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Introduction
• Definition
• Epidemiology
• Physiology
• Cardiovascular risk assessment
• Pharmacotherapy



“What's wrong with high blood 
pressure – I think mine is ok”











• The NHS Long term plan is a new 
plan for the NHS to improve the 
quality of patient care and health 
outcomes. 

• It sets out how the £20.5 billion 
budget settlement for the NHS , 
announced by the prime minister in 
summer 2018 will be spent over the 
next 5 years

• The plan focuses on building an 
NHS fit for the future by:
– enabling everyone to get the best 

start in life
– helping communities to live well
– helping people to age well





Multiple Risk Factors
• There are two other important cardiovascular 

risk factors
– raised blood lipids - hyperlipidaemia
– smoking

all three factors have a multiplicative effect on 
each other



How do we diagnose 
hypertension?

• Diagnosis – The Old 
Way…

 Clinic Blood Pressure 
Checks
 2 or 3  readings on each 

occasion & take average
 Repeated monthly for 3 

months
 If persistently above 

140/90mmHg
= HYPERTENSION

• Diagnosis –
NICE 2011

• Initial Clinic BP  
measurement (CBPM) 
– If > 140/90mmHg; 
– refer for either:

• Ambulatory Blood Pressure 
Monitor (ABPM) or Home 
BP monitoring (HBPM)
– If BP > 135/85mmHg = 

HYPERTENSION



ABPM
• 24 hour BP monitor
• Readings every half an hour 

throughout the day, and 
hourly overnight

• Atleast 14 measurements to 
confirm dx

• Average of daytime readings 
used to assess BP for 
diagnosis

• If > 135/85mmHg = 
hypertension

• Will reduce number of 
patients with white coat 
hypertension being treated



Home BP monitoring
• Patients loaned a 

calibrated BP machine
• Takes readings twice 

daily for 7 days and 
records results

• Discard first days results 
and calculate average of 
all other readings

• If BP > 135/85 = 
Hypertension



Do you always follow proper BP 
measurement technique? 

 Environment: quiet, comfortable location at normal room temperature
 Patient:

 not needing to pass urine, not recently eaten, smoked or taken caffeine or
exercise for at least 30mn before

 Seated calmly for 5mn, back supported and feet flat on the floor,
 Arm: out-stretched, in line with mid-sternum and supported

 Select cuff size
 Initial BP check: in both arms

 BP difference of <10mmHg normal
 If difference >20 mmHg, repeat measurements
 use the arm with the higher reading for subsequent BP measurements

 Subsequent BP check:
 2 readings, at least 1mn apart,
 If more than 5mmHg difference take at least one additional reading,

?average the 2 best readings

 If pulse irregular check BP manually









Epworth sleepiness scale



2018 ESC/ESH Hypertension
Guidelines Office BP measurement - 1

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

Patients should be seated comfortably in a quiet environment for 5 min before
beginning BP measurements.

Three BP measurements should be recorded, 1–2 min apart, and additional
measurements only if the first two readings differ by > 10 mmHg.  
BP is recorded as the average of the last two BP readings.

Additional measurements may have to be performed in patients with unstable BP
values due to arrhythmias, such as in patients with AF, in whom manual
auscultatory methods should be used as most automated devices have not been  
validated for BP measurement in patients with AF.

Use a standard bladder cuff (12–13 cm wide and 35 cm long) for most patients,
but have larger and smaller cuffs available for larger (arm circumference > 32 cm)  and 
thinner arms, respectively.

The cuff should be positioned at the level of the heart with the back and arm
supported, to avoid muscle contraction and isometric-exercise dependent  
increases in BP.
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2018 ESC/ESH Hypertension
Guidelines

Office BP measurement - 2

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

When using auscultatory methods, use phase I and V (sudden
reduction/disappearance) Korotkoff sounds to identify SBP and DBP,
respectively.
Measure BP in both arms at the first visit to detect possible between-arm
differences.
Use the arm with the higher value as the reference.
Measure BP 1 minute and 3 min after standing from seated position in all
patients
at the first measurement to exclude orthostatic hypotension.
Lying and standing BP measurements should also be considered in 
subsequent  visits in older people, in people with diabetes, and in 
other conditions in which
orthostatic hypotension may frequently occur.
Record heart rate and use pulse palpation to exclude arrhythmia.
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2018 ESC/ESH Hypertension
Guidelines

BP measurement - 3

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

Recommendations Class Level

It is recommended that office BP should be measured in both 
arms at

least at the first visit because a between-arm SBP difference of 

> 15  mmHg is suggestive of atheromatous disease and is 

associated with an  increased CV risk.
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3
2



2018 ESC/ESH Hypertension
Guidelines

Office BP measurement - 2

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

When using auscultatory methods, use phase I and V (sudden
reduction/disappearance) Korotkoff sounds to identify SBP and DBP,
respectively.
Measure BP in both arms at the first visit to detect possible between-arm
differences.
Use the arm with the higher value as the reference.
Measure BP 1 minute and 3 min after standing from seated position in all
patients
at the first measurement to exclude orthostatic hypotension.
Lying and standing BP measurements should also be considered in 
subsequent  visits in older people, in people with diabetes, and in 
other conditions in which
orthostatic hypotension may frequently occur.
Record heart rate and use pulse palpation to exclude arrhythmia.

2
1

[



NON PHARMACOLOGICAL 
MEASURES



Non-Pharmacological Measures

• Diet 
• Lifestyle 

– weight reduction
– salt reduction
– moderate alcohol intake
– exercise
– smoking cessation
– cholesterol lowering





Lifestyle modifications 

www.nhlbi.nih.gov



What to do while your waiting!
• Test for presence of protein in the urine
• Take a blood sample to measure 

– Glycated haemoglobin (HbA1C), 
– Electrolytes, 
– Creatinine, 
– Estimated glomerular filtration rate, 
– Total cholesterol and HDL cholesterol 

• Examine the fundi for the presence of 
hypertensive retinopathy

• Arrange for a 12-lead electrocardiograph to be 
performed. 



And while your waiting for these 
results to come back ……













Treatment the NICE way





2018 ESC/ESH Hypertension
Guidelines

Office BP treatment target range

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

Age group
Office SBP treatment target ranges (mmHg) Office DBP  

treatment  
target  
range  

(mmHg)Hypertension + Diabetes + CKD + CAD + Stroke/TIA

18−65 years

Target to 130
or lower if  
tolerated 

Not < 120

Target to 130
or lower if  
tolerated 

Not < 120

Target to 130
or lower if  
tolerated 

Not < 120

Target to 130
or lower if  
tolerated 

Not < 120

Target to 130
or lower if  
tolerated 

Not < 120

70-79

65−79 years
Target to

< 140 to 130

if tolerated

Target to

< 140 to 130

if tolerated

Target to

< 140 to 130

if tolerated

Target to

< 140 to 130

if tolerated

Target to

< 140 to 130

if tolerated

70-79

≥ 80 years
Target to

< 140 to 130

if tolerated

Target to

< 140 to 130

if tolerated

Target to

< 140 to 130

if tolerated

Target to

< 140 to 130

if tolerated

Target to

< 140 to 130

if tolerated

70-79

Office DBP  
treatment  
target  
range(mmHg)

70-79 70-79 70-79 70-79 70-79
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 RCT with 9361 pts with BP >130mmHg, increased CV risk 
with out diabetes

 Randomise to BP target <120 vs <140mmHg

 No guide to use as such – open formulary!

 1ry outcome composite of 
MI, ACS, stroke, HF or CV death

 Stopped after median 3.2yr



SPRINT Results



SPRINT Results





2018 ESC/ESH Hypertension
Guidelines Core drug-treatment strategy 

for  uncomplicated 
hypertension

The core algorithm is also appropriate for most patients with HMOD, cerebrovascular disease, diabetes, or
PAD

7
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Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-
3104



2018 ESC/ESH Hypertension
Guidelines Compelling and possible 

contraindications  to the use of specific 
antihypertensive drugs

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

Drug
Contraindications

Compelling Possible
Diuretics  
(thiazides/thiazide-
type, e.g.  
chlorthalidone and  
indapamide)

• Gout • Metabolic syndrome
• Glucose intolerance
• Pregnancy
• Hypercalcemia
• Hypokalemia

Beta-blockers • Asthma
• Any high-grade sino-atrial or atrioventricular  

block
• Bradycardia (heart rate < 60 beats per min)

• Metabolic syndrome
• Glucose intolerance
• Athletes and physically 

active  patients
Calcium antagonists

(dihydropyridines)

• Tachyarrhythmia
• Heart failure (HFrEF, class III or IV)
• Pre-existing severe leg oedema

Calcium antagonists

(verapamil, diltiazem)

• Any high-grade sino-atrial or AV block
• Severe LV dysfunction (LV EF < 40%)
• Bradycardia (heart rate < 60 beats per min)

• Constipation

ACE inhibitors • Pregnancy
• Previous angioneurotic oedema
• Hyperkalemia (potassium > 5.5 mmol/L)
• Bilateral renal artery stenosis

• Women of child-bearing potential  
without reliable contraception

ARBs • Pregnancy
• Hyperkalemia (potassium > 5.5 mmol/L)
• Bilateral renal artery stenosis

• Women of child-bearing potential  
without reliable contraception
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2018 ESC/ESH Hypertension
Guidelines Medications and other substances 

that may increase BP

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

Medication/substance

Oral contraceptive pill Especially oestrogen containing; cause hypertension in 5% of women, 
usually mild but can be severe

Diet pills For example, phenylpropanolamine and sibutramine

Nasal decongestants For example, phenylephrine hydrochloride and naphazoline hydrochloride

Stimulant drugs Amphetamine, cocaine, and ecstasy – these substances usually cause acute
rather than chronic hypertension

Liquorice Chronic excessive liquorice use mimics hyperaldosteronism by stimulating
the mineralocorticoid receptor and inhibiting cortisol metabolism

Immunosuppressive

medications

For example, cyclosporin A (tacrolimus has less effect on BP and rapamycin
has almost no effect on BP), and steroids (e.g. corticosteroids,
hydrocortisone)

Antiangiogenic cancer

therapies

Antiangiogenic drugs, such as VEGF inhibitors (e.g. bevacizumab), tyrosine
kinase inhibitors (e.g. sunitinib), and sorafenib, have been reported to 
increase BP

Other drugs and
substances that may raise
BP

Anabolic steroids, erythropoietin, non-steroidal anti-inflammatory drugs,
herbal remedies (e.g. ephedra, ma huang)
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2018 ESC/ESH Hypertension
Guidelines Not to do messages from the 

guidelines

Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J
2018;39:3021-3104
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RESISTANT HYPERTENSION



Resistant hypertension

NICE CG127, 2011; guidance.nice.org.uk/cg127 

Clinic blood pressure > 140 or > 90 mmHg with 

the optimal or best tolerated doses of:

ACE inhibitor (or angiotensin-II receptor blocker) +
calcium channel blocker +
diuretic



The PATHWAY-2 study hypothesis:

•That resistant hypertension is predominantly a sodium-
retaining state

•That, further diuretic therapy with spironolactone would be 
the most effective additional treatment to lower blood 
pressure

•When added to therapy with at least 3 medications; ACE-
inhibitor or ARB (A), a CCB (C) and a diuretic (D), i.e. A+C+D.

Williams B, et al. Lancet 2015

Resistant hypertension



PATHWAY-2 Mechanisms study

Spironolactone 
25 – 50mg o.d.

Doxazosin MR 
4 – 8mg o.d.

Bisoprolol
5 – 10mg o.d.

Placebo

Screening for 
Resistant Hypertension

• Treatment  A + C + D
• DOT* to exclude non-

compliance
• Home BP to exclude 

white coat hypertension
• Secondary hypertension
excluded

4 week
Single blind placebo run in 

Treated with A+C+D

Randomisation

*DOT = Directly Observed Therapy

12 weeks per treatment cycle
Forced titration; lower to higher dose at 6 weeks 

No washout period between cycles

Home Systolic BP 
measured at

6 and 12 weeks

Baseline
Plasma
Renin,
Aldosterone,
Aldosterone
: Renin ratio

Haemodynamic 
studies

Haemodynamic 
studies

Haemodynamic

studies

Haemodynamic 
studiesHaemodynamic 

studies

Amiloride 
Open-Label

12 week Run-
out

10 -20mg o.d.

Clinic Systolic BP measured

at 6 and 12 weeks

Williams B, et al. Lancet 2015



Relationship between renin and aldosterone levels 
in resistant hypertension

p=0.340 for the linear term 
p=0.0215 for the quadratic term*

Very few patients with low renin and low 
aldosterone

Many more patients with a relative increase 
in aldosterone despite a low renin

*Quadratic equation:
aldosterone=2.365-
0.0309*renin+0.0806*renin*renin

Williams B, et al. Lancet 2015





Effects of amiloride versus spironolactone on 
clinic systolic BP in resistant hypertension

P0.001>

Baseline Placebo Amiloride 
10 –
20mg

Spironolactone 
25 – 50mg

Doxazosin 
4 – 8mg

Bisoprolol 
5-10mg
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Correlation of BP reduction with amiloride vs spironolactone
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Summary and Conclusions

• Resistant Hypertension is predominantly a sodium retaining 
state, characterised by low plasma renin, inappropriately 
elevated aldosterone, with the most effective treatment 
associated with a reduction in systemic volume, i.e. a diuretic

• Spironolactone (25-50mg daily) appears to act primarily as a 
diuretic to reduce blood pressure in resistant hypertension

• This effect is replicated by amiloride 10-20mg daily
• We speculate that a significant proportion of patients with 

resistant hypertension have inappropriate aldosterone excess 
due to aldosterone-producing microadenomas that are poorly 
detected by conventional imaging, explaining the quadratic 
relationship between aldosterone and renin levels and the 
superior response to anti-aldosterone diuretic therapy in 
these patients

Williams B, et al. Lancet 2015



Hypertension. 2017;69:1113-1120 

Figure. Association between the number of prescribed antihypertensive medications and the 
risk of nonadherence by population (gray, United Kingdom; black, Czech Republic).



Williams B et al., Lancet 2015; 386: 2059-

Resistant hypertension: medications work?



Poor adherence in HTN: epidemiology

Blaschke et al., Ann Rev Pharmacol Toxicol 2012; 52: 275-



Pharmacological strategies to 
lower BP:

tips and tricks



Barts BP stratified medicines approach

Can be based on 4 principles:

Antoniou et al., J Clin Hypertens 2016; 18: 129-138



Management principles

Can be based on 4 principles:

1. Most ADRs to anti-hypertensive medications are dose dependent

Antoniou et al., J Clin Hypertens 2016; 18: 129-138



Pharmacotherapy 2001;21(8):940–953 

Systematic review – drug related adverse 
events



Pharmacotherapy 2001;21(8):940–953 

Systematic review – drug related 
adverse events



Proportion of People reporting one or more symptoms 
attributable to treatment according to Drug class and
Dose as a proportion of standard

Law et al. BMJ 2003;326:1427



Management principles

Can be based on 4 principles:

1. Most ADRs to anti-hypertensive medications are dose dependent 
therefore

fractional dosing below the smallest whole pill weight [and not 
titrating] may allow patients to tolerate classes previously intolerant of

Law et al., Br Med J 2003; 326: 1427-Antoniou et al., J Clin Hypertens 2016; 18: 129-138



Management principles

Can be based on 4 principles:

2. Combination of anti-hypertensive medications at low dose 
is more efficacious than increasing individual medication dose

Antoniou et al., J Clin Hypertens 2016; 18: 129-138



Low-dose combination

Mahmud & Feely, Hypertension 2005; 49: 272-



Low-dose combination

Wald et al., Am J Med 2009; 122: 290-



Management principles

Can be based on 4 principles:

2. Combination of anti-hypertensive medications at low dose is more 
efficacious than increasing individual medication dose therefore

combine medications at fractional doses including ultra low doses via 
liquid formulations [and not titrating to standard doses] may allow 
patients greater hypotensive efficacy without increasing ADR likelihood

Antoniou et al., J Clin Hypertens 2016; 18: 129-138



Management principles

Can be based on 4 principles:

3. Some patients may not be able to tolerate excipients in solid 
dosage formulations

Antoniou et al., J Clin Hypertens 2016; 18: 129-138



Excipients

Ursino et al., Regul Toxicol Pharmacol 2011; 60: 93-



Liquid formulations
• Avoiding tablet excipients
• community pharmacies
• £  liquids> generics

http://itsdelta.files.wordpress.com/2010/03/05-04-05-intolerance.jpg


Management principles

Can be based on 4 principles:

3. Some patients may not be able to tolerate excipients in solid dosage 
formulations

liquid/transdermal formulations may avoid these issues

Antoniou et al., J Clin Hypertens 2016; 18: 129-138



Management principles

Can be based on 4 principles:

4. Patients may be reluctant to be rechallenged with previously tried 
medications or have persistent intolerance

Antoniou et al., J Clin Hypertens 2016; 18: 129-138



Management principles

Can be based on 4 principles:

4. Patients may be reluctant to be rechallenged with previously tried 
medications or have persistent intolerance

repurposing of medications with licensed indications apart from 
hypertension, such as phosphodiesterase inhibitors and long-

acting organic nitrates, that lower BP in small clinical trials 

Brown et al., Hypertension 2014; 63: 5-
Stokes, Curr Hyp Rep 2006; 8: 60-

Antoniou et al., J Clin Hypertens 2016; 18: 129-138



Can be based on 4 principles:

Antoniou et al., J Clin Hypertens 2016; 18: 129-138



Summary

Risk factors – non pharmacological factors are important
Detection – opportunities everywhere!  
Management – drugs work!
Also think about overall CV risk
Resistant hypertension is common and associated with 
high levels of CV morbidity
Adherence is a significant problem that is easy to detect 
but difficult to manage
Lifestyle changes can make very large differences to BP 
control
Defined treatment algorithms can improve BP control
Tips and tricks
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