 / 75 mmHg
Sex Male v

Predicted out-of-office blood pressure
Clinic systolic blood pressure 1 130  mmHg

141 / 72 mmHg

Clinic diastolic blood pressure 1 76 | mmHg

Send for out-of-office monitoring?
Clinic systolic blood pressure 2 133  mmHg g

L . Yes.
Clinic diastolic blood pressure 2 75 | mmhg
Clinic systolic blood pressure 3 140 i The patient's predicted out-of-office blood
pressure suggests they may have white coat or

Clinic diastolic blood pressure 3 73 mmhg masked hypertension.
Height 1.85 | metres

The predicted blood pressure is close to the
Weight 75 kgs diagnostic threshold for hypertension (between
130/80 - 145/90 mmHg) and therefore the patient

Diagnosis of hypertension Yes v )
should be considered for home or ambulatory
Time since diagnosis of hypertension 15 v plood pressure monitoring to confirm the
On antihypertensive treatment Yes v diagnosis.
History of cardiovascular disease No .
(M1, CHD, Stroke, CABG, TIA) Calculate

https://sentry.phc.ox.ac.uk/proof-bp/



General population

P o posed Clinic BP 120/70 —

250/130mmHg
Algo rlth I I I Clinic BP Calculate model-adjusted
screening clinic BP

Adjusted clinic BP
between 130/80

Adjusted clinic BP

Adjusted clinic BP

< >

130/80mmHg _ 144/89mmHg >145/90mmHg

Initial o
Measure again in
manalgement 5 years Offer treatment
decision
Additional BP Send for
monitoring or Ambulatory BP
management monitoring
Ambulatory BP Ambulatory BP

Final >135/85mmHg <135/85mmHg
management
decision

Measure again in
5 years

Offer treatment




Guideline
(year)

AHA
(2005)
CHEP
(2014)

NICE
(2011)

PROOF-B
(2015)

P

Sustained
hyper-
tensive

625 (57%)

642 (58%)

596 (54%)
513 (47%)

720 (65%)

Normo-

tensive

173 (16%)

172 (16%)

203 (18%)
349 (32%)

306 (28%)

White coat
hyper-
tensive

178 (16%)

179 (16%)

148 (13%)
2 (0.2%)

45 (4%)

Masked
hyper-
tensive

124 (11%)

107 (10%)

151 (14%)
236 (21%)

29 (3%)

How does it compare to existing
strategies for diagnosis?

Correctly
classified

798 (73%)

814 (74%)

799 (73%)
862 (78%)

1,026 (93%)

Referral for
ABPM

0 (0%)

0 (0%)

0 (0%)
590 (54%)

640 (58%)




What about guiding treatment?

Efficacy of self-monitored blood pressure, with or without
telemonitoring, for titration of antihypertensive
medication (TASMINH4): an unmasked randomised
controlled trial

Richard | McManus, Jonathan Mant, Marloes Franssen, Alecia Nickless, Claire Schwartz, James Hodgkinson, Peter Bradburn, Andrew Farmer,
Sabrina Grant, Sheila M Greenfield, Carl Heneghan, Susan Jowett, Una Martin, Siobhan Milner, Mark Monahan, Sam Mort, Emma Ogburn,
Rafael Perera-Salazar, Syed Ahmar Shah, Ly-Mee Yu, Lionel Tarassenko, F D Richard Hobbs, on behalf of the TASMINH4 investigators®

Summary

Background Studies evaluating titration of antihypertensive medication using self-monitoring give contradictory
findings and the precise place of telemonitoring over self-monitoring alone is unclear. The TASMINH4 trial aimed to
assess the efficacy of self-monitored blood pressure, with or without telemonitoring, for antihypertensive titration in
primary care, compared with usual care.

2@ ®

CrossMark

Published Online

February 27, 2018
http://dx.doi.org/10.1016/
S0140-6736(18)30309-X
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TASMINH4 Results

Baseline 6 months

12 months

6-month adjusted mean
difference (95% Cl,
p value*) vs usual care

12-month adjusted mean
difference (95% Cl,
p value*) vs usual care

Systolic blood pressure (mm Hg)

Telemonitoring group 153-2 (14-3); n=389  139.0 (16-8); n=338
Self-monitoring group  152.9(13-6); n=391  140.-4 (15-7); n=349
Usual care group 153-1(14-0); n=393 1425 (15-4); n=358

Diastolic blood pressure (mm Hg)

Telemonitoring group 85-5 (10-0); n=389 79-8 (9-9); n=338

Self-monitoring group 85-1(10-5); n=391 80-3 (107); n=349
Usual care group 86-0 (10-3); n=393 811 (10-9); n=358

Data are mean (SD), unless otherwise stated. *Significant at p<0-017.

136.0 (16-1); n=327
137.0 (16:7); n=328
140-4 (16-5); n=348

78:7(97); n=328

77-8 (10-1); n=328
79:9 (10.7); n=348

37 (-59to-15), p=0.0912
-21(-4-3t0 0-1), p=0-0584

-12 (-2-4t0-0-01),
p=0-0482

01 (-13t0 1.07), p=0-8421

-4.7 (<7-0 to-2-4), p<0-0001
-35 (-5-8t0-1.2), p=0-0029

~13(-2.5t0-0-02),
p=0-0482

-15 (-2.7t0-0-2), p=0-0209

Table 2: Mean blood pressure at baseline, 6 months, and 12 months for each group

No differences in adverse events




Self-monitoring & co-interventions

Total RR of BP control %

.
[ I P D fro m ! 5 t rI a I S Intervention and Study  population Control Intervention (95% C1) Weight

SM without feedback

TASMINH1 401 212 189 —— 1.05(0.66, 1.67) 553
L4 L3 . Godwin et al. 458 209 249 —_— 1.17(0.78, 1.77) 592
* Increasing intensity of provr R
AUPRES 407 210 197 —_—— 0.73(0.47,1.12) 577
. . TYBC - Con vs. Int 1 234 122 12 —_— 1.54(0.76,3.12) 403
Subtotal 1934 961 a73 q> 0.95(0.74,1.22) 27.28
co-intervention leads to

SM with feedback via Webltelephone

increased efficacy T

Kerry et al. 334 167 167 — 0.85(0.59,1.52) 548
@BP - Convs. Int 1 493 247 246 — 1.29(0.88,1.89) 6.13
Wakefield - Con vs. Int1 183 102 81 —_— 0.84(049,179) 4.36
Subtotal 1189 573 816 < 1.12/(0.87, 1.44) 1967

(I-squared = 0.0%, p = 0.713)

SM with feedback via Web/telephone & Education

TASMINH2 480 246 234 1.78(1.22,258) 6.1
TASMINH-SR 450 230 220 —_— 271(1.82,4.04) 600
CAATCH 691 366 325 — 1.05(0.77,1.44) 657
HINTS - Con vs. Int 1 264 187 27 — 150 (0.86,2.62)  4.92
Wakefield - Con vs. Int2 180 102 78 — 164(0.84,3.19) 426
Subtotal 2065 1081 984 1.65(1.15,2.37) 27.90

(I-squared = 71.5%, p = 0.007)

SM with regular counselling/telecounselling

Hyperlink 388 191 197 285(1.77,4.57) 547
TYBC-Convs.Int2 238 122 118 —_ 155(074,3.26) 383
HINTS - Convs. Int2 269 197 132 178(101,3.12) 489
HINTS - Convs. Int 3 264 137 127 - 1.88 (0.94, 2.99) 4.80
eBP - Convs. Int2 484 247 237 2.73(1.87,3.96) 6.16
Sublotal 1508 697 809 233(1.84,296) 2494

(I-squared =0.0%, p = 0.413)

Heterogeneity betwaen groups: p = 0.000
overall 6086 2704 3382 < 1.37(1.10,1.70) 10000
(I-squared = 69.5%, p = 0.000)

BP-SMART collaboration
PLOS medicine 2017

T LI
5 15 25 3545

Favours control Favours intervention



Conclusions — measurement and diagnosis

* Major guidelines now recommend out-of-office
measurement for both diagnosis and ongoing
management

e Ambulatory monitoring gold standard for
diagnosis but not available for/tolerated by all

e Routine clinic BP is not the same as in the trials

* PROOF BP suggests one way of reducing need
for ABPM

* Home monitoring now has firm evidence base
for ongoing management



What should we be aiming for in
treatment?



Targets SBP <140mmHg

Recommendations Class® | Level® Ref.©

A SBP goal <140 mmHg:
a) is recommended in patients at low—moderate CV risk; 266, 269, 270
b) is recommended in patients with diabetes; 270, 275, 2976 |
c) should be considered in patients with previous stroke or TIA; 296, 207 -
d) should be considered in patients with CHD; 141, 265
e) should be considered in patients with diabetic or non-diabetic CKD. 312, 313

In elderly h],rperten.si\res less than 80 years old with SBP =160 mmHg there is solid evidence to 065

recommend reducing SBP to between 150 and 140 mmHg.

In fit elderly patients less than 80 years old SBP values <140 mmHg may be considered, whereas in the

fragile elderly population SBP goals should be adapted to individual tolerability. )

In individuals older than 80 years and with initial SBP =160 mmHg, it is recommended to reduce SBP to 0g7

hetween 150 and 140 mmHg provided they are in good physical and mental conditions.

ESH and ESC Guidelines

2013 ESH/ESC Guidelines for the management of

arterial hypertension




Recommendations for BP Goal for Patients With

COR LOE )
Hypertension
SBP: For adults with confirmed hypertension and known CVD
sr | Or 10-year ASCVD event risk of 10% or higher a BP
| BR target of less than 130/80 mm Hg is recommended.
DBP: C-
EO

SBP: | For adults with confirmed hypertension, without
B-NR |additional markers of increased CVD risk, a BP target of

Ib DBP: C- less than 130/80 mm Hg may be reasonable.

EO

Whelton PK, et al.
2017 High Blood Pressure Clinical Practice Guideline: Executive Summary

2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the
Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults
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A Randomized Trial of Intensive versus
Standard Blood-Pressure Control

The SPRINT Research Group*

ABSTRACT

BACKGROUND
The most appropriate targets for systolic blood pressure to reduce cardiovascular
morbidity and mortality among persons without diabetes remain uncertain.

METHODS
We randomly assigned 9361 persons with a systolic blood pressure of 130 mm Hg
or higher and an increased cardiovascular risk, but without diabetes, to a systolic
blood-pressure target of less than 120 mm Hg (intensive treatment) or a target of
less than 140 mm Hg (standard treatment). The primary composite outcome was
myocardial infarction, other acute coronary syndromes, stroke, heart failure, or
death from cardiovascular causes.

The members of the writing committee
(Jackson T. Wright, Jr., M.D., Ph.D., Jeff
D. Williamson, M.D., M.H.S., Paul K.
Whelton, M.D., Joni K. Snyder, R.N.,
B.S.N.,, M.A., Kaycee M. Sink, M.D,
M.A.S., Michael V. Rocco, M.D., M.S.C.E.,
David M. Reboussin, Ph.D., Mahboob
Rahman, M.D., Suzanne Oparil, M.D,,
Cora E. Lewis, M.D., M.S.P.H., Paul L.
Kimmel, M.D., Karen C. Johnson, M.D.,
M.P.H., David C. Goff, Jr, M.D., Ph.D,,
Lawrence J. Fine, M.D., Dr.P.H., Jeffrey A.
Cutler, M.D., M.P.H., William C. Cush-

NEJM 2015



Inclusion & Exclusion

INCLUDED
* Age of at least 50 years,

* SBP 130 to 180 mm Hg
(medications <4)

* AND increased risk CVD
* Clinical or subclinical CVD
* CKD (eGFR 20— 60)
e 10-year CVD risk 215%
* Age 275 years

EXCLUDED:

* Diabetes mellitus or prior stroke

14,692 Patients were assessed
for eligibility

/

5331 Were ineligible or declined
to participate
34 Were <50 yr of age
352 Had low systolic blood
pressure at 1 min after
standing
2284 Were taking too many
medications or had systolic
blood pressure that was out
of range
718 Were not at increased
cardiovascular risk
703 Had miscellaneous reasons
587 Did not give consent
653 Did not complete screening

9361 Underwen

t randomization

Y

|

4678 Were assigned to intensive

treatment

4683 Were assigned to standard
treatment

l

1




Targets

* SBP <120mmHg vs <140mmHg
* Forced UP and DOWN titration to target

* (If SBP <130 once or <135 twice then up titrated in 140mmHg group)



Outcomes

PRIMARY

* Composite outcome of myocardial infarction, acute coronary
syndrome, stroke, acute heart failure,
or death from cardiovascular causes.

SECONDARYS included
* Individual components of primary outcome,

* Death from any cause, and the composite of the primary
outcome

e or Death from any cause
* Harms



Blood Pressure Measurement

 Automated Clinic BP measurement

* Three readings mostly unattended

* Mean of all three

e Participant rested for 5 minutes

systolic

146 o

144 -

142 4

140 +

138 4

136 +

134 1

132 4

130 4

Interval Plot of systolic vs occasion
95% CI for the Mean

9mmHg drop over three

req

adings




Follow-up

Planned
* 2 years recruitment, 6 years max FU

What happened?
* Trial terminated early
* Median FU 3.6/5 years



How do they compare to your patients?

Intensive Treatment Standard Treatment

Characteristic (N=4678) (N=4683)
Criterion for increased cardiovascular risk — no. (%)
Age =75 yr 1317 (28.2) 1319 (28.2)
Chronic kidney diseaseq: 1330 (28.4) 1316 (28.1)
Cardiovascular disease 940 (20.1) 937 (20.0)
Clinical 779 (16.7) 783 (16.7)
Subclinical 247 (5.3) 246 (5.3)
Framingham 10-yr cardiovascular disease risk score =15% 2870 (61.4) 2867 (61.2)
Female sex — no. (%) 1684 (36.0) 1648 (35.2)
Age —yr
Overall 67.9+9.4 67.9+9.5
Among those =75 yr of age 79.8+3.9 79.9+4.1
Race or ethnic group — no. (%)§
Non-Hispanic black 1379 (29.5) 1423 (30.4)
Hispanic 503 (10.8) 481 (10.3)
Non-Hispanic white 2698 (57.7) 2701 (57.7)
Other 98 (2.1) 78 (1.7)
Black race(] 1454 (31.1) 1493 (31.9)
Baseline blood pressure — mm Hg
Systolic 139.7+£15.8 139.7+15.4
Diastolic 78.2+11.9 78.0+12.0

10% not on anti HT Rx at baseline



Results

Outcome

All participants
Primary outcomeT
Secondary outcomes
Myocardial infarction
Acute coronary syndrome
Stroke
Heart failure
Death from cardiovascular causes
Death from any cause

Primary outcome or death

Systolic Blood Pressure (mm Hg)

Intensive Treatment

no. of patients

150

140

130

120

110

Standard treatment

Intensive treatment

(%) % per year
(N=4678)

243 (5.2) 1.65
97 (2.1) 0.65
40 (0.9) 0.27
62 (1.3) 0.41
62 (1.3) 0.41
37 (0.8) 0.25

155 (3.3) 1.03

332 (7.1) 2.25

0 1 2 3
Years
Hazard Ratio
Standard Treatment (95% Cl)
no. of patients
(%) % per year
(N =4683)
319 (6.8) 2.19 0.75 (0.64-0.89)
116 (2.5) 0.78
40 (0.9) 0.27 1.00 (0.64-1.55)
70 (1.5) 0.47 0.89 (0.63-1.25)
100 (2.1) 0.67 0.62 (0.45-0.84)
65 (1.4) 0.43 0.57 (0.38-0.85)
210 (4.5) 1.40 0.73 (0.60-0.90)
423 (9.0) 2.90 0.78 (0.67-0.90)

P Value




A Primary Outcome

1.0+ 0.10— Hazard ratio with intensive treatment,
0.75 (95% Cl, 0.64-0.89)
0.08-
- 0.8+ Standard treatment
= 0.06-]
] 0.6
i ’ 0.04+ Intensive treatment
2
® 0.024
E 0.4
. 5 000 T T T T T
Primary 02 ot r e
e
° 0.0 T I T I
6 1 0 1 2 3 4
. Years
. @
Separation @1yr No. at Rick
Standard treatment 4683 4437 4228 2829 721
Intensive treatment 4678 4436 4256 2900 779

B Death from Any Cause

Death a ny cause 1.0+ 0.10- Hazard ratio with intensive treatment,
0.73 (95% Cl, 0.60-0.90)
° 90 0.8 0087
-
g o Standard treatment
. andard treatmen
0.6
* Separation @2yrs z 0.04
2
‘_i 0.4 0.02+ Intensive treatment
E 0.00- — ‘ —
0.2 0 1 2 3 4 5
e —
0.0 T T \ T
0 1 2 3 4
Years
No. at Risk
Standard treatment 4683 4528 4383 2998 789

Intensive treatment 4678 4516 4390 3016 807




Outcomes over /5

Intensive Treatment

Standard Treatment

No. With
QOutcome
Events
(n=1317)

% (95% Cl) With
Outcome Events/y

No. With
Outcome
Events
(n=1319)

% (95% CI) With
Outcome Events/y

lue

All participants

Cardiovascular disease primary outcome®
Myocardial infarction (MI)?

ACS not resulting in MI¢

Stroke?

Heart failure®

Cardiovascular disease deathd

Nonfatal Ml

Nonfatal stroke

Nonfatal heart failure

All-cause mortality

Primary outcome plus all-cause mortality

102
37
17
27
35
18
37
25
35
73

144

2.59 (2.13-3.14)
0.92 (0.67-1.27)
0.42 (0.26-0.68)
0.67 (0.46-0.97)
0.86 (0.62-1.20)
0.44 (0.28-0.70)
0.92 (0.67-1.27)
0.62 (0.42-0.91)
0.86 (0.62-1.20)
1.78 (1.41-2.24)
3.64 (3.09-4.29)

148
53
17
34
56
29
53
33
55

107

205

3.85 (3.28-4.53)
1.34 (1.02-1.75)
0.42 (0.26-0.68)
0.85 (0.61-1.19)
1.41 (1.09-1.83)
0.72 (0.50-1.03)
1.34 (1.02-1.75)
0.83 (0.59-1.16)
1.39 (1.06-1.81)
2.63 (2.17-3.18)
5.31 (4.63-6.09)

0.66 (0.51-0.85)

0.69 (0.45-1.05)

0.72 (0.43-1.21)
0.62 (0.40-0.95)
0.60 (0.33-1.09)
0.69 (0.45-1.05)

0.63 (0.40-0.96)
0.67 (0.49-0.91)
0.68 (0.54-0.84)

.22
.03
.09
.09

<.001

Renal outcomes similar to all participants



Adverse Events

Intensive Treatment  Standard Treatment
Variable (N=4678) (N=4683) Hazard Ratio P Value

no. of patients (%)
Serious adverse event™ 1793 (38.3) 1736 (37.1) 1.04 0.25

Conditions of interest

Serious adverse event only

Hypotension 110 (2.4) 66 (1.4) 1.67 0.001
Syncope 107 (2.3) 80 (1.7) 1.33 0.05
Bradycardia 87 (1.9) 73 (1.6) 1.19 0.28
Electrolyte abnormality 144 (3.1) 107 (2.3) 1.35 0.02
Injurious fall§ 105 (2.2) 110 (2.3) 0.95 0.71
Acute kidney injury or acute renal failure:: 193 (4.1) 117 (2.5) 1.66 <0.001
Emergency department visit or serious adverse
event
Hypotension 158 (3.4) 93 (2.0) 1.70 <0.001
Syncope 163 (3.5) 113 (2.4) 1.44 0.003
Bradycardia 104 (2.2) 83 (1.8) 1.25 0.13
Electrolyte abnormality 177 (3.8) 129 (2.8) 1.38 0.006
Injurious fally 334 (7.1) 332 (7.1) 1.00 0.97
Acute kidney injury or acute renal failure:: 204 (4.4) 120 (2.6) 1.71 <0.001



Adverse Events (2)

Variable

Monitored clinical events

Adverse laboratory measuref
Serum sodium <130 mmol/liter
Serum sodium >150 mmol/liter
Serum potassium <3.0 mmol/liter
Serum potassium >5.5 mmol/liter

Orthostatic hypotension|
Alone

With dizziness

Intensive Treatment
(N=4678)

Standard Treatment
(N=4683)

no. of patients (%)

777 (16.6)
62 (1.3)

857 (18.3)
71 (1.5)

Hazard Ratio

1.76

1.50
1.00

0.88
0.85

P Value

<0.001
0.02
0.006
0.97

0.01
0.35
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Effects of Intensive Blood-Pressure Control
in Type 2 Diabetes Mellitus

The ACCORD Study Group*

Essentially SPRINT in type 2 Diabetes

NEJM 2010



140+
* Standard

:b:ﬂ \‘?’I.—I"'I"!'—I‘~i.-]-—!--I-—P"'I'*}-I-'I'\{’f‘{"]:-‘ ’l]"}‘{_‘ ’II
Outcomes o
g
a
g 1204
o
) :
S Intensive
> 1107
0 1 1 1 | 1 1 1 1
0 1 2 3 4 5 6 7 8
Years since Randomization
Intensive Therapy Standard Therapy Hazard Ratio
Outcome (N=2363) (N=2371) (95% ClI P Value

no. of events  %/yr  no. of events  %/yr
Primary outcome® 208 1.87 237 2.09 0.88 (0.73-1.06)

Prespecified secondary outcomes

Nonfatal myocardial infarction 126 1.13 146 1.28 0.87 (0.68-1.10) 0.25
Stroke
Any 36 0.32 62 0.53 0.59 (0.39-0.89) 0.0l
Nonfatal 34 0.30 55 0.47 0.63 (0.41-0.96) 0.03
Death
From any cause 150 1.28 144 1.19 1.07 (0.85-1.35) 0.55
From cardiovascular cause 60 0.52 58 0.49 1.06 (0.74-1.52) 0.74

Primary = nonfatal myocardial infarction, nonfatal stroke, or death from
cardiovascular causes. The mean follow-up was 4.7 years.



Harms

Intensive Therapy Standard Therapy

Variable (N=2362) (N=2371) P Value
Serious adverse events — no. (%)}
Event attributed to blood-pressure medications 77 (3.3) 30 (1.27)
Hypotension 17 (0.7) 1 (0.04)
Syncope 12 (0.5) 5 (0.21)
Bradycardia or arrhythmia 12 (0.5) 3 (0.13)
Hyperkalemia 9 (0.4) 1 (0.04)
Angioedema 6 (0.3) 4 (0.17)
Renal failure 5(0.2) 1 (0.04)
End-stage renal disease or need for dialysis 59 (2.5) 58 (2.4)

Symptoms affecting quality of life — no. /total no. (%)::
Hives or swelling 44/501 (8.8) 41/468 (8.8) 1.00
Dizziness when standing 217/501 (44.3) 188/467 (40.3) 0.36



Blood-pressure targets in patients with recent lacunar stroke:
the SPS3 randomised trial

The SPS3 Study Group*

Summary

Background Lowering of blood pressure prevents stroke but optimum target levels to prevent recurrent stroke are
unknown. We investigated the effects of different blood-pressure targets on the rate of recurrent stroke in patients
with recent lacunar stroke.

Methods In this randomised open-label trial, eligible patients lived in North America, Latin America, and Spain and
had recent, MRI-defined symptomatic lacunar infarctions. Patients were recruited between March, 2003, and April,
2011, and randomly assigned, according to a two-by-two multifactorial design, to a systolic-blood-pressure target of
130-149 mm Hg or less than 130 mm Hg. The primary endpoint was reduction in all stroke (including ischaemic
strokes and intracranial haemorrhages). Analysis was done by intention to treat. This study is registered with
ClinicalTrials.gov, number NCT 00059306.

SPS3
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Inclusion / exclusion
*>30 years
* Normotensive or hypertensive,
* Recent symptomatic, MRI-confirmed lacunar stroke,

* Without: Carotid Artery stenosis, disabling stroke,
haemorrhage or cortical stroke

Targets
SBP 130-149 mm Hg vs <130 mm Hg.

 Forced UP and DOWN titration to target
* Third as many participants (3020)



150 ---- Higher-target group
—— Lower-target group

[

5

()
1

Outcomes

130+

Systolic blood pressure (mm Hg)

120

Time since randomisation (years)

Higher-target group Lower-target group Hazard ratio p value

(n=1519) (n=1501) (95% C1)

Numberof Rate (% per Number of Rate (% per
patients patient-year)  patients patient-year)

Stroke
All stroke 152 277 % 125 2-25% 0-81
(0-64-1-03)
Ischaemic stroke 131 2-4% 112 2-0% :
orunknown (0-66-1-09)
Intracranial haemorrhage
All 21* 0-38% 131 0-23% 0-61 0-16
(0-31-1.22)
Myocardial infarction 40 0-70% 36 0-62% 0-88 0-59
(0-56-139)
Major vascular event® 188 3.46% 160 2:91% 0-84 0-10
(0-68-1-0
Deaths
All 101 1-74% 106 1.80% 1-03

(0-79-1-35)




Harms

Higher-target group Lower-target group Hazard ratio p value
(n=1519) (n=1501) (95% C1)

Numberof Rate (% per Number Rate (% per
patients patient-year)  of patients patient-year)

All 15 0-26 23 0-40 1-53 0-20
(0-80—2-93)
Orthostatic syncope g 0-09 11 0-19 218 0-14
(0.76-6-27)
Stroke associatedwith 1 0-02 2 0-03 2-00 0-57
hypotension (0-18-22-09)
Myocardial infarction 0 0 0 0 NA NA
Fall with injury 0 0 3 0-052 NA NA
Other 11 019 9 0-15 0-82 0-65

(0-34-1.97)
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Methods

*N=12,703; intermediate risk without CVD
*Men aged >55, women 265

*Plus at least one of: raised hip/waist ratio, low
HDL, smoker, dysglycaemia, FH premature CVD,
CKD3

*No clear indication for antiHT Rx or statins
*|Intervention ARB/Thiazide (candesartan/HCZ)
* Co-primary MACE; Median follow-up 5.6 yrs



Results

Characteristic
Age —yr
Female sex — no. (%)
Cardiovascular risk factor — no. (%)
Elevated waist-to-hip ratio
Recent or current smoking
Low concentration of HDL cholesterol
Impaired fasting glucose or impaired glucose tolerance
Early diabetes mellitus
Family history of premature coronary heart disease
Early renal dysfunction
Hypertension
Blood pressure — mm Hg
Systolic

Diastolic

Candesartan +
Hydrochlorothiazide
(N=6356)

65.7+6.4
2910 (45.8)

5511 (86.7)
1782 (28.0)
2297 (36.1)
799 (12.6)
386 (6.1)
1668 (26.2)
184 (2.9)
2398 (37.7)

138.2+14.7
82.0+9.4

Placebo
(N=6349)

65.86.4
2964 (46.7)

5523 (87.0)
1742 (27 .4)
2291 (36.1)
817 (12.9)
345 (5.4)
1667 (26.3)
166 (2.6)
2416 (38.1)

137.9+14.8
81.8+9.3

Systolic Blood Pressure (mm Hg)

No. at Risk

140+
1354 k Placebo
g e T S -poe
1304
Candesartan+
1254 hydrechlorothiazide
0 T T T T T T T
0 1 2 3 4 5 6 7

Years

Candesartan+hydro- 6356 5907 5667 5446 5213 3862 1437 350
chlorothiazide

Placebo

6347 5879 5623 5442 5186 3822 1424 334

Figure 1. Systolic Blood Pressure over the Course of the Trial, According to

Trial Group.

I bars represent 95% confidence intervals.




Primary Outcomes

Candesartan +
Hydrochlorothiazide
Outcome (N=6356)

Coprimary outcomes — no. (%)
First coprimary outcome 260 (4.1)
Second coprimary outcome 312 (4.9)
Secondary outcomes — no. (%)
First secondary outcomet 335 (5.3)
Fatal or nonfatal stroke 75 (1.2)

* First coprimary: composite of cardiovascular death, nonfatal myocardial

infarction or nonfatal stroke;

A Death from Cardiovascular Causes, Myocardial Infarction, Stroke, Cardiac Arrest,
Revascularization, or Heart Failure

Placebo

(N =6349)

279 (4.4)
328 (5.2)

364 (5.7)
94 (1.5)

Cumulative Hazard Rate

109 0109 yoyard ratio, 0.95 (95% CI, 0.81-1.11) Placebo
0,08 P=051
0.2+ o=
0.06-]
0.6+ 0.04
Candesartan+
0.024 hydrochlorothiazide
0.4+
000 1 R
0.2+
00 : - _-.—_
0 1 2 4 5 6 7
Years
Hazard Ratio
(95% Cl) P Value
0.93 (0.79-1.10) 0.40
0.95 (0.81-1.11) 0.51
0.92 (0.79-1.06) 0.26
0.80 (0.59-1.08) 0.14

* Second coprimary: composite of cardiovascular death, nonfatal myocardial
infarction, nonfatal stroke, resuscitated cardiac arrest, heart failure, or

revascularization;

* First secondary: composite of cardiovascular death, nonfatal myocardial

infarction, nonfatal stroke, resuscitated cardiac arrest, heart failure,
revascularization, or angina with objective evidence of ischemia.



HOPE3 Subgroups

A First Coprimary Outcome

Mean Systolic Difference

Blood in Blood Candesartan+ P Value
Subgroup Pressure Pressure Hydrochlorothiazide  Placebo Hazard Ratio (95% ClI) for Trend
mm Hg no. of eventsftotal no. of participants (%)
Overall 138.1 6.0/3.0 260/6356 (4.1) 279/6349 (4.4) —.'i— 0.93 (0.79-1.10) —
Systolic blood pressure | 0.02
<1315 mm Hg 1222 6.1/3.1 70/2080 (3.4)  62/2122 (2.9) — = 116(0.82-163)
131.6-143.5 mm Hg 137.6 5.6/2.7 87/2120 (4.1)  81/2141 (3.8) — 1.08 (0.80—1.46)
>143.5 mm Hg 154.1 5.8/3.0 103/2156 (4.8) 1362084 (65) ——— | 0.73 (0.56-0.94)
I

Candesartan+ Placebo
Hydrochlorothiazide Better
Better

ean, 1% 8.9 mm Hg



How can we make sense of this?



Brunstrom SR JAMA 2017/
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Baseline SBP, mm Hg

No. of Events/
Participants/Trials

RR (95% CI)

All-cause mortality

<140

140-159

=160

SBP interaction, P=.18
Cardiovascular mortality

<140

140-159

>160

SBP interaction, P=.02
Major cardiovascular events

<140

140-159

>160

SBP interaction, P=.004
Coronary heart disease

<140

140-159

>160

SBP interaction, P=.13
Stroke

<140

140-159

>160

SBP interaction, P=.16

4897/68816/16
2731/41049/15
4361/79900/18

2633/66480/12
1465/42587/15
2290/78789/17

7354/67928/13
3951/43489/16
4627/77733/16

1618/62617/11
1369/42543/14
2018/78617/17

1775/62751/11
1429/41641/13
1929/79900/18

0.98 (0.90-1.06)
0.87 (0.75-1.00)
0.93(0.87-1.00)

1.03(0.87-1.20)
0.86(0.65-1.14)
0.85(0.77-0.95)

0.97 (0.90-1.04)
0.88 (0.80-0.96)
0.78(0.70-0.87)

0.98 (0.88-1.09)
0.86 (0.76-0.96)
0.86 (0.78-0.94)

0.85(0.68-1.06)
0.86(0.72-1.01)
0.69 (0.60-0.80)

Favors : Favors
Treatment @ Control

N
¢

>
<
<o

0.5 1
RR (95% CI)

Heterogeneity
12 Value, %

11.6
432
17.0

43.4
57.9
18.0

30.6
31.0
53.8

0.0
0.0
0.0

54.1
214
473



Conundrums & Conclusions

* SPRINT results clear:
* 130/80mmHg threshold but 90% already Rxd
* Consistent benefit across subgroups
* If anything older & frailer groups did better
* AOBP measurement

* Consistent point estimates with ACCORD &
SPS3 which may have been underpowered

*HOPE 3 suggests treatment below
140/90mmHg in intermediate risk not helpful

*Brunstrom’s Systematic Review does not
support treatment below 140/90mmHg for
primary prevention



Bottom line



summary

* Hypertension thresholds largely arbitrary based on risk and
evidence of benefit

* Out of office measurement now recommended for diagnosis
and management of hypertension

* You don’t need to do an ABPM on everyone and
Home monitoring now has evidence base for long term FU

* SPRINT shows intensive treatment can work but leaves many
unanswered questions

* HOPE3 suggests current thresholds for treatment
appropriate in primary prevention

* New US guidelines redefine hypertension and treatment
targets but European response to them awaited (2018
ESH/ESC conferences)



What do you think?
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