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Overview

AWhat is hypertension?
AHow should blood pressure be measured/diagnosed?
AWhat should we be aiming for in treatment?

AHow do the guidelines deal with this and how do
they differ?

AConclusions



What Is hypertension?
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140/90 mmHg measured in office
Or
135/85mmHg measured ABPM or Hom



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



BPCategory SBP DBP
Normal <120 mm Hg | and <80 mm Hg
Elevated 120¢129 mm Hg and <80 mm Hg
Hypertension
Stagel 130¢139 mm Hg or 80¢89 mm Hg
Stage? XxMnn YY o3 Xxdpn YY




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

10 mmHg
38% stroke risk
18% CHD risk

Freestyle




What is in a definition?

AUntil the new US guidelines, there was
remarkable unanimity

AThreshold and targets 140/90mmHg (office)

AThreshold arbitrary
(previously 160/100mmHgQ)

As there new evidence to change current
practice?




How should BP be measured /
Hypertension diagnosed?



ESH/ESC Diagno
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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
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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: Oubf-Office and Selfionitoring of BP recommended

Recommendation for Oubf-Office and SelMonitoring
of BP

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

COR | LOE

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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Each symbol represents up to 4 observations.

Same population with
routine and research
measurement
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Blood Pressure varies through the day and
between seasons
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Multiple measurements better estimate
mean blood pressure

11111111111111



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 1 2-5mm Hg in supine

supine position 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 BIJGP 2014



What really happens when GPs
measure blood pressure?

Il LINPALISOUAODS a
study.

Sarah Stevens



Methods

AAN online survey was advertised to UK charities and patient grot
July 2018January 2016.

ARespondents reported

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

AProspectively, patients reported if and how their BP was measur:
at their appointment (3 BP readings) using an online guestionnal

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
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In those reporting all
readings (n=111):

A Initial BP was
significantly lower
In those who had
their BP measured
once, compared to
those who had it
measured 2 or 3
times.
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Results: BP measurement

Systolic BP (
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Total number of readings
1 (78 respondents)
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3 or more (10 respondents)
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BP reading number

In those reporting all
readings (n=111):

A 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 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

ATraditionally based on clinic measurement
AMost outcome trials use clinic measures

ABut

AFlawed measure (one off from continuum)
ATakes weeks / months to make diagnosis



What about ABPM?

AHalf hourly measurements during the day
A Better measur€ usual BP

AHourly at night

AVain outcome is mean day time ABPM
£Other info available (dippinetc)

ABetter correlated with end organ dama¥e



Detection of white coat and masked HT

White-coat hyperfension versus normotensicn

Ad|usted hazard ratia

(8% CI)
Population
Ohkubo ef al,, 2005 [§] -+ — 1.28 (0.76-2.14)
Masked hypertension versus normotension Hansen ef al,, 2008 [E] —— 0.56 (0.30-1.44)
Ad)usted hazard ratio Mancia &f al,, 2006 [8]* — 2.14 (0B4-T.41)

(5% CI)
Primary care

Population Bobrie ef al, 2004 [4]* :[F—— 1.18 (0.67-2.10)
n ’ 277 (1.15-5.68) Fagard ef al, 005 [5] — 0,83 (0.43-1.09)

Bjérklund ef af, 2003 [3]

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 et al, 2005 [T) & # 1.22 (0.45-3.34)

Mancia ef al, 2006 [9]* n + 234 (0.97-5.08) Overall * 1.12 (0.84—1.50)
Frimary care Tosd for oworall offoct:

I 0.5; P = 15D
I - | AT Tost for heleroganedy:

Bobrie af al, 2004 [4] — 206 {1.22-3.47) e

Fagard ef i, 2005 [5] - 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:
Chif- L30; P = 0.89

FagardR Hyp2007



Many people currently potentially

misdiagnosed...

* Gill 2017

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

BMJ 2011;342:d362doi: 10.1136/bmj.d3621



