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Even Small BP Reductions Reduce Risk of Cardiovascular Mortality

BPLTTC. Lancet 2021;397:1625-36
D Ettehad D et al. Lancet 2016;387:957-67

(N= 348,854)1

(N= 613,815)2

ASPECTS COMMON TO ALL BP MEASUREMENT TECHNIQUES

Reliable, Validated BP monitors

George S Stergiou et al. Journal of Hypertension 2021, 39:1293–1302

The selection of an appropriate cuff size is crucial for accurate BP
measurement and depends on the arm circumference of each individual. A
smaller than required cuff overestimates BP and a larger underestimates
BP. A single cuff cannot fit the range of arm sizes of all adults.

George S Stergiou et al. Journal of Hypertension 2021, 39:1293–1302
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Place the centre of the bladder over the brachial artery pulsation in the
antecubital fossa. The lower end of the cuff should be 2–3 cm above the
antecubital fossa. The cuff should exert comparable tightness at the top and
bottom edges. One finger should easily fit under the cuff at its top and
bottom.

George S Stergiou et al. Journal of Hypertension 2021, 39:1293–1302
ESC guidelines 2024

https://www.shutterstock.com/image-vector/circadian-rhythm-vector-illustration-labeled-educational-1583344963

Ambulatory BP monitoring

White Coat HTN• White Coat HTN
– Elevated clinic BP & normal ABPM/HBPM

• Masked HTN
– Normal Clinic BP & elevated ABPM / HBPM
– Suspect if high normal BP,  esp in diabetes or organ 

damage (LVH, CKD)

• Nocturnal HTN

7 nocturnal measurements
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Day time BP

Clinical Value of Nocturnal BP – Best Predictor of CV Mortality
Superiority of ambulatory BP for predicting CV death in untreated hypertensive patients

E. Dolan et al. Hypertension 2005;46:156-161

Comparison of ABPM and home BP monitoring Diagnosis of hypertension

• Clinic BP of 140/90 mmHg or higher 
• ABPM daytime average or HBPM average of 135/85 

mmHg or higher.

Stage 1 hypertension
Clinic blood pressure ranging from 140/90 mmHg to 159/99 mmHg and subsequent ABPM daytime average or HBPM average 
blood pressure ranging from 135/85 mmHg to 159/94 mmHg.

Stage 2 hypertension
Clinic blood pressure of 160/100 mmHg or higher but less than 180/120 mmHg and subsequent ABPM daytime average or HBPM 
average blood pressure of 150/95 mmHg or higher.

Stage 3 or severe hypertension
Clinic systolic blood pressure of 180 mmHg or higher or clinic diastolic blood pressure of 120 mmHg or higher.

Masked hypertension
Clinic blood pressure measurements are normal (less than 140/90 mmHg), but blood pressure measurements are higher when 
taken outside the clinic using average daytime ambulatory blood pressure monitoring (ABPM) or average home blood pressure 
monitoring (HBPM) blood pressure measurements.

White Coat Hypertension
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ESC guidelines 2024 ESC guidelines 2024

ESC guidelines 2024

Initiation of blood pressure-lowering drug treatment Cardiovascualr Risk Conditions warranting BP lowering Treatment

ESC guidelines 2024
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Cardiovascular disease risk modifiers to consider for up-classification of risk.

ESC guidelines 2024

(Stage 1&2 
hypertension)

(Stage 3 
hypertension)

Hypertension in adults: diagnosis and management
NICE guideline [NG136]Published: 28 August 2019 Last updated: 18 March 2022

Systolic blood pressure categories and treatment target range
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ESC guidelines 2024

Hypertension Treatment
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Life-style Changes
• Salt 5-6g /day• Salt 5-6g /day
• EtOH
• ↑ Fruit & Veg
• Low-fat dairy products 
• Weight reduction. Weight loss of 5.1 kg - SBP by 4.4 mmHg and 

DBP by 3.6 mmHg. 

• Exercise: 30 mins moderate exercise 5-7 days /wk
• Smoking Cessation support
• NICE - Discourage excessive consumption of coffee and 

other caffeine-rich products

Non Pharmacological therapies to reduce BP

DASH diet: Dietary Approaches to Stop Hypertension (DASH) is an eating plan to lower or control 
high blood pressure. The DASH diet emphasizes foods that are lower in sodium as well as foods 
that are rich in potassium, magnesium and calcium — nutrients that help lower blood pressure.
The DASH diet features menus with plenty of vegetables, fruits and low-fat dairy products, as 
well as whole grains, fish, poultry and nuts. It offers limited portions of red meats, sweets and 
sugary beverages.

Adapted from the JNC VII Report

Hypertension
Which Drug ?

• Age: Elderly  Thiazides, Calcium antagonists, A1RB 

• Sex: Young females avoid ACE, A1RB

• Ethnicity: Blacks responds better to Ca antagonists, thiazides

• Cost effectiveness of drugs is important

• Co - morbidity: Diabetes  ACE, A1RB

IHD  BB, Ca antagonist, ACE, AR1B

LVF  ACE, A1RB, BB, Thiazide, Entresto 

Atrial fibrillation/palpitations  BB, Verapamil/Diltiazem

Renal disease  ACE, A1RB

Migraine  BB, Ca antagonist

Asthma  avoid BB

Prostate hypertrophy  doxazosin, prazosin ( blockers)

Notes  on Using Antihypertensive  Drugs

ACE inhibitors
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Biollaz et al.  J Cardiovasc Pharmacol 1982;4:966
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Biollaz J, et al. J Cardiovasc Pharmacol. 1982;4:966-972
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Notes  on Using Antihypertensive  Drugs

ACE 
inhibitors

Notes  on Using 
Antihypertensive  

Drugs

Angiotensin 1 
receptor blockers

HMA Abraham et al. Drug Saf (2015) 38:33–54

Notes  on Using Antihypertensive  Drugs

HMA Abraham et al. Drug Saf (2015) 38:33–54

Notes  on Using Antihypertensive  Drugs

Chlorthalidone is twice as potent as hydrochlorthiazide.

Eligible patients had stage 4 CKD (estimated 
GFR, 15 to < 30ml/min per 1.73 m2 per BSA  

Use loop rather than thiazides if eGFR <30 ml/min (ESC guidelines 2018) 
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• Avoid ACEI in bilateral RAS

• Do not give combinations of RAS blockers (ACEi, ARA) 

• Avoid -blockers + thiazide diuretics if prediabetic / metabolic 
syndrome

Notes  on Using Antihypertensive  Drugs

Calcium channel blockers

• Ankle swelling. Dihydropyridines > Diltiazem 

Diagnostic Evaluation

Investigation of patients with hypertension - baseline investigations

Blood tests - FBC, U&E, CREATININE, URIC ACID, LFT, gamma GT, Ca& P04, fasting 
GLUCOSE, fasting LIPIDS, TFT

ECG Presence of left ventricular hypertrophy

Urine tests Dip stick to test for CELLS, PROTEIN, BLOOD AND GLUCOSE

Ambulatory BP monitor / validated home BP monitor

Echocardiogram (open access) - Presence of left ventricular hypertrophy

Hypertension

Patients requiring further investigation to exclude secondary causes

• Young  age < 30 - 40yrs (particularly if end organ damage, CVD, renal disease of DM) and no 
risk factors

• Moderate/severe hypertension
• Presentation with hypertensive emergency
• Raised creatinine
• Blood, protein or cells in urine
• Low plasma K
• Variable hypertension
• Resistant hypertension - failure to respond to multiple antihypertensive drugs
• Large postural drop in blood pressure 
• Sudden loss of BP control and non-dipping or reverse dipping on ABPM 

Hypertension

Factors that can increase 
Blood Pressure

Medications

• NSAIDS 
• Recreational drugs - Cocaine, Amphetamines
• Over the counter “cold” medication - phenylephrine
• Anabolic Steroids
• Oral Contraceptives

Excessive EtOH (>3-4 drinks/day)
High Salt Diet
Obesity
Sleep apnoea

Criteria for requesting 24 hour urinary catecholamines excretion
• Clinical suspicion of phaeochromocytoma (headaches, palpitations and sweating)
• Moderate/severe hypertension
• Variable hypertension/postural hypotension
• Failure to respond to drug treatment 

Criteria for renal investigations
• Clinical suspicion of renal disease
• Severe hypertension
• Young age <40yrs
• Raised creatinine
• Blood, protein or cells in urine
• Failure to respond to drug treatment 

Which renal investigation?
• Renal U.S. if underlying renal disease suspected
• Renal CT angiogram, magnetic resonance angiography or invasive renal angiogram if renal 
artery stenosis is suspected. 

Criteria for requesting plasma renin and aldosterone measurements

•clinical suspicion of 1° Hyperaldosteronism 

Hypertension
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Possible causeSymptoms

Primary Hyperaldosteronism 
(Including Conn’s)
Secondary Hyperaldosteronism (e.g. 
Renal Artery Stenosis, renal artery 
fibromuscular dysplasia)

Low Potassium (excluding diuretic induced hypokalaemia)
50% of patients with Conn’s do not have hypokalaemia. Low 
potassium brought on by a small dose of diuretic may be a 
clue.

Cushing’s
Glucocorticoid treatment

Cushingoid appearance, oligomenorrhorea, easy bruising

PhaeochromocytomaPalpitations, sweats, postural hypotension, anxiety
pale skin (pallor), blurred vision, weight loss, increased thirst 

and urination, constipation, abdominal pain, elevated 
glucose, red and white blood cells, psychiatric disturbances, 
and cardiomyopathy.

Aortic coarctationCardiac murmur without previous investigation  
Radiofemoral delay 

Sleep apnoea, non-complianceResistant hypertension

Hypertension For Urinary and Plasma Catecholamine Assessment

Avoid 48 hours before:

• Chocolate
• Cocoa
• Bananas
• Citrus fruits

• Vanilla
• Alcohol
• Tea/coffee

For 5HIAA
Avoid 48 hours before:

• Banana
• Chocolate
• Dried fruits
• Citrus fruits
• Avocado
• Tomato

• Plum
• Kiwi
• Pineapple
• Mollush

For Catecholamine assessment

CASES

CASE 1

Ph

20 year old female
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Phaeochromocytoma

52 yr. old female with episodic severe headache,52 yr. old female with episodic severe headache,
photophobia, N&V, agitation, confusion, and aggression
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CASE 3

SA
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22 tablets found in 
the patient's bed 
side bin 

50 yr. old female

CASE 3

44 year old female

CASE 3A
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4/52 review
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Diagnosed with severe sleep apnoea. CPAP – Significantly 
better.

Referred to Hypertension Unit at Addenbrooke’s  Hospital

Selective venous sampling. PET CT

Right renal mass was benign

Small adenoma left adrenal gland – Conn’s syndrome

Resection June 2023

Spoken to him 15th November 2023 Feels great. Off 
medication. Blood pressure controlled but a little variable –
being monitored 

Patient 1
• 36 yr. old Polish lady
• PMHx: gestational Diabetes 1993

•2000 to GP
Sweating easily after physical exertion
Night sweats, palpitations,  morning headaches and 
hot flushes during the day
Symptoms occurred during mid cycle and pre 
menstruation

GP  ? hypertensive

Patient 1
2001
•BM = 7 mmol/l (father’s glucometer)
•GP   cholesterol, FBG = 7.1 mmol/l
•Started atenolol 50 mg.
•BP still not controlled  GP  atenolol but 
patient refused.

•Demanded an 24-hr. ambulatory BP  recording and 
US abdomen

Patient 1
2001
•24-hr. ABP  recording = nocturnal hypertension 
(systolic ~ 220 mmHg @ 1-3am)

• Cardiologist @ Purley Hospital
- US scan 
- Urinary catecholamines
- stopped atenolol  ramipril and Diltiazem XL

300 mg.
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Patient 1
2002
• US : 4 x 2 cm right adrenal mass.

• CT : 4 x 6 x 3 cm right adrenal mass and an ill-
defined 2 x 2 cm lesion in the left suprarenal 
region

Test Result Units Ref. Range

Noradrenaline 3413 nmol/24 hrs 118-500

Adrenaline 81.6 nmol/24 hrs 0-100

Dopamine 1700 nmol/24 hrs 0-300

Patient 1

 Bilateral phaeochromocytoma

October 2002
• Referred to BPU
• Patient adamant only one tumour on the right.

Patient 1

• CT scan reviewed: right adrenal mass, ?? left 
adrenal mass. Arrange a MRI / MIBG

• Ramipril and diltiazem stopped 
Phenoxybenzamine 10 mg BD and atenolol 25 mg 
OD

• ??MEN - PTH, gastrin, somatostatin, PP and 
neurotensin

Polish Clarivoyant 1993  an illness requiring an 
abdominal operation, and a scar on right side only.

Patient 1
MRI

Patient 1
MIBG (metaiodobenzylguanidine scintigram)

Patient 1

• Referred to Mr. Loosemore
• Operated on 14/02/03  successful
• Histopathology report consistent with a benign 

phaeochromocytoma  
• Antihypertensives discontinued
• BP on  5/03/03  112/72
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Diagnostic Evaluation

Confirm DxConfirm Dx
• Assess Cardiovascular risk
• Concomitant conditions

Asymptomatic organ damage?

Consider possibility of 2º HTN?
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HYPERTENSION -
Use of specific drugs

DRUG INDICATIONS CONTRA-INDICATIONS

Diuretics Elderly Gout, diabetes, urinary freq.
BB Angina, ?CHF Asthma, PVD
ACEI CHF, diabetes RAS, PVD
A-II ACEI cough RAS, PVD
Ca++ blockers Elderly, angina Unstable angina
Alpha-blockers Prostatism, lipids^ Postural hypotension
Centrally acting Elderly Conduction disorders

Candesartan Amias 4-16 (1)

Which Drug ?

Hypertension

D.B. 45 yrs.  Male Afrocaribbean
 Referred by GP for further management:

managed for High BP for 12 months. 
BP difficult to control. 195/115
Tired, low libido
No CP, SOB, Ankle oedema, Palpitation

 CV Risk factors
BMI 26
Salt in diet + -No DM
alcohol 2-4 units/night
cholesterol ?
F/H: Mother had stroke age 68 yrs.

 Drug history
Atenolol 100 mg

 S/H: Lives with family, work as a Postman
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D.B. 45 yrs. Afrocaribbean- Examination
 Exam.: Well, overweight

HR: 60 bpm
BP: 168/98 (Av. 3 readings)
 Fundi: I/II high BP changes
S1 + loud S2, S4. Other systems were unremarkable.

 Blood: Na: 141 Hb: 15.1 Urine Dipstick -ve
K:    4.0 WBC: 7.3
Urea 7
Cr:  109
Chol: 5.2

 ECG: 

D.B. 45 yrs. Afrocaribbean -Management:
Management:

 Exclude secondary cause

 Life style
Diet: high fibre, fruits & veg., fish ( -3 fatty acids)
Low salt (Na) diet high K
Low alcohol
Exercise/Weight loss
Drug therapy:

 Drug therapy:
ACE-I (low renin hypertension – less effective)
B Blockers (low renin hypertension – less effective)
Ca channel Blockers, thiazide, candesartan
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