
What’s the evidence, why do 

guidelines differ, and what 

should the GP do?

Richard McManus
Barcelona 2018



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?





140/90 mmHg measured in office
Or

135/85mmHg measured ABPM or Home



ESC/ESH Hypertension Guidelines 2013

(Office measurements)



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



Hypertension reclassified!

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

Similarly 

for Heart 

Disease
40-49

60-69

Low

Low

Risk

High

High



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)

•Is there new evidence to change current 
practice?



How should BP be measured / 
Hypertension diagnosed?



ESH/ESC Diagnosis



ESH/ESC Out of office measurement 



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

COR LOE
Recommendation for Out-of-Office and Self-Monitoring 

of BP

I ASR

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. 
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Dotplot of systolic

Each symbol represents up to 12 observations.

Routine measurement is often flawed

Last_practice_systolic
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Dotplot of Last_practice_systolic

Each symbol represents up to 4 observations.

Same population with 

routine and research 

measurement 



Blood Pressure varies through the day and 
between seasons

Hypertension. 2006;47:155-161



Multiple measurements better estimate 
mean blood pressure



Many factors affect BP measurement

BMJ 2001;322;908-911



Nurse 
measured BP is 
7mmHg systolic 
lower than GPs

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.



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 

room
8 (3.7%)



Results: BP measurement

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.



Results: BP measurement 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.



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

Fagard R J Hyp 2007



Many people currently potentially 
misdiagnosed...

Worse if only studies around 

diagnostic threshold used:

sensitivity of 86% and

specificity of 46%Gill 2017

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



Cost effectiveness

• ABPM most cost effective for every age group

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



• “.....what I did mind was walking along the road 
and then I 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?

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



Results



Can clinic BP be combined with other factors to reduce 
need for ABPM?

Extension of hypothesis 
Derivation and validation data sets

Combines BP and 
clinical/demographics factors



Results

Significant predictors of the home-
clinic BP difference:

• Clinic blood pressure change

• Plus age, sex, mean clinic blood 
pressure, pulse pressure, BMI, and 
history of hypertension



PROOF-BP online calculator

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



Proposed 
Algorithm



How does it compare to existing 
strategies for diagnosis?

Guideline 

(year)

Sustained

hyper-

tensive

Normo-

tensive

White coat 

hyper-

tensive

Masked 

hyper-

tensive

Correctly 

classified

Referral for 

ABPM

AHA 

(2005)

625 (57%) 173 (16%) 178 (16%) 124 (11%) 798 (73%) 0 (0%)

CHEP 

(2014)

642 (58%) 172 (16%) 179 (16%) 107 (10%) 814 (74%) 0 (0%)

ESH (2013) 596 (54%) 203 (18%) 148 (13%) 151 (14%) 799 (73%) 0 (0%)

NICE 

(2011)

513 (47%) 349 (32%) 2 (0.2%) 236 (21%) 862 (78%) 590 (54%)

PROOF-BP 

(2015)

720 (65%) 306 (28%) 45 (4%) 29 (3%) 1,026 (93%) 640 (58%)



What about guiding treatment?



TASMINH4 Results

No differences in adverse events



Self-monitoring & co-interventions

• IPD from 25 trials

• Increasing intensity of 
co-intervention leads to 
increased efficacy

BP-SMART collaboration 
PLOS medicine 2017



Conclusions – measurement and diagnosis

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

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

•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



BP Goal for Patients With Hypertension 130/80mmHg

COR LOE
Recommendations for BP Goal for Patients With 

Hypertension

I

SBP:
B-RSR

For adults with confirmed hypertension and known CVD 
or 10-year ASCVD event risk of 10% or higher a BP 
target of less than 130/80 mm Hg is recommended. 

DBP: C-
EO

IIb

SBP:
B-NR

For adults with confirmed hypertension, without 
additional markers of increased CVD risk, a BP target of 
less than 130/80 mm Hg may be reasonable. 

DBP: C-
EO



SPRINT

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) 

• 10-year CVD risk ≥15% 

• Age ≥75 years

EXCLUDED: 

• Diabetes mellitus or prior stroke



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

• or Death from any cause

• Harms 



Blood Pressure Measurement

• Automated Clinic BP measurement

• Three readings mostly unattended

• Mean of all three

• Participant rested for 5 minutes

occasion
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95% CI for the Mean

9mmHg drop over three readings



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?

10% not on anti HT Rx at baseline



Results



NNT

Primary

• 61 

• Separation @1yr

Death any cause

• 90

• Separation @2yrs



Outcomes over 75

Renal outcomes similar to all participants



Adverse Events



Adverse Events (2)



accord
Essentially SPRINT in type 2 Diabetes

NEJM 2010



Outcomes

Primary = nonfatal myocardial infarction, nonfatal stroke, or death from

cardiovascular causes. The mean follow-up was 4.7 years.



Harms



SPS3

Lancet 2013



Inclusion / exclusion
• ≥30 years 

• Normotensive or hypertensive, 

• Recent symptomatic, MRI-confirmed lacunar stroke, 

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

SBP 130–149 mm Hg vs <130 mm Hg.

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

Targets



Outcomes



Harms



HOPE3



Methods

•N= 12,703; intermediate risk without CVD

•Men aged ≥55, women ≥65

•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



Primary Outcomes

• First coprimary: composite of cardiovascular death, nonfatal myocardial 
infarction or nonfatal stroke; 

• 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



How can we make sense of this?



Brunstrom SR JAMA 2017

PRIMARY
PREVENTION



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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