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mswi 1. Normal values for office, 24-hour and home blood pressure in nonpregnant adults*

Blood pressure reading Normal value (mmHg)
Office (seated, resting) <140/90
24-hour
e Daytime (awake) <135/85
o Night-time (asleep) <120/70
® 24-hour average <130/80
Home (awak, mean of multiple measurements) <135/85

* 24-hour blood pressure ranges reproduced with premission from the National Heart Foundation of Australia.
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mison 2. Definitions and Classification of blood pressure (BP) levels (mmHg)

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 2180 and/or 2110
Isolated systolic hypertension 2140 and/or <90

Isolated systolic hypertension should be graded (1,2,3) according to systolic blood pressure values in the ranges indicated, provided

that diastolic values are <90 mmHg.
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mswi 3. Causes of secondary
hypertension

Renal

e Diabetic renal disease

e Chronic pyelonephritis

e Renovascular hypertension

o Obstructive nephropathy

e Renal parenchymal disease

® Renin-secreting tumours
Endocrine

o Mineralocorticoid hypertension
e Conn’s syndrome

o Bilateral/unilateral adrenal hyperplasia

o Glucocorticoid-remediable
aldosteronism

e Adrenal carcinoma

* Deoxycorticosterone excess

e Congenital adrenal hyperplasia
11 B—Hydroxylase deficiency

e 170-Hydroxylase deficiency

e Glucocorticoid receptor resistance
o Cortisol excess

e Cushing’s syndrome

11 [3— Hydroxysteroid dehydrogenase
deficiency

e Apparent mineralocorticoid excess
o Glycyrrhetinic acid (liquorice)
* Phaeochromocytoma

® Oral contraceptive and oestrogen
replacement

o Hypothyroidism/hyperthyroidism

* Acromegaly

o Hyperparathyroidism/hypercalcaemia
e Carcinoid syndrome

Genetic diseases of renal tubular
function

e Liddle’s syndrome
e Gordon’s syndrome

e Gain-of-function mutation of the
mineralocorticoid receptor

Other

e Co-arctation of the aorta

e Psychogenic

e Sleep apnoea

e Drug-induced (eg, cocaine)
® Pregnancy
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User procedures

Condition of measurements

e 5 min rest, 30 min without smoking or caffeine
e Seated, back supported, arm resting on the table

e Correct cuff bladder placement

e Immobile, legs uncrossed, not talking, relaxing

e Repeated readings at 1-2 min intervals

e Results written down if devices without memory

How often and how many times to measure

e |nitial assessment, assessment of treatment, and in the long-term follow-up before

each clinic/office visit
e 7 days of measurements
e Two measurements for each session

e Morning and evening readings per day (before drug intake and before eating)
e First day of each monitoring session to be discarded
e Long-term follow-up: one to two measurements per week (debated)
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Younger than
55 years

Aged 2 55 years
or African/Caribbean
of any age

Step 1 A CorD

Step 2 A+CorD

Step 3 A+C+D

Add: B-blockers, a-blockers,
loop diuretics or spironolactone
Consider seeking specialist referral.

Step 4

Adapted from: National Institute for Health and Clinical
Excellence. Hypertension: management of hypertension in
adults in primary care. Clinical guideline CG34, June 2006.
Available from: http://www.nice.org.uk/CG034.
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§Uf’i 2. Monotherapy versus combination therapy strategies

Choose between

Mild BP elevation
low/moderate CV risk

conventional BP targ/

Single agent
at low dose

/N

Switch to
different agent
at low dose

If goal BP
not achieved

Previous agent
at full dose
at f

If goal BP
not achieved

Full dose

three drug e monotherapy
combination

at full dose

N

Previous Add a third drug
combination at low dose
ull dose

Two-three drug combination

Mild BP elevation
igh/very high CV risk
lower BP target

Two-drug combination
at low dose

N\
N

at full dose

AszuuUszamdnludd  (autonomic
nervous system) ﬂwﬁaannwéﬁixuu
renin-angiotensin-aldosterone system
(RAAS) LLaxijﬁaaﬂqm%‘Imamﬂﬁ
viaonLiALAY (locally acting vascular

mediator)

Calcium Channel Blockers
navlnmiaammﬁg: mnq’uﬁum
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g1 manidipine ka8 lercadipine &
aaﬂgwﬁflﬁmﬁmwmamamLﬁamm\i
Taemss Tnennatiuda calcium influx W

mswn 4. List of medications commonly used in the management of hypertension

Class of drug

Mechanism of action

Indications

Cautions

[3-Blocker Blocks [~ adrenoreceptors, leading to Benign prostatic hyperplasia Postural hypotension, urinary
reduction in peripheral arterial resistance incontinence

ACE inhibitor Inhibits conversion of angiotensin | to Heart failure, LV dysfunction, post MI Pregnancy, renovascular
angiotensin I, leading to a reduction in or established CHD, type 1 diabetic disease
peripheral arterial resistance nephropathy

Angiotensin |l Blocks angiotensin Il receptors, leading to ACE inhibitor intolerance, type 2 diabetic Pregnancy, renovascular

receptor blocker

reduction in peripheral arterial resistance

nephropathy, hypertension with LVH, heart
failure of ACE-intolerant patients, post MI

disease

B—Blocker Blocks '31_ adrenoreceptors, leading to MI, angina, heart failure Asthma/COPD, heart block,
reduction in cardiac output, alteration of acute heart failure, diabetes
baroreceptor reflex sensitivity and reduction (except with coronary heart
of plasma renin disease), PVD

Calcium Inhibits L-type calcium channels in smooth Elderly, ISH, angina

channel blocker muscle cells, leading to peripheral vascular

(dihydropyridine) relaxation

Calcium channel Inhibits transmembrane calcium entry into MI, angina Heart block, heart

blocker (non- myocytes, leading to reduced cardiac failure, combination with

dihydropyridine) output B—blockade

Loop diuretic Inhibits absorption of electrolytes from renal | Heart failure Hyponatraemia, pregnancy
tubules and loop of Henle

Spironolactone Inhibits sodium and water reabsorption and | Heart failure Hyperkalaemia (especially
excretion of potassium in combination with ACE-I/

ARB), gynaecomastia and
nipple tenderness

Thiazide/thiazide- | Inhibits Na/Cl co-transporter in distal renal Elderly, heart failure, secondary stroke Impaired glucose tolerance,

like diuretics tubules, promoting sodium excretion prevention gout, hyponatraemia

ACE = angiotensin-converting enzyme; LV = left ventricular; Ml = myocardial infarction; CHD = coronary heart disease; LVH = left ventricular hypertrophy; COPD = chronic obstructive pulmonary disease;
PVD = peripheral vascular disease; ISH = isolated systolic hypertension; ARB = angiotensin receptor blocker.
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miswn 5. Calcium channel blockers

Drug T (h) Modified Negative inotropic Vasodilator’ Bradycardiad Dose Pregnancyf Breastfeeding®
release’ effect’ reduction®

Amlodipine 30-60 No No +H+ No L ?A,3 A

Felodipine 12-25 Yes No +H+ No L A

Isradapine 2-6 No + +H+ No L ?A,3 A

Lacidipine 7-8 No + 4+ No L ?A,3 A

Lercanidipine B No + 4 No LR A A

Nicardipine 1-12 Yes + +++ No LR ?A,3 A

Nifedipine 2-4 Yes + +++ No L ?A,3

Diltiazem 2= Yes ++ ++ Yes LR A ?A

Verapamil 2-5 Yes +H+ + Yes L A

T = plasma half-life.

*Formulation available to prolong effect. "When present, avoid in heart failure. ‘Comparative degree of vasodilator action. “Reduces heart rate at rest and on exercise. ‘Reduce dose or avoid in liver (L)
impairment, or reduce dose in renal (R) impairment. ‘Avoid (A), or avoid (?A) unless essential in third (3) trimester as may inhibit labour. *Manufacturer advises avoid (A) since no information available,

or avoid (?A) unless no suitable alternative.

transmembrane L-type channels 284
smooth muscle cell I8IHABALRBALAY
&na non-dihydropyridine Toun en
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mison 6. -Adrenoceptor antagonists

Drug T (h) Selectivity” | Vasodilator Dose Pregnancy"” Breast-
activity” reduction® feeding®

Acebutolol 7 Yes No R A 1,2 ?A

Atenolol 7 Yes No R A 1,2 ?A

Bisoprolol 11 Yes No LR A 1,2

Carvedilol 6 No Yes L A 1,2

Celiprolol 5 Yes Yes R A 1,2 ?A

Labetalol 3 Yes Yes LR

Metoprolol 3-10 Yes No L A 1,2

Nadolol 17-24 No No LR A 1,2 ?A

Nebivolol 10 Yes Yes LR A 1,2 ?A

Oxprenolol 2 No Yes L A 1,2

Pindolol 4 No Yes R A 1,2

Propranolol 4 No No LR A 1,2

Timolol 2-5 No No LR A 1,2

T = plasma half-life.

aB;Adrenoceptor selective (cardioselective). "Vasodilator action in addition to B-adrenoceptor antagonist action. °Avoid or reduce
dose in liver (L) or renal (R) impairment. “Avoid (A) in first (1) or second (2) trimester. “Possibly avoid (?A) as present in breast

milk in quantities that may affect the infant.

Beta-Blockers
£ @ a
nalnmsaangna: anAnxsuladn
Tnean cardiac output LAZTIIAANITHAY
. v 1 ol 1 1 =
renin sanxnanlald undundueesde

. B1-adrenoreceptor selective (81

|
=

atenolol, 81 bisoprolol, 81 metoprolol) T4
B,~adrenoreceptor zLAUNIWAlY FoTis

=3 N . ! Q‘ .
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e Vasodilator activity (81 carvedilol,
g1 nebivolol) 174 &1 carvedilol 9%

ﬂﬁmﬁ B-adrenoceptor antagonist

Medical Progress April 2011



IN FOCUS

ais1on 7. Other antihypertensive drugs

Drug | Tn(h) | Dose reduction’ | Pregnancy’ | Breastfeeding®
Vasodilators
Aliskiren 40 R A A
Hydralazine 4 LR
Minoxidil 3-4 R A
Centrally-acting antihypertensives
Clonidine 20-25 A
Methyldopa 1-2 LR
Moxonidine 2-3 LR A A
a~-Adrenoceptor antagonists
Doxazosin 9-12 A
Indoramin 5
Prazosin 3 LR
Terazosin 12

T'% = plasma half-life.

*Reduce dose or avoid in liver (L) or renal (R) impairment. °Avoid (A). “Avoid (A).
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Mﬁﬂ’mﬁlﬁ left ventricular dysfunction
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RAAS (renin-angiotensin-aldosterone
system) Blockers

Téun 8NGH Angiotensin-Conver-
ting Enzyme (ACE) Inhibitors, Angiotensin
Il Receptor Antagonists, Direct renin
Inhibitors
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(renin—angiotensin-aldosterone system)
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Angiotensin-Converting Enzyme
(ACE) Inhibitors

(81 captopril, &1 enalapril, &1
lisinopril, &1 quinapril, &1 ramipril, &1
trandolapril, &1 perindopril)
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Angiotensin Il Receptor Antago-
nists (ARBs)

(81 losartan, 81 valsartan, 81 can-
desartan, &1 eprosartan, 81 irbesartan,
81 telmisartan, 81 olmesartan)
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Direct Renin Inhibitors (DRIs)

(&1 aliskiren)
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Diuretics
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Thiazide diuretic

(81 hydrochlorothiazide, HCTZ)
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Loop diuretics

(81 furosemide, 81 torasemide )
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Potassium-sparing diuretics

(81 spironolactone, 81 amiloride)

na?nmiaammﬁ? aaﬂmﬁfé’ug\i
nsuaniaew Na'/K* lu collecting
duct uanmnﬁmmoﬁﬂun@juﬁoﬁuégq
A3YiNemIes aldosterone ¥ IHEN1S
Furnuazindous Tmaé’uég\imigtyt,ﬁa
Tnnadenluiutlaaie

Aad1vIAEY; DIVTINANTZNUAD
yAundausaznvhueedlald lae
HCTZ finnuilymssaulsdensi sziu
Twunsdensn WaEIEAUNIALINGY uon
nitnadeseszsulaiuazinng
Tuiiende 8w loop diuretics SnYiNlH
Anszsulnunadensiuaznzanni
Tadonanmanlaneldliunnog
fuNgN  potassium-sparing  diuretics
aruinszdulnunadengelddedly
iauﬁ’ummjuﬁﬁug\i RAAS

Centrally-acting Antihypertensives RiGUse

Centrally-acting (O,-adrenoceptor
agonists
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Coomb’s test AAUNRALH

O-Adrenoceptor Antagonists (O-
Blockers)

(81 prazosin, &1 doxazosin)
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