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Introduction
Hypertension (HT) is one of the most common diseases
encountered in daily clinical practice. It is a major risk
factor for coronary heart disease (CHD), heart failure,
cerebral vascular disease and renal disease. A metaanalysis of observational studies involving more than
one million individuals without prior histories of stroke
or heart disease demonstrated that death from CHD
and stroke increases continuously and linearly from
blood pressure (BP) as low as 115 mmHg systolic and 75
mmHg diastolic.1 An increment of 20 mmHg in systolic
blood pressure (SBP) or 10 mmHg in diastolic blood
pressure (DBP) in middle-aged and elderly persons is
associated with a 2-fold increase in cardiovascular
disease (CVD) mortality throughout the entire range of
BP. This article will review the recently published important
clinical trials and guidelines for the treatment of HT.

New Classification of Blood Pressure
Because of new data on lifetime risk of HT and the rise
of the risk of cardiovascular complications associated
with levels of BP previously considered to be normal,
the Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure (JNC 7),2 published in 2003, has
introduced a new classification of BP (Table 1).
Individuals in the category of prehypertension (preHT),
especially those with BP in the range of 130-139/80-89
mmHg, are at elevated risk for progression to HT and
should be advised to practise lifestyle modification.
Table 1. Classification of blood pressure (BP) for adults ages 18
and older

Category
Systolic BP mmHg
Diastolic BP mmHg
Normal
<120
and
<80
Prehypertension
120-139
or
80-89
Hypertension, Stage 1
140-159
or
90-99
Hypertension, Stage 2
>/=160
or
>/=100
This classification is based on the average of two or more
properly measured, seated BP readings on each of two or more
office visits.

Patient evaluation
The initial assessment of patients with HT begins with
the medical history and physical examination. Routine
laboratory tests include electrocardiogram, chest X-ray,
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urine analysis, complete blood count, liver and renal
function test, fasting blood glucose level and lipid
profile. The objectives are to reveal identifiable causes
of HT (table 2), assess other cardiovascular risk factors
(table 3) and look for the presence of target organ
damage (table 4). Further work up and other diagnostic
test will depend on the results of initial assessment.
Table 2. Identifiable causes of hypertension

Renovascular disease
-renal artery stenosis
Chronic renal disease
-glomerulonephritis
-polycystic disease
Endocrine disease
-Cushing's disease/syndrome
-phaeochromocytoma
-primary hyperaldoseronism
-hyperthyroidism
-hyperparathyroidism
-acromegaly
Aortic disease
-coarctation of aorta
Drugs
-oral contraceptive
-NSAIDs; cyclooxygenase 2 inhibitors
-steroids
-sympathomimetics (anorectics, decongestants)
Sleep apnoea
Excessive alcohol intake
Table 3. Other major cardiovascular risk factors

Age (male older than 55 and female older than 65)
Family history of premature cardiovascular disease (male under
age 55 and female under age 65)
Diabetes mellitus
Hyperlipidaemia
Cigarette smoking
Obesity (body mass index >/= 30 kg/m2)
Estimated glomerular filtration rate <60 ml/min or
microalbuminuria
Physical inactivity
Table 4. Target organ damage

Heart
-left ventricular hypertrophy
-heart failure
-angina pectoris or prior myocardial infarction
-prior percutaneous coronary intervention or bypass surgery
Brain
-transient ischaemic attack or stroke
Peripheral arterial disease
Chronic renal disease
Retinopathy
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Treatment of hypertension
Goals of therapy
The goal of antihypertensive therapy is to reduce the
cardiovascular and renal morbidities and mortalities.
Most patients, especially those at or above 50 years old,
will reach the DBP goal once SBP is at goal. Therefore,
the main focus should be on achieving the SBP goal.
Treating SBP and DBP to levels that are <140/90 mmHg is
associated with a reduction in cardiovascular
complications. In patients with diabetes mellitus (DM)
and renal disease, the BP goal should be <130/80
mmHg.3,4
Non-pharmacological management of hypertension lifestyle modifications
A healthy lifestyle is an important step for the prevention
of HT and all person with preHT and HT should try to
adopt a healthy lifestyle. Component of lifestyle
modifications include weight reduction in patients who
are overweight or obese, limit alcohol consumption for
drinkers, regular exercise and diet adjustment. Weight
loss is the most effective non-pharmacological measure
for the treatment of HT.5 Body mass index (BMI) should
be maintained between 18.5 and 24.9 kg/m2. Alcohol
consumption elevates BP both acutely and chronically.
Clinical studies show that SBP falls by 2 to 4 mm with
reduction in alcohol intake. 6 For unrelated health
reasons, alcohol consumption is not recommended for
nondrinkers; for drinkers, intake should be limited to 1
oz of alcohol per day (2 oz of 100-proof whiskey, 8 oz of
wine, or 24 oz of beer) in most men and half that amount
in women and small men. 1 At least 30 minutes of
moderately intense physical activity, such as brisk
walking, swimming, or bicycling, carried out at least 3
times per week (preferably once per day) can lower BP in
hypertensive individuals. Studies suggest that such
moderate activity may lower SBP by 4 to 9 mm Hg.7,8 A
diet low in sodium and high in fruits, vegetables, and
calcium is also helpful in treating hypertension.9
Pharmacological Treatment
Which class should be the first line medication?
There are abundant clinical data proved that lowering BP
with different antihypertensive medications, including
thiazide-type diuretics, beta-blockers (BBs), calcium
channel blockers (CCBs), angiotensin converting enzyme
inhibitors (ACEIs) and angiotensin receptor blockers
(ARBs), will reduce the complication of hypertension.10
In the Antihypertensive and Lipid Lowering Treatment
to Prevent Heart Attack Trial11 (ALLHAT, n = 42418),
there was no difference in the rate of fatal CHD or nonfatal MI in patients assigned to chlorthalidone (thiazidetype diuretic), amlodipine (CCB) or lisinopril (ACEI).
There was also no difference in the all cause mortality.
The doxazosin (alpha blocker) arm was stopped
prematurely because of a reported excess of
cardiovascular events (principally congestive heart
failure). Thiazide-type diuretics is generally well
tolerated and it enhances the antihypertensive efficacy of
most other drug classes. Together with their low cost,
thiazide-type diuretics should be used as initial therapy
for most patients with HT.
Is monotherapy adequate for the control of BP?
Most patients with HT will require 2 or more
antihypertensive medications to achieve their BP goals.
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In ALLHAT11, less than 30% of participants achieved
goal BP (<140/90 mmHg) on monotherapy. A second
drug from a different class should be added if a single
drug in adequate dose fails to control the BP. For patients
with BP >20/10 mmHg above goal, initial treatment with
2 drugs is recommended by JNC 7. The initiation of more
than one drug offers the potential advantage of achieving
goal BP faster and avoiding dose-related adverse effects
of individual drugs by producing greater BP reduction at
lower doses of the component agents. However,
particular caution is advised in those persons at risk of
postural hypotension such as some older patients and
patients DM or autonomic dysfunction.
Are newer antihypertensive drugs better than older ones?
In the Anglo-Scandinavian Cardiac Outcomes TrialBlood Pressure Lowering Arm12 (ASCOT-BPLA, n =
19257), patients were assigned either amlodipine +/perindopril (ACEI) as required or atenolol +/bendroflumethiazide as required. The amlodipine-based
regimen significantly reduced fatal and non-fatal stroke,
total cardiovascular events and procedures, and all-cause
mortality compared with the atenolol-based (BB)
regimen. Patients in the amlodipine group also had less
non-fatal MI and fatal CHD but were statistically not
significant. The difference in the outcomes may partly be
related to better BP control in the amlodipine-based
regimen (2.7/1.9 mmHg lower). Beta blockers are known
to be ineffective for BP lowering in elderly patients and
the results of the ASCOT-BPLA may just be reporting the
inferiority of atenolol.13-15
Special considerations for patients with other
comorbidities
Hypertensive patients with certain comorbidities may
benefit from specific drug classes (Table 5).2 The drug
selections for these compelling indications are based on
favourable outcome data from large clinical trial.
Therapeutic decisions in such patients should be directed
at both the compelling indication and BP lowering.
Table 5. Guidelines for treatment of HT based on compelling
indications

Compelling indication
- High coronary disease risk
- Post MI
- Heart Failure

Recommended drug classes
Thiazide, BB, ACEI, CCB
BB, ACEI, aldosterone antagonist
Thiazide, BB, ACEI, ARB,
aldosterone antagonist
- DM
Thiazide, BB, ACEI, ARB, CCB
- Chronic kidney disease
ACEI, ARB
- Recurrent stroke prevention Thiazide, ACEI

New definition and classification of HT
proposed by American Society of
Hypertension (ASH)
In order to identify and treat individuals who are at risk
for CVD at an earlier point in the disease process, the
writing group of the ASH has proposed a new definition
and classification of HT in 2005.16 Hypertension is
defined as a progressive cardiovascular syndrome
arising from complex and interrelated etiologies. Early
markers of the syndrome are often present before blood
pressure elevation is observed; therefore hypertension
cannot be classified solely by discrete blood pressure
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thresholds. Progression is strongly associated with
functional and structural cardiac and vascular
abnormalities that damage the heart, kidneys, brain,
vasculature, and other organs, and lead to premature
morbidity and death. The writing group omits the preHT
category in JNC 7 and classifies individuals into normal,
stages 1, 2, and 3 HT (Table 6). This classification
emphasises that therapeutic decisions should base on
global cardiovascular risk instead of a single risk factor
(high blood pressure).
Table 6. Classification of BP proposed by ASH

Normal

People with o cardiovascular risk
factors, no identifiable early CVD
markers and no target organ
damage. BP usually < 120/80 mmHg.
Stage 1
People classified as preHT according
to JNC 7 who have cardiovascular
risk factors or early disease markers,
but no target organ damage. BP
usually between 120/80 mmHg and
139/89 mmHg.
Stage 2 (JNC 7 stage 1) People have BP > 140/90 mmHg
and/or > 2 disease markers or
evidence of early target organ damage.
Stage 3 (JNC 7 stage 2) People have blood pressure > 140/90
mm Hg and/or clinical evidence of
overt target organ damage or CVD
or have had cardiovascular events.

Summary
Tight BP control is fundamental for prevention of CVD in
patients with HT. A healthy lifestyle should be
recommended to all individuals with preHT and HT. For
hypertensive patients, the goal of treatment is to reduce
the BP <140/90 mmHg and <130/80 mmHg for those with
DM or chronic kidney disease. Thiazide-type diuretics
should be used as initial therapy for most patients but
majority of them will need 2 or more medications to
achieve treatment goal. Specific drug classes may
provide additional benefits for hypertensive patients
with certain comobidities besides BP lowering. Future
development may focus on early initiation of
pharmacological treatment to prevent progression of
hypertension and reduce cardiovascular complications.
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MCHK CME Programme Self-assessment Questions
Please read the article entitled "Current guidelines in the treatment of hypertension" by Dr. Yui-ming Lam and
complete the following self-assessment questions. Participants in the MCHK CME Programme will be
awarded 1 CME credit under the Programme for returning completed answer sheet via fax (2865 0345) or by
mail to the Federation Secretariat on or before 31 July 2006. Answers to questions will be provided in the next
issue of The Hong Kong Medical Diary.
Questions 1-10: Please answer T (true) or F (false)
1. Hypertension is a major risk factor for coronary heart disease, heart failure, cerebral vascular disease and renal
disease.
2. Apart from hypertension, other major cardiovascular risk factors include old age, family history of premature
cardiovascular disease, diabetes mellitus, hyperlipidaemia, cigarette smoking, obesity, impaired renal function and
physical inactivity.
3. According to JNC 7, a person with blood pressure of 130/85 mmHg is suffering from stage 1 hypertension.
4. Weight loss is the most effective non-pharmacological measure for the treatment of hypertension.
5. In hypertensive patients with diabetes mellitus or renal disease, the BP goal should be <130/90 mmHg.
6. A diet low in sodium and high in fruits, vegetables, and calcium may help to reduce blood pressure
7. According to JNC 7, beta-blockers should be the first line antihypertensive medication for most patients.
8. In ALLHAT, there is no significant difference in the rate of fatal coronary heart disease, non-fatal MI and all cause
mortality between patients treated with amlodipine, lisinopril or chlorthalidone.
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9. In more than 2/3 of hypertensive patients, blood pressure can be adequately controlled by a single medication.
10. In ASCOT-BPLA, the amlodipine-based regimen significantly reduced fatal and non-fatal stroke, total cardiovascular
events and procedures, and all cause mortality when compared with the atenolol-based regimen.

ANSWER SHEET FOR JULY 2006
Please return the completed answer sheet to the Federation Secretariat on or before 31 July 2006 for
documentation. 1 CME point will be awarded for answering the MCHK CME programme (for non-specialists)
self-assessment questions.

Current guidelines in the treatment of hypertension
Dr. Yui-ming Lam

MBBS, MRCP(UK), FHKCP, FHKAM(Medicine)

Department of Medicine, Queen Mary Hospital, The University of Hong Kong

1

2

3

4

5

6

7

Name:_____________________________________________________

8

9

10

HKID No. ___ ___ - ___ ___ ___ ___ X X (x)

Signature: _____________________________ Contact TelNo.:_________________________

Answers to June 2006 issue
Paediatric CT Radiation Risks: What you should know
1.F

2.T

3.T

4 .F

5. T

6.F

7.F

8.F

9 .T

10 . T

The Hong Kong College of Paediatricians (HKCPaed) and the Royal College of Paediatrics and Child Health (RCPCH)
will be holding a Joint Diploma in Child Health Clinical Examination in Hong Kong in November 2006, awarding DCH
(HK) and DCH (International) to successful candidates.
The DCH Clinical Examination will be held on 16 & 17 November 2006 and will be run in a new format. Details of the
new format are provided in the application pack or can be found on the RCPCH website: www.rcpch.ac.uk
The DCH Clinical Examination is open to registered medical practitioners in Hong Kong. Candidates who have already
successfully passed the Written Paper 1A since January 2004 are eligible to apply. In addition, candidates who passed the
Part IA examination in May 2005 or thereafter should have at least 6 months of Paediatric practice (resident medical
officer or intern within 5 years prior to the date of the DCH Clinical Examination) in a recognized institution with acute
hospital admissions. There are no exemptions from the Paper 1A examination.
Application:
Candidates who wish to sit the DCH Clinical Examination in Hong Kong MUST apply through the Hong Kong College
of Paediatricians. Application packs are available in person from 3 July 2006 at the Hong Kong College of Paediatricians,
Room 801, Hong Kong Academy of Medicine Jockey Club Building, 99 Wong Chuk Hang Road, Hong Kong (Tel: 2871
8871) or by sending a HK$3.7 stamped self-addressed envelope in A4 size to the above address. Details of application
can be found on HKCPaed website: www.paediatrician.org.hk
Examination Fee is HK$ 6,800.
Applications should be returned IN PERSON to the Hong Kong College of Paediatricians at the above address with the
required examination fee made by cheque payable to 'Hong Kong College of Paediatricians'. Available places are limited
and will be allocated on a 'first come first served' basis.

Deadline for return of application: 4 August 2006
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