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This is an update to the Clinical Practice Guideline on
Hypertension (published 2002). This CPG supersedes the
previous CPG on Hypertension (2002).

KEY MESSAGES: CLINICAL PRACTICE GUIDELINE
ON HYPERTENSION, 2008

1. Hypertension is defined as persistent elevation of systolic BP of 140
mmHg or greater and/or diastolic BP of 90 mmHg or greater.

2. The prevalence of hypertension in Malaysians aged 30 years and
above was 42.6% in 2006.

3. Hypertension is a silent disease; the majority of cases (64%) in the
country remain undiagnosed. Blood pressure should be measured
at every chance encounter.

4. Untreated or sub-optimally controlled hypertension leads to
increased cardiovascular, cerebrovascular and renal morbidity and
mortality.

5. A systolic BP of 120 to 139 and/or diastolic BP of 80 to 89 mmHg
is defined as prehypertension and should be treated in certain high
risk groups.

6. Therapeutic lifestyle changes should be recommended for all
individuals with hypertension and prehypertension.

7. Decisions on pharmacological treatment should be based on global
vascular risks and not on the level of blood pressure per se.

8. In patients with newly diagnosed uncomplicated hypertension and
no compelling indications, choice of first line monotherapy includes
ACEls, ARBs, CCBs and diuretics. Beta blockers are no longer
recommended for first line monotherapy in this group of patients.

9. Only 26% of Malaysian patients achieved blood pressure control
(<140/90 mmHg) while on treatment. Every effort should be made
to achieve target blood pressure. Target blood pressure depends
on specific patient groups.

10. Combination therapy is often required to achieve target and may
be instituted early.



FOREWORD

Hypertension is a major risk factor for cardiovascular, cerebrovascular and
renal diseases. The third National Health and Morbidity Survey of 2006
showed that the prevalence of hypertension among adults 30 years old
and above was 43%, a relative increase of 30% from that of 10 years
earlier.

It is now estimated that there are 4.8 million individuals with hypertension
in Malaysia. The estimated figure worldwide is a staggering 1 billion
individuals. It is however alarming to note that, according to the findings of
the Third National Health and Morbidity Survey of 20086, close to two thirds
of individuals with hypertension in Malaysia were unaware that they have
hypertension. Although there was an increase in the treatment rate among
those who have been diagnosed, the control rate is still poor. The Third
National Health and Morbidity Survey revealed that among patients with
hypertension who were on drug treatment, only 26% of them achieved the
target blood pressure. This finding is consistent with a separate survey
conducted by the Institute of Health Management of the Ministry of Health
on the outpatient management of hypertension in government clinics.
Only 28.5% of patients treated for hypertension in government clinics
achieved the target blood pressure.

Although the management of cardiovascular disease has moved away
from the traditional single risk factor approach to a more comprehensive
global cardiovascular risk approach, optimum management of individual
risk factors must not be overlooked.

| hope this latest edition of the Clinical Practice Guideline (CPG) on
Hypertension will help to address the current shortfalls in the detection,
awareness, treatment and control rates of hypertension in Malaysia. |
would like to thank all those who have worked hard to come out with this
latest edition. | hope this CPG will be utilised optimally by health care
professionals involved in the management of hypertension.

YB Tan Sri Datuk Dr. Hj. Mohd. Ismail b. Merican
Director-General of Health,
Ministry of Health, Malaysia

RATIONALE AND PROCESS OF GUIDELINE
DEVELOPMENT

Rationale

The Clinical Practice Guideline on the Management of Hypertension was
developed to provide a clear and concise approach to all health care
providers on the current concepts in the management of hypertension.
Since hypertension is managed by various levels of health care providers
in Malaysia, attempts were made to ensure the different stakeholders will
benefit from this CPG. This is reflected by the representation of the
committee members which developed the guideline.

There were two previous guidelines on hypertension; in 1998 and 2002.
This edition is the third in the series and was deemed necessary due to
new evidence which has emerged since the last edition. Prior to the
publication of this edition, the Third National Health and Morbidity Survey
was completed and the results have since been made available. The
results of the survey showed that the prevalence of hypertension has
increased with very little difference in awareness rate and rate of blood
pressure control in the hypertensive population. The rate of blood pressure
control remained poor despite an increase in the prevalence of diagnosed
patients who were prescribed antihypertensive medication. This may
reflect the fact that clinicians are still not clear of the target blood pressure
to achieve in their patients while on treatment. It is hoped that this CPG
will contribute towards reversing this worrying trend.

Process

The current edition of the CPG was initiated by the Malaysian Society of
Hypertension. The guideline was developed in 2006/2007. A committee
was convened, comprising four nephrologists, 4 cardiologists, 2 family
physicians, 2 obstetrician/gynaecologists, an endocrinologist, a general
physician/clinical pharmacologist, a paediatrician, an epidemiologist and a
pharmacist (pharmacoeconomist). The involvement of a pharmacist (an
expert in pharmacoeconomy) and an epidemiologist is unique, making this
CPG more comprehensive in terms of committee membership. Besides
being experts in their own fields, some of the members hold important
positions in relevant non-governmental organizations and government
agencies dealing with hypertension.

The development of this guideline adheres closely to the methodology
outlined in the Guidelines for Clinical Practice Guideline 2003 by the
Medical Development Division of the Ministry of Health. All attempts were
made to ensure references quoted were current and relevant to the issues
discussed. Whenever clinical recommendations were made, the best
available evidence was used to support the recommendations.

The guideline was posted on both the Ministry of Health Malaysia and
Academy of Medicine, Malaysia websites for comment and feedback. This
guideline has also been presented to the Technical Advisory Committee for
Clinical Practice Guidelines, and the Health Technology Assessment and
Clinical Practice Guidelines Council, Ministry of Health Malaysia for review
and approval.



OBJECTIVES, QUESTIONS AND TARGETS

OBJECTIVES

This guideline is intended to provide education and awareness on the proper
ways to

1. Diagnose hypertension

2. Assess and investigate a patient with hypertension

This guideline is intended to provide evidence on the
1. optimal management of a patient with hypertension
2. latest therapeutics on subgroups of hypertensive patients

EXCLUSION

This guideline, however, does not cover

1. strategies for hypertension screening

2. strategies to reduce population blood pressure

CLINICAL QUESTIONS

The clinical questions to be addressed in this guideline include

1. What are the current best practices in the management of a patient with
hypertension?

2. How can hypertension management be done in tandem with the overall
strategy to manage global vascular risk of a patient?

TARGET POPULATION

This guideline is to be applied to adults (including the elderly and pregnant
women) and children with hypertension. It is also applicable to hypertensive
patients with various concomitant clinical conditions.

TARGET GROUP

This guideline is developed for all levels of health care providers involved in
the management of hypertension in adults, elderly, pregnant women and
children.

CLINICAL INDICATORS FOR QUALITY MANAGEMENT

Treatment setting: Primary care/Secondary care

Name of indicator:

1. Rate of antihypertensive prescription for newly diagnosed cases of
hypertension.

2. Rate of blood pressure control among patients who are treated with
antihypertensive drug.

Definition of control:

<140/90 mmHg for all, <130/80 mmHg for patients with diabetes/ischaemic
heart disease/cerebrovascular disease/renal impairment and <125/75 mmHg
for patients with proteinuria of >1 gram per day.

Numerator:

1. Number of newly diagnosed cases of hypertension prescribed
antihypertensive drug per month.

2. Number of patients on treatment who achieved blood pressure control.

Denominator:

1. Total number of newly diagnosed cases of hypertension per month.

2. Total number of patients who are diagnosed and on antihypertensive drug
treatment per month.

Rate of treatment = (Numerator/Denominator) x 100%
Rate of blood pressure control= (Numerator/Denominator) x 100%
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SUMMARY OF RECOMMENDATIONS

Issues

Recommendation

Grade

Measurement of
Blood Pressure

The mercury sphygmomanometer
remains the gold standard for
measurement.

All of the data upon which we base our
estimates of risk as well as benefits of
treatment have been accumulated from
casual BP readings taken in the office or
clinic setting and therefore ambulatory
blood pressure monitoring (ABPM) is
not necessary for the diagnosis and
management of most patients with
hypertension.

Blood pressure should be measured in
both arms and the higher reading is
taken as the systemic BP.

Blood pressure should be taken both
lying and at least one minute after
standing to detect any postural drop,
especially in the elderly and in diabetics.

On rising, the BP will transiently rise and
then fall. A systolic drop of >20 mmHg
is considered a significant postural
drop.

The data provided by ABPM does not
influence therapeutic decisions in the
vast majority of patients and as a result
has not been recommended by the
JNC-7, WHO-ISH and NICE guidelines
as a routine procedure in the initial
evaluation of the hypertensive patient.

Home BP measurement can be useful
in monitoring control of BP. It empowers
the patient with the control of his
condition and may improve compliance.

Diagnosis and
Assessment

Refer to page 9 for recommendations
for follow-up based on initial BP
measurements for adults.

Prehypertension

There should be yearly follow-up in
patients with prehypertension to detect
and treat hypertension as early as
possible.
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Decisions regarding pharmacological
treatment should be based on the
individual patient’s global CVD risk. In
diabetes mellitus or chronic kidney
disease, medical treatment is required if
BP is above 130/80 mmHg.

Similarly, in other high risk subjects such
as those with previous CVA or CAD, the
threshold for commencing hypertension
treatment should be lowered.

Non-
Pharmacological
Management

BMI or weight

Salt intake

Alcohol

Exercise

Diet

Smoking

As far as possible aim for an ideal Body
Mass Index [Weight (kg)/Height?(m)] — for
Asians, the normal range has been
proposed to be 18.5 to 23.5 kg/m?.
However a weight loss as little as 4.5 kg
significantly reduces BP.

An intake of <100 mmol of sodium or 6g
of sodium chloride a day is
recommended (equivalent to <1'/4
teaspoonfuls of salt or 3 teaspoonfuls of
monosodium glutamate).

Standard advice is to restrict intake to no
more than 21 units for men and 14 units
for women per week (1 unit equivalent to
/2 a pint of beer or 100ml of wine or
20ml of proof whisky).

General advice on cardiovascular health
would be for “milder” exercise, such as
brisk walking for 30 — 60 minutes at least
3 times a week.

A diet rich in fruits, vegetables and dairy
products with reduced saturated and
total fat can substantially lower BP (11/6
mmHg in hypertensive patients and 4/2
mmHg in patients with high normal BP).

Cessation of smoking is important in the
overall management of the patients with
hypertension in reducing cardiovascular
risk.

Management
of Severe
Hypertension

Hypertensive
Urgencies

Hypertensive
Emergencies

Rapid reduction
of Blood
Pressure

Initial treatment should aim for about 25%
reduction in BP over 24 hours but not
lower than 160/90 mmHg.

The BP needs to be reduced rapidly. It is
suggested that the BP be reduced by
25% depending on clinical scenario over 3
to 12 hours but not lower than 160/90
mmHg.

Several serious side effects have been
reported with the administration of
sublingual fast-acting nifedipine and
therefore this is no longer recommended.

Pharmacological
Management

Figure 1 (page 14) outlines the management
of a patient with hypertension.

IX

Hypertension
and Diabetes
Mellitus

Pharmacological treatment should be
initiated in patients with diabetes when the
BP is persistently >130 mmHg systolic
and/or >80 mmHg diastolic.

SBP should be targeted to <130 mmHg
and DBP <80 mmHg.

The presence of microalbuminuria or overt
proteinuria should be treated even if the
BP is not elevated. An ACEI or ARB is
preferred.

In a proportion of patients,
microalbuminuria may be normalised by
higher doses of ACEIls and ARBs.

Tight BP control should take precedence
over the class of antihypertensive drug
used.

The BP should be lowered even further to
<125/75 mmHg in the presence of
proteinuria of >1 g/24 hours.

ACEls are drugs of choice based on
extensive data attesting to their
cardiovascular and renal protective effects
in diabetic patients.

If an ACEl is not tolerated, an ARB should
be considered.

Beta-blockers, diuretics or calcium
channel blockers may be considered if
either ACEls or ARBs cannot be used.




Hypertension
and Non-
Diabetic Renal
Disease

The combination of ACEls and ARBs has
also been proven to reduce the rate of
doubling of serum creatinine and ESRD
more than monotherapy with either agent in
nondiabetic proteinuric renal disease.

If there is a persistent rise of serum
creatinine of >30% from baseline within two
months, ACEls should be stopped. Similar
caution should be exercised with the use of
ARBs.

In  patients with renal disease and
hypertension with an elevated serum
creatinine of >200 mcmol/L, thiazide
diuretics may not be effective
antihypertensive agents and therefore loop
diuretics are preferred.

In those with proteinuria, the non-
dihydropyridine group of calcium channel
blockers (CCBs) namely diltiazem or
verapamil are preferred, as they have an
additional antiproteinuric effect.

Hypertension
and
Cardiovascular
Disease

In post-infarction patients, ACEls and beta-
blockers especially in patients with LV
dysfunction, help to reduce future cardiac
events which include cardiac failure, cardiac
mortality and morbidity.

Hypertension
and Stroke

Blood pressure is the most consistent and
powerful predictor of stroke and high blood
pressure is the most important modifiable
cause of stroke.

Beta-blockers, diuretics, CCBs, ACEls and
ARBs have been shown to reduce the risk
and mortality of stroke.

Calcium channel blockers in particular,
provided significantly better protection
against stroke compared with diuretics
and/or beta-blockers in Asian and
Caucasian populations.

Combination of an ACEI and diuretic has
been shown to reduce stroke recurrence in
both normotensive and hypertensive
patients when treatment was started at
least two weeks after the stroke.

The morbidity and mortality from further
strokes were also shown to be significantly
lower in patients receiving ARBs compared
to CCBs for the same level of BP control.

In haemorrhagic stroke, in general, it is best
to avoid lowering BP in the first few days
after a stroke unless there is evidence of
accelerated hypertension or patients
presenting concurrently with hypertensive
emergencies.

Hypertension
in the Elderly

The goals of treatment in older patients
should be the same as in younger patients.

In those patients with marked systolic
hypertension and not tolerating treatment
well, reducing SBP to below 160 mmHg
initially is acceptable.  Subsequently,
attempts should be made to reduce BP to
target levels.

Weight loss and modest salt reduction may
be especially effective in the elderly
because of their greater sensitivity to
sodium intake.

The five major classes of drugs (diuretics,
B-blockers, CCBs, ACEls and ARBs) have
been shown to reduce cardiovascular
events in the elderly.

Angiotensin converting enzyme inhibitors
are the drugs of choice for those with
concomitant left ventricular systolic
dysfunction, post myocardial infarction or
diabetes mellitus.

Standing BP should be measured to detect
postural hypotension.

Hypertension
in Pregnancy

Korotkoff VV should now be used as the cut-
off point for diastolic BP, and Korotkoff IV
utilized only when Korotkoff V is absent.

Pregnant women with hypertension should
be referred to an obstetrician for further
management.

Early diagnosis and referral to an
obstetrician for further management may
prevent progression to eclampsia.

The drugs of choice in pregnancy are still
methyldopa and labetalol.

In the event of an acute hypertensive crisis,
IV hydrallazine (2.5-5 mg bolus, or infusion)
or IV labetalol (10-20 mg slow bolus over 5
minutes, or infusion), or oral nifedipine (10
mg stat dose), may be used to lower the
BP.

Sublingual nifedipine is no longer
recommended and its use is confined to
acute pulmonary edema.
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Parenteral magnesium sulphate is currently
the drug of choice for the prevention of
eclampsia and to abort an eclamptic fit.

Pregnant women who are at high risk of
developing preeclampsia should be
referred to an obstetrician. Specialist

management  will include doppler
ultrasonography and aspirin
pharmacoprophylaxis.

High calcium supplementation of 1.5 g/day
significantly reduces the risk of eclampsia,
severe gestational hypertension and
severe preeclamptic complication index in
pregnant women with low dietary calcium
intake.

Hypertension
and Oral
Contraceptives

A woman who develops hypertension
while using combined oral contraceptives
(COC) should be advised to stop taking
them and should be offered alternative
forms of contraception.

Blood pressure should be reviewed
regularly, at least every six months.

Hypertension
and Hormone
Replacement
Therapy

All women treated with HRT should have
their BP monitored every six months.

Greater caution and closer monitoring is
required for hypertensive patients on
conjugated equine estrogen (CEE).

Hypertension
in Children
and
Adolescents

Once a child is diagnosed with
hypertension, he should be referred to a
paediatrician for further evaluation and
management.

Non-pharmacologic management
particularly weight reduction in those who
are obese is recommended in all children
with hypertension as well as those with BP
in the 90th to 95th percentile.

The goal of pharmacologic therapy is to
reduce BP to lower than 95th percentile in
uncomplicated primary hypertension and
<90th percentile for children with TOD,
CKD and diabetes mellitus.

Pharmacoenomics

Hypertension pharmacotherapy should not
be judged by the direct cost of the drug
alone.

Public  education  should include
information on cost effectiveness and drug
compliance.
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1. DEFINITION AND CLASSIFICATION OF
HYPERTENSION

Hypertension is defined as persistent elevation of systolic BP of
140 mmHg or greater and/or diastolic BP of 90 mmHg or greater.

There is a positive relationship between systolic blood pressure
(SBP), diastolic blood pressure (DBP) and the risk of developing
cardiovascular, cerebrovascular and renal diseases. Therefore the
main aim of identifying and treating high BP is to reduce these risks.
Hence BP should be measured at every clinic encounter.

The classification of high BP, although arbitrary, is useful as clinicians
must make treatment decisions based on the measured BP and the
patients’ associated cardiovascular/cerebrovascular risks and co-
morbidities. Table 1 provides a classification of BP for adults (age 18
and older). The WHO-ISH guidelines in principle have adopted a
similar classification.” These criteria are for subjects who are not on
any antihypertensive medication and who are not acutely ill.

Table 1. Classification of blood pressure for adults age 18 and
older

Category Systolic Diastolic Prevalence in
(mmHg) (mmHg) Malaysia?

Optimal <120 and <80 32%
Prehpertension | 120-139 and/or  80-89 37%
Hypertension

Stage 1 140-159 and/or  90-99 20%
Stage 2 160-179 and/or 100-109 8%
Stage 3 >180 and/or >110 4%

The classification is based on the average of two or more readings
taken at two or more visits to the doctor. When SBP and DBP fall
into different categories, the higher category should be selected to
classify the individual’s BP.

Doctors should explain to patients the significance of their BP
readings. The need for follow-up and treatment if necessary should
be emphasized. Table 6 on page 9 provides follow-up
recommendations based on the initial set of BP measurements.



1.1 Isolated office (“white-coat”) hypertension

Isolated office (“white-coat”) hypertension is a condition noted in
patients whose BP is consistently elevated in the physician’s clinic
but normal at other times. In these subjects the clinic BP is
persistently above 140/90 mmHg but the home or ambulatory
systolic/diastolic BP measurements are 125/80 mmHg or lower.*

Isolated office hypertension accounts for 10 — 15% of hypertensive
patients.® Clinicians should aim to identify this whenever clinical
suspicion is raised, by use of home or ambulatory measurements.®
There is also a potential impact of this phenomenon on the cost-
benefit ratio of anti-hypertensive treatment.

It is still debatable whether isolated office hypertension is an
innocent phenomenon or whether it carries an increased
cardiovascular risk. The decision to initiate treatment should be
based on the individual patient’s overall risk factors and the
presence of target organ damage (TOD). If a decision is made not to
treat then close follow-up is warranted.

1.2 Isolated systolic hypertension

Isolated systolic hypertension is defined as SBP of >140 mmHg and
DBP <90 mmHg. It should be staged appropriately. Treatment of this
condition is effective in reducing cardiovascular risk.°®

2. MEASUREMENT OF BLOOD PRESSURE

Blood pressure should be measured correctly. It can be measured
directly or indirectly. There are four common devices used for the
indirect measurement of BP namely:

e mercury column sphygmomanometer

e aneroid sphygmomanometer

® electronic devices

e automated ambulatory BP devices

There are many calibrated electronic or ambulatory BP devices
available in the market. Only professionally validated electronic
models should be used.

Various countries have their own validating bodies, e.g. British
Hypertension Society, American Association for the Advancement of
Medical Instrumentation (AAMI) and German Hypertension Society.
The mercury sphygmomanometer remains the gold standard for
measurement.”***'" However, it is gradually being replaced by the
electronic blood pressure measurement device due to environmental
and health concerns.

2.1 The mercury column sphygmomanometer

The following points should be noted when using this:

i) The key to the reservoir should be turned open

i)  The mercury meniscus should be at zero

iiiy The calibrated glass tube must be clean — a dirty tube can cause
inaccurate readings.

iv) The cuff size should be appropriate
Both the length and width of the inflatable bladder are important.
The bladder length should encircle at least 80% of the
circumference whilst the width should be at least 40% of the
circumference of the arm. Standard bladder size is 13 cm x 24
cm.® Too small a cuff will give a falsely higher reading and vice
versa.
v) Inflation-deflation bulb
It is important to ensure that inflation-deflation device functions
properly. The following may indicate malfunction of the device:
e Failure to achieve a pressure of 40 mmHg above the estimated
SBP or 200 mmHg after 3-5 seconds of rapid inflation.
e The inability of the equipment to deflate smoothly at a rate of
1 mmHg per second or at each pulse beat.®
vi) Auscultatory measurement of systolic and diastolic pressures
The following technique is recommended for the measurement of
BP using a sphygmomanometer:
e Patients should be adequately rested and seated with their
arms supported.
The cuff and the mercury reservoir should be at the level of the
heart.
They should not have smoked or ingested caffeine within 30
minutes of measurement.
The SBP should be estimated initially by palpation. While
palpating the brachial/ radial artery, the cuff is inflated until the
pulse disappears. The cuff should then be inflated to a further
20 mmHg. The cuff is then slowly deflated and the pressure at
which the pulse is palpable is the estimated SBP.
The bladder is again inflated to 20 mmHg above the previously
estimated SBP and the pressure reduced at 1-2 mmHg per
second whilst auscultating with the bell of the stethoscope.9
The bell should not be placed under the cuff. The point at
which repetitive, clear tapping sounds first appears (Korotkoff
Phase |) gives the SBP.
Phase | sounds sometimes disappear as pressure is reduced
and reappears again at a lower reading (the auscultatory gap),
resulting in underestimation of the SBP.
The complete disappearance of sound (Korotkoff Phase V)
should be taken as the diastolic reading.

In some groups, e.g. anaemic or elderly patients, the sounds may
continue until the zero point. In such instances the muffling of the
repetitive sounds (Korotkoff Phase IV) is taken as the diastolic
pressure. The point of muffling is usually higher than the true arterial
diastolic pressure. If Korotkoff Phase IV is used, this should be
clearly recorded.

BP should be measured in both arms and the higher reading is taken
as the systemic BP.t'"

If the difference in BP between the two arms is >20/10 mmHg, there
may be an arterial anomaly which requires further evaluation.
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The BP should be taken both lying and at least one minute after
standing to detect any postural drop, especially in the elderly and in
diabetics.*" On rising, the BP will transiently rise and then fall. A
systolic drop of >20 mmHg is considered a significant postural
drop.(LeveI 1y

Blood pressure measurement can also be done from the thigh:-

e The patient must be supine.

e The correct size cuff must be chosen.

e The marker must be placed behind the knee, approximately 2
finger widths above the popliteal fossa.

e The popliteal artery must be palpated.

* The subsequent steps are similar to measuring blood pressure
from the arm.

2.2 Ambulatory blood pressure monitoring (ABPM)

All of the data upon which we base our estimates of risk as well as
benefits of treatment have been accumulated from casual BP
readings taken in the office or clinic setting and therefore ABPM is
not necessary for the diagnosis and management of most patients
with hypertension.® e 10

The data provided by ABPM does not influence therapeutic
decisions in the vast majority of patients and as a result has not been
recommended by the JNC-7"", WHO-ISH' and NICE guidelines™ as a
routine procedure in the initial evaluation of the hypertensive patient. ="

Furthermore the expense of this procedure is not justifiable at the

present time.

ABPM is useful in selected research and clinical situations. These

include:

e “white coat hypertension”

¢ borderline hypertension/labile hypertension

e resistant hypertension (BP >140/90 mmHg on a regimen of three
or more anti-hypertensive drugs), one of which must be a diuretic

e evaluation of suspected hypotensive symptoms

e establishing the duration of action of new drugs in clinical trials

There is increasing evidence that damage to target organs, e.g.
heart, kidney, brain and large arteries correlates better with out-of-
office measurements including those of ABPM, and home BP
measurements than with office measurements.™

2.3 Electronic BP sets

This is now increasingly being used. In the US, mercury
sphygmomanometers are already withdrawn. It is important to
realize that not all of the machines are accurate. The best are those
validated by a reputable body, e.g. national hypertension societies
such as British Hypertension Society or American Association for the
Advancement of Medical Instrumentation (AAMI). A list of validated
machines is listed in Appendix 1.

These machines should be serviced and calibrated every six months
to maintain accuracy or at least compared with the readings taken
by a mercury sphygmomanometer.

These electronic machines are generally less accurate in patients
with atrial fibrillation. They should not be used in pregnancy as the
BP reading may be underestimated.

Auscultatory electronic BP sets similar to the mercury sets but with
a digital instead of mercury column will be available in the future.

2.4 Home blood pressure measurement
Home BP measurement may be useful in the diagnosis and
monitoring of selected patients.

There is less extensive data on clinical correlation of home BP
measurement compared to ABPM. Information obtained from this
approach should only be regarded as supplementary to conventional
measurements and not as a substitute. The decision to treat should
finally be based upon the total risk stratification of the patient.

The recordings should be done at about the same time once in the
morning and evening. Home BP is generally lower than clinic BP by
approximately 10-20 mmHg systolic and 5-10 mmHg diastolic. The
use of home devices that measure BP in the fingers or the wrists is
not recommended.

Home BP measurement can be useful in monitoring control of BP. It
empowers the patient with the control of his condition and may
improve compliance. "

3. DIAGNOSIS AND ASSESSMENT

Evaluation of patients with documented hypertension has three

objectives:

(1) To exclude secondary causes of hypertension (Table 2).

(2) To ascertain the presence or absence of target organ damage.

(3) To assess lifestyle and identify other cardiovascular risk factors
(Table 3) or concomitant disorders that affect risk factors,
prognosis and guide treatment.

Such information is obtained from adequate history, physical
examination, laboratory investigations and other diagnostic
procedures.



Table 2. Secondary causes of hypertension

Sleep apnoea

Drug-induced or drug-related
Chronic kidney disease
Primary aldosteronism
Renovascular disease

Chronic steroid therapy and Cushing syndrome
Phaeochromocytoma
Acromegaly

Thyroid or parathyroid disease
Coarctation of the aorta
Takayasu Arteritis

Table 3. Cardiovascular risk factors

Major risk factors
Hypertension
Cigarette smoking
Central obesity (waist circumference >90 cm for men,
>80 cm for women)
Physical inactivity
Dyslipidaemia
Diabetes mellitus
Microalbuminuria
Estimated GFR* <60 mL/min
Age (>55 years for men, >65 years for women)
Family history of premature cardiovascular disease
(men <55 years or women <65 years)

Target Organ Damage
Heart
e Left ventricular hypertrophy
e Angina or prior myocardial infarction
® Prior coronary revascularisation
e Heart failure
Brain
e Stroke or transient ischemic attack
Chronic kidney disease
Peripheral arterial disease
Retinopathy

*GFR, glomerular filtration rate.
Cockroft-Gault formula: See Appendix 2

A complete history should include:

e duration and level of elevated BP if known

e symptoms of secondary causes of hypertension

e symptoms of target organ damage, e.g. coronary heart disease
(CHD) and cerebrovascular disease

e symptoms of concomitant disease that will affect prognosis or
treatment, e.g. diabetes mellitus, renal disease and gout

e family history of hypertension, CHD, stroke, diabetes, renal
disease or dyslipidaemia

e dietary history including salt, fat, caffeine and alcohol intake

e drug history of either prescribed or over-the-counter medication
(NSAIDS, nasal decongestants) and herbal treatment

¢ lifestyle and environmental factors that will affect treatment and
outcome, e.g. smoking, physical activity, work stress and
excessive weight gain since childhood

The physical examination should include the following:
general examination including height, weight and waist
circumference

e two or more BP measurements separated by two minutes with
the patient either supine or seated; and after standing for at least
one minute

* measure BP on both arms

e fundoscopy

e examination for carotid bruit, abdominal bruit, presence of
peripheral pulses and radio-femoral delay

e cardiac examination

e chest examination for evidence of cardiac failure

e abdominal examination for renal masses, aortic aneurysm and
abdominal obesity

* neurological examination to look for evidence of stroke

e signs of endocrine disorders, e.g. Cushing syndrome, acromegaly
and thyroid disease

The initial investigations aim to exclude secondary causes of

hypertension, determine the presence of risk factors and assess the

extent of target organ damage (TOD). They should include the

following: teve'™

e Full blood count

e Urinalysis

e Measurement of urine albumin excretion or albumin/creatinine
ratio

e Renal function tests (urea, creatinine, serum electrolytes and
uric acid)

* Fasting blood sugar

e Lipid profile (total cholesterol, HDL cholesterol, LDL cholesterol
and triglycerides)

e Electrocardiogram (ECG)

e Chest X-ray

If the examination or investigations suggest the presence of a
secondary cause, the patient should be referred for specialist
evaluation. If there is evidence of TOD (Table 4), further tests should
be considered.

A local study has revealed that as high as 53% patients with
essential hypertension did not have their cardiovascular risks
adequately assessed.™
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Table 4. Manifestations of target organ damage (TOD)/ target
organ complication (TOC)

Organ system

Manifestations

Cardiac
Cerebrovascular
Peripheral vasculature

Renal

Retinopathy

Left ventricular hypertrophy, coronary heart
disease, heart failure

Transient ischaemic attack, stroke
Absence of one or more major pulses in
extremities (except dorsalis pedis) with or
without intermittent claudication

GFR <60 ml/min / 1.73 m?, proteinuria (1+ or
greater), microalbuminuria (2 out of 3
positive tests over a period of 4-6 months)
Haemorrhages or exudates, with or without
papilloedema

Following initial clinical evaluation, investigation and risk
stratification, patients needs to be re-evaluated as recommended

below.

Table 6. Recommendations for follow-up based on initial blood
pressure measurements for adults.

Initial BP (mmHg)

Systolic | Diastolic

Follow-up recommended to confirm
diagnosis and/or review response
to treatment

Table 5 stratifies the risk of a patient with hypertension developing a
major cardiovascular event, which includes cardiovascular death,
stroke or myocardial infarction. This classification is a useful guide
for therapeutic decisions.

Table 5. Risk stratification

Co-existing ;
ondition No RF TOD or R'I';OE or Prewg:;s Mi
No TOD RF (1-2), Cli(r_uiac)a(l)r Previous Stroke
BP Levels No TOG No TOC atherosclerosis D'ag;tes
(mmHg) '
SBP 120 - 139 . . .
and/or Low Medium High Very High
DBP 80 - 89
SBP 140 - 159
and/or Low Medium High Very High
DBP 90 - 99
SBP 160 - 179
and/or Medium High Very High Very High
DBP 100 - 109
SBP 180 - 209
and/or High High Very High Very High
DBP 110-119
SBP >210
and/or Very High | Very High Very High Very High
DBP >120 ry Hig ry Hig ry Hig ry Hig
Risk Level Risk of major CV Event in M
10 years anagement
Low <10% Lifestyle changes
Medium 10 -20% Drug treatment and lifestyle changes
High 20 - 30% Drug treatment and lifestyle changes
Very high >30% Drug treatment and lifestyle changes

TOD = Target organ damage (LVH, retinopathy, proteinuria)

TOC = Target organ complication (heart failure, renal failure)

RF = additional risk factors (smoking, TC >6.5 mmol/L, family history of premature vascular disease)
Clinical atherosclerosis (CHD, carotid stenosis, peripheral vascular disease, transient ischaemic
attack, stroke)

<130 and <85
130-139 and 85-89
140-159 and/or 90-99
160-179 and/or 100-109
180-209 and/or 110-119

Recheck in one year

Recheck within 3-6 months

Confirm within two months

Evaluate within one month and treat if confirmed
Evaluate within one week and treat if confirmed

>210 and/or 2120 |Initiate drug treatment immediately

Modified from JNC-7 reportﬂ (Level Il




4. PREHYPERTENSION

It replaces former categories “high-normal” (130-139/85-89 mmHg)
and “above optimal” (120-129/80-84 mmHg). The term “borderline
hypertension” is discouraged from use as it is imprecise and
inconsistently defined.

Definition of prehypertension

Prehypertension is defined as systolic BP (SBP) 120 to 139 or
diastolic BP (DBP) 80 to 89 mmHg, based on 2 or more properly
measured seated BP readings on each of 2 or more office visits."

41 Epidemiology of prehypertension

Based on the Third National Health and Nutrition Examination Survey
(NHANES-III; 1999-2000) the prevalence of prehypertension in the
US population is 31% with no apparent difference by race or
ethnicity."

In Malaysia, data from the National Health and Morbidity Survey
(NHMS) 1996 indicates that 37% of our populations has
prehypertension.? tev2

Patients with prehypertension are at increased risk for progression to
hypertension. In the Framingham study, the high-normal BP group
conversion rate was 37% in 4 years." This conversion rate was even
higher in the Trial of Preventing Hypertension (TROPHY) study in
which over a period of 4 years, stage 1 hypertension developed in
nearly two thirds of patients with untreated prehypertension ( the
control group).'” The level of BP and age of the subject are major
determinants of this risk, with a higher rate of conversion associated
with older individuals and those with higher BP levels. Obesity and
weight gain also contribute to the progression of prehypertension to
hypertension.

Prehypertension tends to cluster with other CVD risk factors such as
dyslipidaemia, glucose abnormalities and obesity.'** However, the
weight of evidence suggests that the raised level of BP itself is an
independent CVD risk factor.**'

Rationale for the shift/redefinition of this category of BP

1. To emphasize the excess cardiovascular risk associated with BP
in this range
- For individuals aged 40-70 years, the risk of CVD rises
progressively beginning at 115/75 mmHg *
- It has been estimated that almost a third of BP-related deaths
from coronary heart disease occur in individuals with SBP
between 110 and 139 mmHg*

2. To focus increased clinical and public health attention on
prevention of hypertension

4.2 Management of prehypertension
e All patients should be managed with non-pharmacologic
interventions/therapeutic lifestyle modifications to lower BP.
(see Chapter 5)

e There should be vyearly follow-up in patients with
prehypertension to detect and treat hypertension as early as
possible. “'

Decisions regarding pharmacological treatment should be
based on the individual patient’s global CVD risk. In diabetes
mellitus or chronic kidney disease, medical treatment is
required if BP is above 130/80 mmHg.?>* =) Similarly, in other
high risk subjects such as those with previous CVA or CAD, the
threshold for commencing hypertension treatment should be
lower in patients with prehypertension.?s=" tevel)

There is presently inadequate evidence for pharmacological
intervention in prehypertensive patients at moderate or low total CV
risk. The TROPHY study" assessed the effects of the angiotensin
receptor blocker candesartan versus placebo on prevention of the
onset of hypertension in subjects with BP in the previous “high-
normal” range. While 2 years of active therapy reduced the incidence
of hypertension, after withdrawal of candesartan the BP differences
between groups narrowed, resulting in an overall minimal benefit.

5. NON-PHARMACOLOGICAL MANAGEMENT
Non-pharmacological management  (therapeutic lifestyle
modification) plays an important role in the management of
hypertension.® It may be the only treatment necessary in Stage 1
hypertension. Unfortunately data from cross-sectional studies
showed that non-pharmacological treatment for patient with
hypertension is still inadequate. A high degree of motivation is also
needed to sustain the benefits of non-pharmacological treatment. In
the Treatment of Mild Hypertension Study (TOMHS), non-
pharmacological intervention led to a fall of BP in the order of 9/9
mmHg and a reduction in the requirement for additional drugs in
patients already on monotherapy.® It is also important to remember
that lifestyle modification requires a concerted effort and
reinforcement on behalf of the practitioner. Untreated patients with
pre- and mild hypertension responded better to behavioural
intervention on lifestyle modification than just passive advice on
lifestyle modification.®*

5.1 Weight reduction

Weight reduction is most beneficial in patients who are more than
10% overweight. As far as possible aim for an ideal Body Mass Index
[Weight (kg)/Height? (m)] — for Asians, the normal range has been
proposed to be 18.5 to 23.5 kg/m2.* =<' A practical target for
overweight patients is a minimum reduction of 5% in body weight.
However a weight loss as little as 4.5 kg significantly reduces BP.**"
teel ) Qverweight patients on monotherapy receiving lifestyle
intervention have significantly lower BP than those without such
intervention.®®



5.2 Sodium intake

The effect of sodium restriction in hypertensives can be variable.
Elderly subjects are more sensitive to sodium intake. On average, a
reduction of 4 mmHg systolic and 2 mmHg diastolic is achievable
with sodium restriction. An intake of <100 mmol of sodium or 6g of
sodium chloride a day is recommended (equivalent to <11/4
teaspoonfuls of salt or 3 teaspoonfuls of monosodium glutamate).®

37,39 (Level I), 40

5.3 Avoidance of alcohol intake

Alcohol has an acute effect in elevating BP. The standard advice is
to restrict intake to no more than 21 units for men and 14 units for
women per week (1 unit equivalent to /2 a pint of beer or 100ml of
wine or 20ml of proof whisky).t**" Hypertensives who are heavy
drinkers are more likely to have hypertension resistant to drug
treatment. The only way to reduce these patients’ BP effectively is by
reducing or stopping their alcohol intake.*' ¢4

5.4 Regular physical exercise

Aerobic type exercise is more effective than exercise which involves
resistance training, (e.g. weightlifting). The effect of at least six
months of exercise on BP reduction amongst patients with
hypertension is however very modest. General advice on
cardiovascular health would be for “milder” exercise, such as brisk
walking for 30 — 60 minutes at least 3 times a week.*¢ o)

5.5 Healthy eating

A diet rich in fruits, vegetables and dairy products with reduced
saturated and total fat can substantially lower BP (11/6 mmHg in
hypertensive patients and 4/2 mmHg in patients with high normal
BP).* ') This type of diet also has a beneficial effect on overall
cardiovascular health.

5.6 Cessation of smoking

This is important in the overall management of the patients with
hypertension in reducing cardiovascular risk.*"'" Smoking can also
acutely increase BP. The effect of chronic smoking per se on BP is
not clear.

5.7 Others

These include stress management, micronutrient alterations and
dietary supplementation with fish oil, potassium, calcium,
magnesium and fibre. However, they have limited or unproven
effi Cacy'(Level 1y

6. PHARMACOLOGICAL MANAGEMENT

6.1 General guidelines
There are many drugs available for the treatment of hypertension.

The ideal drug must be efficacious, free from side-effects, able to
prevent all the complications of hypertension, easy to use and
affordable. It may not matter which class of drug is used, it is the
reduction of BP which provides the main benefits in the general
hypertensive population.*® Appendix 3 lists the drugs currently
available in Malaysia.’

For patients with Stage 1 hypertension, an observational period of
three to six months is recommended unless target organ involvement
is already evident. During this period, appropriate advice should be
given on lifestyle modification. Follow-up at this juncture should be
about two monthly so that there will be between one to three visits
over the period. Efficacy of the above intervention should be
assessed. Figure 1 outlines the management of a patient with
hypertension. "

In patients with newly diagnosed uncomplicated hypertension and
no compelling indications, choice of first line monotherapy includes
ACEls, ARBs, CCBs and diuretics. Beta-blockers are no longer
recommended for first line monotherapy in this group of patients.*
teeh A recent meta-analysis has shown that it is not as effective in
lowering blood pressure and in the prevention of stroke compared to
the other antihypertensive agents.* Incidence of new-onset diabetes
is also higher compared to the other drugs.* However, beta-blockers
may be considered in younger people, particularly:

e those with an intolerance or contraindication to ACEls and
ARBs or

e women of child-bearing potential or

e patients with evidence of increased sympathetic drive

Ideally, individualisation should be based on scientific evidence of
reduction in endpoints (Table 7). Otherwise, theoretical benefits may
determine the choice of drugs. Contraindications to the use of these
drugs must also be considered. Whilst numerous controlled trials
have shown that a diuretic and/or a beta-blocker reduce
cardiovascular morbidity and mortality, recent trials have reported
similar benefits with ACEls and CCBs.>**

In patients with stage 1 hypertension, treatment should be started
with a single drug at low dose. Monotherapy can lower BP to
<140/90 mmHg in approximately 40 — 60% of patients with mild to
moderate hypertension. If after a sufficient period of treatment (up
to six weeks) with monotherapy BP is still not controlled, three
options are available

e the dose of the initial drug can be increased
e the drug can be substituted with another class of drug
e a second drug can be added (Table 9).

Increasing the dose of the initial antihypertensive agent or adding a
second agent is preferred if the patient shows response to the initial
drug but target BP is not achieved. The former, however, may give
rise to dose-related adverse effects. Properly selected
antihypertensive combinations may also mitigate the adverse effects
of each other. To improve compliance, a fixed-dose combination
drug may be considered. If the patient does not show response or
does not tolerate the initial drug, drug substitution is
recommended.t'"



In patients presenting with stage 2 hypertension or beyond,
combination therapy is recommended.*<"

FIGURE 1. Algorithm for the Management of Hypertension

BLOOD PRESSURE
(Repeated Readings)

SBP =120 - 159 mmHg SBP > 160 mmHg
AND/OR AND/OR
DBP = 80 - 99 mmHg DBP > 100 mmHg
A
Assess global 4
cardiovascular risk Medium/High/ Drug
(refer to Table 4 Very High Treatment
and Table 5)
I
Low

¢

3-6 monthly follow-up with advice on
non-pharmacological management

SBP <140 mmHg SBP 140-149 mmHg SBP >150 mmHg
AND/OR AND/OR AND/OR
DBP <90 mmHg DBP 90-94 mmHg DBP 295 mmHg
6-monthly 3-6 monthly Drug treatment

follow-up follow-up and
assessment
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Table 7. Choice of antihypertensive drugs in patients with
concomitant conditions

Concomitant Diuretics | B-blockers | ACEls | CCBs| Peripheral | ARBs

disease B-blockers
Diabetes mellitus
(without + +/- +++ + +/- ++
nephropathy)
Diabetes mellitus .
(with ++ +/- +++ | ++ +/- +++
nephropathy)
Gout +/- + + + + +
Dyslipidaemia +/- +/- + + + +
S_oronary heart + . FIFI + +
Heart failure +++ . +++ +© + +++
Asthma + 3 + + * +
Peripheral ) + +/- + + + +
vascular disease
Non-diabetic ++ + o+ +* + ++
renal impairment
Renal artery + + ++° + + ++°
stenosis
Elderly with
no co-morbid +++ + + +++ +/- +
conditions

The grading of recommendation from (+) to (+++) is based on increasing levels of evidence
and/or current widely accepted practice

+/- Use with care

Contraindicated

Only non-dihydropyridine CCB

Metoprolol, bisoprolol, carvedilol - dose needs to be gradually titrated

Current evidence available for amlodipine and felodipine only

Contraindicated in bilateral renal artery stenosis

pEwE *

Table 8. Effective antihypertensive combinations

Effective combination| Comments

B-blockers + diuretics | Benefits proven in the elderly, cost-effective.
However, may increase risk of new onset diabetes

B-blockers + CCBs Relatively cheap, appropriate for concurrent CHD

CCBs + ACEIs/ARBs | Appropriate for concurrent dyslipidaemias and
diabetes mellitus

ACEls + diuretics Appropriate for concurrent heart failure, diabetes
mellitus and stroke

ARBs + diuretics Appropriate for concurrent heart failure and
diabetes mellitus
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Efforts must be made to reach target BP. For patients <65 years old, the

target BP should be <140/85® mmHg and <130/80 mmHg for

diabetics.” For elderly patients >65 years old, refer to section 8.7. In

general once the BP is controlled, most patients will require life-long

treatment. If BP is still >140/90 mmHg with three drugs, including a

diuretic at near maximal doses, patients by definition have resistant

hypertension.®® A quick check on the possible causes of resistant

hypertension is required. These include:

® non-compliance

e secondary hypertension

* white coat hypertension

e excessive sodium intake, excessive liquorice intake and drug
interactions.

e complications of long standing hypertension such as
nephrosclerosis, loss of aortic distensibility and atherosclerotic renal
artery stenosis

6.2 Follow-up visits

Recommended duration of follow up is as shown in Table 6. Once
target BP is achieved, follow-up at three to six-month interval is
appropriate.

6.3 Step-down therapy

An effort to decrease the dosage and number of antihypertensive drugs
should be considered after hypertension has been controlled effectively
for at least 1 year. The reduction should be made in a deliberate, slow
and progressive manner. Step down therapy is more often successful in
patients who also are making lifestyle modifications. Patients whose
drugs have been discontinued should have scheduled follow-up visits
because BP usually rises again to hypertensive levels, sometimes
months or years after discontinuance, especially in the absence of
sustained improvements in lifestyle.

6.4 When to refer

Most patients can be effectively managed by their own family
practitioners, patients with the following conditions should be referred
to the appropriate specialist for further assessment:

Indications for referral to the appropriate specialist include:
e accelerated or malignant hypertension

e suspected secondary hypertension

® resistant hypertension

e recent onset of target organ damage

® pregnancy

e children <18 years old

Recommendations

e Target BP should be <140/85 mmHg for most®

e Target BP for patients with Diabetes Mellitus or
Chronic Kidney Disease should be <130/80 mmHg

e Treatment should be individualised

e For patients with stage 1 hypertension, start with a single drug at
the lowest dosage

e For patients with stage 2 and beyond, consider combination therapy
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7. MANAGEMENT OF SEVERE HYPERTENSION

Definition of severe hypertension:
Severe hypertension is defined as BP >180/110 mmHg.

These patients may present in the following manner:

¢ incidental finding in an asymptomatic patient

e non-specific symptoms like headache, dizziness, lethargy

e symptoms and signs of acute target organ damage. These
include acute heart failure, acute coronary syndromes, acute
renal failure, dissecting aneurysm, hypertensive encephalopathy
and stroke

Management of these patients depends on the clinical presentation
and laboratory investigations. The evaluation of these patients
should include a thorough history and physical examination,
particularly looking for signs of acute target organ damage and
causes of secondary hypertension. (Table 9)

Table 9. Common causes of severe hypertension*

Cause Example

Renal parenchymal disease | Chronic pyelonephritis
Primary glomerulonephritis
Tubulointerstitial nephritis

Systemic disorders with Systemic lupus erythematosus

renal involvement Systemic sclerosis
Vasculitides

Renovascular Atherosclerotic disease

Fibromuscular dysplasia
Polyarteritis nodosa

Endocrine Phaechromocytoma
Conn syndrome (primary
hyperaldosteronism)
Cushing syndrome

Drugs Cocaine
Amphetamines
Cyclosporin
Clonidine withdrawal
Phencyclidine

Coarctation of Aorta -

Pre-eclampsia/eclampsia -

* The most common cause of severe hypertension is still long-
standing poorly controlled essential hypertension.*”

Patients are then categorised as having:
a) asymptomatic severe hypertension,
b) hypertensive urgencies, or
c) hypertensive emergencies
(b) and (c) are also referred to as hypertensive crises.*
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71 Specific management

The aim of drug therapy in patients with severe hypertension is to
reduce BP in a controlled, predictable and safe manner in order to
avoid acute coronary, cerebral or renal ischaemia; or if ischaemia is
already present, to avoid aggravating the situation.

7141 Asymptomatic severe hypertension

Admission may be necessary in the newly diagnosed, or where
compliance may be a problem. Patients already on treatment need
to have their drug regime reviewed.* ¢

71.2 Hypertensive urgencies

These include patients with grade Ill or IV retinal changes (also
known as accelerated and malignant hypertension respectively), but
no overt organ failure. These patients may need admission. BP
measurement should be repeated after 30 minutes of bed rest. Initial
treatment should aim for about 25% reduction in BP over 24 hours
but not lower than 160/90 mmHg.®>¢' t=¢' Qral drugs proven to be
effective are outlined in Table 10. Combination therapy is often
necessary.

Table 10. Oral treatment for hypertensive urgencies

Drug Dose Onset of | Duration (hr) | Frequency
action (hr) (prn)
Captopril 25 mg 0.5 6 1-2 hrs
Nifedipine | 10 - 20 mg 0.5 3-5 1-2 hrs
Labetalol |200 - 400 mg 2.0 6 4 hrs
71.3 Hypertensive emergencies

These include patients with complications of severe hypertension
such as acute heart failure, dissecting aneurysm, acute coronary
syndromes, hypertensive  encephalopathy, subarachnoid
haemorrhage and acute renal failure. These may occur in patients
with BP <180/110 mmHg, particularly if the BP has risen rapidly.

All these patients should be admitted. The BP needs to be reduced
rapidly. It is suggested that the BP be reduced by 25% depending on
clinical scenario over 3 to 12 hours but not lower than 160/90
mm Hg.62—64 (Level Ill)

This is best achieved with parenteral drugs. (Table 11)

Table 11. Treatment options for hypertensive emergencies®”
(References are from Malaysia Index of Medical Specialties
(MIMS), 108th edition, 2007)

Drugs Dose Onset of | Duration | Remarks
action
Sodium 0.25 - 10 pg/kg/min seconds 1-5 | Caution in renal
nitroprusside min failure
Labetalol* IV bolus <5min |3 -6 hrs |Caution in heart
50 mg (over at least failure
1 minute) repeating if
necessary at 5 minute
intervals to a max of
200 mg then
2 mg/min IVI
Nitrates 5 -100 pg /min 2-5min |3 -5 min |Preferred in
acute coronary
syndromes and
acute pulmonary|
oedema
Hydralazine™ |IV 5-10 mg maybe 10 — 20 min|3 - 8 hrs | Caution in acute
repeated after 20 - 3020 — 30 min coronary
minutes syndromes,
IVl 200-300 mcg/min cerebrovascular
initially. Maintenance accidents and
50-150 mcg /min dissecting
aneurysm
Nicardipine |IV bolus 10-30 mcg/kg| 5 — 10 min |1 — 4 hrs | Caution in acute
over 1 minute IVI heart failure and
2-10 mcg/kg/min coronary
schaemia
Esmolol IV bolus1 — 2 min 3 -10 minUsed in peri-
250-500 mcg/kg over operative
1 min situations
IVl 50-200 mcg/kg/min| and tachy-
for 4 min. May repeat arrhythmias
sequence

# In pregnancy, 200mg labetalol in 50 ml normal saline and start infusion at 4 mi/hour.
* In pregnancy, the initial dose is 25 g/min IV infusion (25 mg in 500 ml normal saline at 30 mi/hour).

7.2 Dangers of rapid reduction in blood pressure

Rapid reduction of BP (within minutes to hours) in asymptomatic
severe hypertension or hypertensive urgencies is best avoided as
it may precipitate ischaemic events.®

Oral or sublingual drugs with rapid onset of action can result in an
uncontrolled BP reduction. Several serious side effects have been
reported with the administration of sublingual fast-acting nifedipine
and therefore this is no longer recommended.® ¢ 267

Following stabilization of patient's BP, subsequent management is
tailored towards achieving optimal control.

For management of patients with severe hypertension and stroke,
refer to section on Hypertension and Stroke.
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8. HYPERTENSION IN SPECIAL GROUPS

8.1 Hypertension and diabetes mellitus

Hypertension is a common problem in patients with diabetes
mellitus. Its presence increases the risk of morbidity and mortality.
In type 1 diabetes, the incidence of hypertension increases from 5%
at 10 years to 33% at 20 years and 70% at 40 years, and appears to
be closely related to diabetic renal disease. In type 2 diabetes,
hypertension is even more prevalent. The Hypertension in Diabetes
Study Group reported a 39% prevalence of hypertension among
newly diagnosed patients, and in approximately half of them the
elevated BP predated the onset of microalbuminuria and was
strongly associated with obesity.®** In type 2 diabetes, hypertension
is frequently present as a component of the metabolic syndrome.
(Section 8.2)

Hypertension should be detected and treated early in the course of
diabetes mellitus to prevent cardiovascular disease and to delay the
progression of renal disease and diabetic retinopathy. Diabetic
patients should also be screened for proteinuria or microalbuminuria.
The presence of microalbuminuria strongly predicts overt
nephropathy and cardiovascular disease.

8.1.1 Threshold for treatment

Pharmacological treatment should be initiated in patients with
diabetes when the BP is persistently >130 mmHg systolic and/or >80
mmHg diastolic."?570 el

The presence of microalbuminuria or overt proteinuria should be
treated even if the BP is not elevated. An ACEI or ARB is preferred.”"
el ) In g proportion of patients, microalbuminuria may be
normalised by higher doses of ACEIs™® and ARBs.”7 teve )
Normalisation of microalbuminuria is associated with a reduction in
the rate of decline in glomerular filtration rate.™

8.1.2 Target blood pressure

Tight BP control should take precedence over the class of
antihypertensive drug used.”® ) This often will require combination
therapy. There are suggestions that a lower target BP may be
necessary to maximally protect against the development and
progression of cardiovascular and diabetic renal disease. In general,
the SBP should be targeted to <130 mmHg and diastolic pressure
<80 mmHg.?' =" The BP should be lowered even further to <125/75
mmHg in the presence of proteinuria of >1 g/24 hours. 125265770 teveld

8.1.3 Management

The approach to the treatment of hypertension in diabetes should be
very much along the guidelines for treatment of hypertension in
general. Nonetheless, a few important issues concerning non-
pharmacological management and drug treatment need to be
highlighted.
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Non-pharmacological management

This cannot be over emphasised. Dietary counselling should target
at optimal body weight and take into consideration glycaemic control
and the management of concomitant dyslipidaemia.

Moderate dietary sodium restriction is advisable. It enhances the
effects of BP lowering drugs especially ACEls and the ARBs. Further
sodium restriction, with or without a diuretic, may be necessary in
the presence of nephropathy or when the BP is difficult to control.®

Pharmacological management

The use of certain classes of antihypertensive drugs may be
disadvantageous to the diabetic patient by virtue of their modes of
action or adverse effects. (Table 7) Diabetic control may be
compromised and various diabetic complications aggravated.®

e decreased insulin responsiveness with higher doses of diuretics

* masking of early symptoms of hypoglycaemia with beta-blockers
and slowing of recovery from hypoglycaemia with non-selective
beta-blockers

e aggravation of symptoms of peripheral vascular disease with
beta-blockers

e dyslipidaemia with most beta-blockers and diuretics

e worsening of orthostatic hypotension with peripheral alpha-
blockers or centrally acting drugs.

ACEls are drugs of choice based on extensive data attesting to their
cardiovascular and renal protective effects in diabetic patients.s>% e
" In addition they do not have adverse effects on lipid and
carbohydrate metabolism. If an ACElI is not tolerated, an ARB should
be considered.® ¢

ARBs have been reported to be superior to conventional non-ACEI
antihypertensive drugs in terms of slowing the progress of
nephropathy at the microalbuminuric stage as well as the overt
nephropathy stage in type 2 diabetic patients. They have been
shown to be of similar efficacy as ACEls but better tolerated.® ="
There have been no reports of adverse effects on carbohydrate and
lipid metabolism.”""

Diuretics can be used as initial therapy or added on when
monotherapy is inadequate. The lowest possible dose should be
used to minimise adverse metabolic effects. However, adverse
metabolic effects with higher doses of diuretics have also been
reportedly reduced when used in combination with an ACEI or an
ARB.*
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CCBs do not have significant adverse metabolic effects or
compromise diabetic control. Some studies suggest that non-
dihydropyridine CCBs may be superior to dihydropyridine CCBs in
reducing proteinuria in diabetic nephropathy.®

Beta-blockers may be used when ACEls, ARBs or CCBs cannot be
used or when there are concomitant compelling indications.
However, they should be used with caution, especially in patients
with type 1 diabetes.®

Peripheral alpha blockers do not have adverse effects on
carbohydrate or lipid metabolism. Orthostatic hypotension due to
autonomic neuropathy may be aggravated with their use.

Recommendations

e ACEIls are the agents of choice for patients with diabetes
without proteinuria

e ACEIls or ARBs are the agents of choice for patients with
diabetes and proteinuria

e Beta-blockers, diuretics or CCBs may be considered if either
of the above cannot be used.

8.2 Hypertension and the metabolic syndrome

The metabolic syndrome began life as “Syndrome X” in 1988 when
Reaven gave the Banting Lecture at the annual meeting of the
American Diabetes Association. Following this it was given a variety
of labels - the Insulin Resistance Syndrome, Plurimetabolic
Syndrome, Dysmetabolic Syndrome and Cardiometabolic Syndrome
before settling on its current designation.

In essence, it is a cluster of risk factors predisposing to
cardiovascular disease and diabetes. The problem was coming to a
consensus on the diagnostic criteria. Various organisations have
come out with their proposals, among them the WHO", the European
Group on Insulin Resistance, and the American Association of
Clinical Endocrinologists. The most widely applied (and practical)
criteria are the National Cholesterol Education Programme Adult
Treatment Panel (NCEP ATP) Il ¥ and International Diabetic
Federation (IDF) # criteria. The IDF criteria are also known as the IDF
Consensus. The NCEP criteria have been modified for Asians by
changing the waist circumference to the Asian standard.

Hypertension is one of the criteria for the diagnosis of the metabolic
syndrome. In the original WHO?! criteria the cut-off point was 140/90
mm Hg but in the current guidelines this has been lowered to 130/85
mmHg. The others include the waist circumference, blood sugar,
HDL-cholesterol and triglyceride levels. (Table 12)

Controversy recently arose as to the usefulness of the metabolic
syndrome as a predictor of cardiovascular disease and diabetes, and
this debate is still ongoing.®*
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Notwithstanding this, all parties agree that the various components of
the metabolic syndrome should be treated separately.®*' Hypertension
associated with the metabolic syndrome should therefore be treated
according to standard clinical practice guidelines.

Beta-blockers and thiazide diuretics have the potential to increase
the incidence of new onset diabetes®* and this should be taken into
consideration when choosing drugs for patients diagnosed with the
metabolic syndrome.

Table 12. NCEP ATP lIl and IDF criteria for the metabolic syndrome #"%

Components Waist BP FBS TG HDL
of metabolic (cm) (mmHg) |(mmol/L)| (mmol/L)|(mmol/L)
syndrome

NCEP 2004 >90 (M) >130/85| >5.6 >1.7 [<1.0(M)
3outof5 >80 (F) <1.3(F)
criteria

IDF 2005 ICOMPULSORY|

Waist criterion

+2outof4 >90 (M) >130/85| =>5.6 >1.7 [<1.0 (M)
criteria >80 (F) <1.3 (F)
8.3 Hypertension and non-diabetic renal disease

Hypertension may be a cause or consequence of renal failure.®*
Renal disease is the most important cause of secondary hypertension.

Hypertension in renal disease is often associated with an elevated
serum creatinine, proteinuria and/or haematuria. Approximately 50-
75% of individuals with GFR<60 ml/min/1.72m? (CKD stages 3-5) have
hypertension.® Hypertension accelerates the progression of renal
disease and may lead to end stage renal disease (ESRD). Tight control
of BP is therefore important. The target BP should be < 130/80 mmHg
for those with proteinuria of < 19/24 hours and < 125/75 mmHg for
those with proteinuria of > 1g9/24 hours.?**" t=<')  Al| antihypertensive
drug classes can be used to achieve this goal.

In the management of hypertension in renal disease, control of BP and
proteinuria are the most important factors in terms of retarding the
progression of renal disease. Antihypertensive agents that reduce
proteinuria thus have an advantage. Meta-analyses of comparative
trials concluded that ACEI conferred an anti-proteinuric effect greater
than other anti-hypertensive drugs.® Overall 30% reduction in
incidence of ESRD with ACEI can be expected.” The anti-proteinuric
effect and reduction in ESRD was beyond that attributable to the BP
lowering effect.®®** This anti-proteinuric effect of ACEI was most
prominent in patients on a low sodium diet or those treated with
diuretics.  Patients with proteinuria >3g/24 hours benefited the
most.'®"®" The advantage of ACEI is most readily apparent in patients
with rapid progression of renal disease associated with proteinuria.
ARBs are similar to ACEI in lowering BP and reducing proteinuria.’'%
The combination of ACEls and ARBs has also been proven to reduce
the rate of doubling of serum creatinine and ESRD more than
monotherapy with either agent in nondiabetic proteinuric renal
disease.” t=¢'V Consultation with a specialist is advised prior to
initiation of this combination.



Renal insufficiency should not be a contraindication to starting ACEI
or ARB therapy, nor should it be a reason for discontinuing therapy.
Serum creatinine level should be checked within the first two weeks
of initiation of therapy. If there is a persistent rise of serum creatinine
of 230% from baseline within two months, ACEls should be stopped.
Similar caution should be exercised with the use of ARBs. "

In patients with renal disease and hypertension with an elevated serum
creatinine of >200 mcmol/L, thiazide diuretics may not be effective
antihypertensive agents and therefore loop diuretics are preferred.“
" Concurrent diuretic therapy will often be necessary in patients with
renal insufficiency since salt and water retention is an important
determinant of hypertension in this setting.

CCBs may be used in renal disease. In those with proteinuria, the
non-dihydropyridine group of CCBs namely diltiazem or verapamil
are preferred, as they have an additional antiproteinuric effect.® t=!
"% The combination of an ACEI and a non-dihydropyridine CCB is
more anti-proteinuric than either drug alone.”™'® More recently,
aldosterone antagonists have been shown to have additive
antiproteinuric effects when administered with ACEI and/or ARB in
patients with CKD."” However, larger randomised prospective trials
are needed to confirm the efficacy and safety of aldosterone
antagonists on proteinuria and CKD progression.

Recommendations

e Target BP should be <130/80 mmHg for those with proteinuria

of <1g/24 hours and <125/75 mmHg for those with proteinuria

of >1g/24 hours

ACEls are recommended as initial anti-hypertensive therapy

ARBs should be used in patients intolerant to ACEls

Dietary salt and protein restriction is important

Concurrent diuretic therapy is useful in patients with fluid

overload

e Non-dihydropyridine CCBs can be added on if the BP goal is
still not achieved

8.4 Renovascular hypertension

It is important to diagnose renovascular hypertension as it is
potentially reversible. The aetiology of renovascular hypertension
includes the following:

e atherosclerotic renovascular disease

e fibromuscular dysplasia

e Takayasu arteritis

e transplant renal artery stenosis

Atherosclerotic renal artery stenosis (ARAS) is an important cause as
it can lead to ESRD. It is also associated with coronary heart disease,
cerebrovascular disease and peripheral vascular disease. In patients
with ARAS older than 60 years, the five-year-survival is 45% in
patients with bilateral ARAS and 18% in those requiring dialysis
therapy_wa-me

24

The coexistence of a stenotic renal vessel and hypertension does not
equate to renovascular hypertension. Renovascular hypertension is
present if a cure or improvement of hypertension can be
demonstrated following revascularisation.

Some clinical features associated with renovascular hypertension

include:

e onset of hypertension before 30 years, especially without family
history

e recent onset of hypertension after 55 years

e resistant hypertension

e abdominal bruit; particularly if associated with a unilateral small
kidney

e flash pulmonary oedema

e hypokalemia in absence of diuretic

e renal failure of uncertain cause in the presence of normal urine
sediment

¢ renal failure induced by ACEls or ARBs

e coexisting diffuse atherosclerotic vascular disease

Renal angiography including measurement of the pressure gradient
remains the gold standard in the diagnosis of renovascular
hypertension. Non-invasive investigations'® include spiral CT
angiography (CTA),"" colour coded duplex sonography (CDS),
captopril enhanced radionuclide renal scan (CR) and magnetic
resonance angiography (MRA)."®

Revascularisation has been shown to alleviate renovascular
hypertension as well as to salvage renal function."*" It should be
considered under the following circumstances."* "

flash pulmonary oedema

rapidly deteriorating renal function especially if leading to dialysis
stenosis >70%

refractory hypertension

transplant renal artery stenosis

fibromuscular dysplasia associated with hypertension

Takayasu arteritis

The management of renal artery stenosis include conservative
treatment, angioplasty with or without stenting and surgery.
Conservative treatment can be considered for patients with stenosis
less than 70%. These lesions should be monitored for progression
using colour duplex sonography. Medical treatment of patients with
ARAS will include statins, low dose aspirin and cessation of
smoking. Angiotensin converting enzyme inhibitors and ARB can be
used in patients with suspected ARAS if renal function is carefully
monitored. A persistent rise in creatinine of >30% warrants cessation
of drug therapy. This is best done under specialist's supervision.
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Ostial ARAS is best treated with angioplasty with stenting due to
problem of recoil post angioplasty. In patients with deteriorating renal
function or global obstructive atherosclerotic renovascular disease,
renal artery stenting improves or stabilizes renal function and
preserves kidney size."®'"® Patients with complex renovascular
disease such as renal artery aneurysm or failed endovascular
procedures may benefit from renal artery surgery.

Doctors have to distinguish patients with a high likelihood of
treatment benefit from those with incidental ARAS. The presence of
refractory hypertension, recent deterioration of renal function and
evidence of progression of the stenotic lesion will help to determine
the plan of management for these patients.

Duplex Doppler examination is ideal for screening and follow-up
monitoring of patients with renal transplant artery stenosis. These
lesions should only be treated if there is a recent worsening of renal
function as there is a possibility of spontaneous reversal of
stenosis."® Percutaneous Renal Angioplasty (PTRA) is the treatment
of choice where indicated. Further studies comparing intervention
and conservative treatment are needed. Patients with fibromuscular
dysplasia rarely have excretory dysfunction, and hypertension in
these patients generally responds to ACE inhibitors.
Revascularisation is indicated for patients with refractory
hypertension.

8.5 Hypertension and cardiovascular disease
Hypertension is one of the major risk factors for atherosclerosis and
cardiovascular disease.

8.5.1 Left ventricular dysfunction

The early effects of hypertension on the myocardium are stiffness
and subsequently left ventricular hypertrophy. These would result in
abnormalities in left ventricular function manifested initially as
diastolic dysfunction and later as systolic dysfunction. In diastolic
dysfunction, left ventricular size and ejection fraction remain normal
but the left ventricular end diastolic pressure is increased and this
may result in pulmonary venous congestion presenting as dyspnoea.
When systolic dysfunction occurs, the left ventricle is dilated and
ejection fraction is reduced. This will lead to an increase in left
ventricular end diastolic pressure with ensuing pulmonary venous
congestion. Both diastolic and systolic left ventricular dysfunction
can cause congestive cardiac failure and death.™

8.5.2 Left ventricular hypertrophy

Left ventricular hypertrophy (LVH) is diagnosed on echocardiography
or electrocardiography (ECG)."" Echocardiography is more sensitive
than ECG and can also be used to assess progression of LVH™ but
its usage may be limited due to cost considerations and availability.
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Left ventricular hypertrophy can vary from isolated septal thickening
to concentric LVH. Left ventricular hypertrophy increases the risk of
LV dysfunction, ventricular arrhythmias and death.™ Treatment of
hypertension will lead to regression of LVH, improvement of LV
function and reduction of cardiovascular morbidity."* All classes of
antihypertensive agents have been shown to cause regression of
LVH."™® In patients with diastolic heart failure, ARB has been shown
to reduce morbidity but not mortality.'*®

8.5.3 Coronary heart disease

Hypertension is a major risk factor for coronary atherosclerosis. With
LVH, there is increased oxygen demand and perfusion defects have
been demonstrated on radionuclear myocardial perfusion studies,
even in the absence of obstructive coronary artery disease. With
decreased supply from coronary atherosclerotic obstruction, there is
further imbalance to the increased demands of a hypertrophied left
ventricle. This will lead to myocardial ischaemia and myocardial
infarction, which can result in further deterioration of left ventricular
function, congestive heart failure and death.

Hypertensive patients are more prone to silent myocardial ischaemia,
myocardial infarction and sudden death.™'#

Beta-blockers, ACEls and long-acting CCBs are the preferred
antihypertensives. Short-acting CCBs, especially nifedipine in high
doses' should be avoided as they are associated with increased
cardiac events.”™ These agents should also be avoided in patients
with unstable angina.” In post-infarction patients, ACEls and beta-
blockers especially in patients with LV dysfunction, help to reduce
future cardiac events which include cardiac failure, cardiac mortality
and morbidity. 1% teveld

8.5.4 Congestive heart failure
In congestive heart failure, diuretics, aldosterone antagonists, beta-
blockers, ACEls and ARBs have been shown to be beneficial.™

8.5.5 Peripheral vascular disease

Hypertension is a major risk factor for peripheral vascular disease
(PVD). Care should be taken with beta-blockers in patients with
intermittent claudication. Its presence suggests an increased
likelihood of generalized atherosclerosis including coronary artery
disease.
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Recommendations

® Hypertensive patients with LVH should receive an ARB as the
first line treatment'®

e In CHD, beta-blockers'®, ACEls®" and long acting CCBs®' are

the drugs of choice

Beta-blockers, ACEls and aldosterone antagonists should be

considered in patients with CHD especially in post myocardial

infarction and when associated with LV dysfunction

Beta-blockers need to be cautiously used in patients with

peripheral vascular disease. They are contraindicated in

patients with severe PVD

Diuretics, ACEls, beta-blockers, ARBs and aldosterone

antagonists are drugs of choice for heart failure

8.6 Hypertension and stroke

Blood pressure is the most consistent and powerful predictor of
stroke'® and high blood pressure is the most important modifiable
cause of stroke.™ = BP |evels are continuously associated with
the risk for stroke.™ " Although both SBP and DBP are associated
with stroke, SBP is more predictive.'® In the Asia Pacific region, up
to 66 % of strokes can be attributed to hypertension.™’

Worldwide 15 million people suffer from stroke annually, of these 5.5
million people die and another 5 million are left permanently
disabled.” In Malaysia, stroke is the fourth leading cause of death in
government hospitals in 2005, accounting for 8.19% of all deaths.

8.6.1 Primary prevention of stroke

Both observational studies and meta-analyses of randomised control
trials have shown that a 10 mmHg reduction in SBP or a 5 mmHg
reduction in DBP in hypertensive patient can lead to a 34% reduction
in the risk of stroke.*' The benefits have been shown in both
systolic-diastolic  hypertension and in isolated systolic
hypertension.'®147¢ Beta-blockers, diuretics, CCBs, ACEls and
ARBs have been shown to reduce risk and mortality of stroke.'2"4>-
urstel) Galcium channel blockers in particular, provided significantly
better protection against stroke compared with diuretics and/or
beta-blockers in Asian and Caucasian populations.3: 146149 tevel)

8.6.2 Secondary prevention of stroke

In patients who have suffered a cerebrovascular event, BP lowering
has been shown to reduce the risk of subsequent strokes.? '
Combination of an ACEI and diuretic has been shown to reduce
stroke recurrence in both normotensive and hypertensive patients
when treatment was started at least two weeks after the stroke.? !
The morbidity and mortality from further strokes were also shown to
be significantly lower in patients receiving ARBs compared to CCBs
for the same level of BP control.'# )
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8.6.3 Treatment of hgpertension in acute stroke )
Treatment of elevated BP in acute stroke is still controversial.” In

general, it is best to avoid lowering BP in the first few days after a
stroke unless there is evidence of accelerated hypertension or
patients presenting concurrently with hypertensive emergencies.**"

Recommendations

® Lowering blood pressure is the key to both primary and
secondary prevention of stroke

* |n acute stroke, lowering BP is best avoided in the first few days
unless hypertensive emergencies co-exist

e In primary prevention, a CCB-based therapy is preferred

® |n secondary prevention, the benefits of BP lowering is seen in
both normotensive and hypertensive patients

e ACEI- or ARB- based treatment is preferred in secondary
prevention

8.7 Hypertension in the elderly

The definition of hypertension in the elderly is the same as the
general adult population.

Hypertension in the elderly (i.e., above age 65) is an increasingly
important public health concern as our population ages.
Hypertension further magnifies the risk for cardiovascular disease in
the elderly compared with younger populations. Systolic BP, unlike
DBP, increases linearly with age leading to an increase of isolated
systolic hypertension in elderly. Systolic BP is a better predictor of
cardiovascular events than DBP especially in the elderly.'*

Recently it has also become clear that a widened pulse pressure (SBP
minus DBP) of >40 mm Hg, suggesting increased stiffness in large
arteries, may be an even better marker of increased cardiovascular
risk than either SBP or DBP alone.”* ™% The prevalence of
hypertension in the elderly in Malaysia has been reported to be
62.4% of which 55% is isolated systolic hypertension.™’

Several randomized controlled trials have shown that treatment of
hypertension in the elderly up to the age of 84 years reduces
cardiovascular morbidity and mortality, particularly
stroke. 0365055124136, 147-149,157-158,163-165 Eor those above the age of 85 years,
the results of ongoing trials are awaited.'®

8.7.1 Detection and evaluation

Recommendations for BP measurements in the elderly patients are
similar to those for the general population. Postural hypotension, i.e.
a drop in systolic BP of >20 mmHg upon standing, is a common
problem in the elderly. Blood pressure should therefore be measured
in both the seated/supine and standing positions. If there is a
significant postural drop, the standing BP is used to guide treatment
decisions.
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Evaluation of elderly patients with hypertension should not differ
from that of younger adult populations. Particular attention should be
paid to detect atheromatous renal artery disease as the cause of
secondary hypertension.

8.7.2 Treatment

The goals of treatment in older patients should be the same as in
younger patients. “) |n those patients with marked systolic
hypertension and not tolerating treatment well, reducing SBP to
below 160 mmHg initially is acceptable. Subsequently, attempts
should be made to reduce BP to target levels.™ teve

Non-pharmacological management

Attempts at lifestyle modifications while beneficial may not be
practical in the elderly. However weight loss and modest salt
reduction may be especially effective in the elderly because of their
greater sensitivity to sodium intake.® tev¢?

Pharmacological management

The five major classes of drugs (diuretics, B-blockers, CCBs, ACEls
and ARBs) have been shown to reduce cardiovascular events in the
elderly.bo0es12414964 (evel ) |0 older patients with isolated systolic
hypertension, diuretics are preferred because they have been shown
to significantly reduce multiple endpoints.® Several trials using
dihydropyridine CCBs have shown benefits particularly in stroke
reduction.#"#¢141% Angiotensin converting enzyme inhibitors are the
drugs of choice for those with concomitant left ventricular systolic
dysfunction, post myocardial infarction or diabetes mellitus.'® ¢=v'?
Angiotensin receptor blockers have also been shown to reduce fatal
and non-fatal strokes in hypertensive patients aged 65 years or
older."

The starting dose in older patients should be at the lowest available.
Drugs that exaggerate postural changes in BP (peripheral adrenegic-
blockers, alpha-blockers and high dose diuretics) or drugs that
cause cognitive dysfunction (central alpha-2-agonists) should be
used with caution.

8.7.3 Special considerations

In the treatment of hypertension in the elderly, certain considerations
should be taken into account. The elderly tends to be on many other
concomitant medications. They are also more vulnerable to side
effects and treatment therefore should follow the adage “start low
and go slow”. In order to maximise compliance, the drug regime
should be as simple as possible.’*

Recommendations

e|solated Systolic hypertension is particularly common in the
elderly and should be recognized and treated

e Standing BP should be measured to detect postural hypotension

¢ Decreasing dietary salt intake is particularly useful

*When prescribing drugs, remember to start low and go slow
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8.8 Hypertension in pregnancy
8.8.1 Definition
Hypertension

Hypertension in Pregnancy is defined as a systolic blood pressure
(BP) >140mm Hg and/or a diastolic BP >90 mmHg.

An increase of 15 mmHg and 30 mmHg diastolic and systolic BP
levels above baseline BP is no longer recognized as hypertension if
absolute values are below 140/90 mmHg. Nevertheless, this
warrants close observation, especially if proteinuria and
hyperuricaemia are also present.'®’'%

Korotkoff V should now be used as the cut-off point for diastolic BP,
and Korotkoff IV utilized only when Korotkoff V is absent.'® teve ™
Measurement of BP is similar to that of the general population, as
stated earlier.

Proteinuria

Significant proteinuria in pregnancy is defined as 2300 mg protein in
a 24 hour urine sample, or a spot urine protein-creatinine ratio >30
mg/mmol’. If the dipstick is the only test available, 1+ (30 mg/dl) is
often, but not always, associated with 2300 mg/day proteinuria.’®
Significant proteinuria reflects advanced disease, associated with
poorer prognosis.

8.8.2 Classification

There are various classifications for Hypertension in Pregnancy. The
most recent is by the Australasian Society for the Study of
Hypertension in Pregnancy (ASSHP) and endorsed by the
International Society for the Study of Hypertension in Pregnancy
(ISSHP)."&e7

1. Preeclampsia-eclampsia: clinically diagnosed in the presence of
de novo hypertension after gestational week 20, and one or more
of the following:

i. Significant proteinuria.

ii. Renal insufficiency: serum creatinine >90 pmol/I or oliguria.

iii. Liver disease: raised transaminases and/or severe right upper
quadrant or epigastric pain.

iv. Neurological problems: convulsions (eclampsia), hyperreflexia
with clonus or severe headaches, persistent visual
disturbances (scotoma).

v. Haematological disturbances: thrombocytopenia, coagulopathy,
haemolysis.

vi. Fetal growth restriction.

This is followed by normalisation of the BP by three months
postpartum.

Oedema is no longer part of the definition of preeclampsia.’®
Either excessive weight gain or failure to gain weight in pregnancy
may herald the onset of preeclampsia.'
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2. Gestational hypertension: hypertension alone, detected for the
first time after 20 weeks pregnancy. The definition is changed to
“transient” when pressure normalizes postpartum.

3. Chronic hypertension: hypertension diagnosed prior to
gestational week 20; or presence of hypertension preconception,
or de novo hypertension in late gestation that fails to resolve
postpartum.

4. Preeclampsia superimposed on chronic hypertension:
This can be diagnosed by the appearance of any of the following
in a woman with chronic hypertension:
i) De novo proteinuria after gestational week 20
i) A sudden increase in the severity of hypertension
iii) Appearance of features of preeclampsia-eclampsia, and
iv) A sudden increase in proteinuria in women who have pre-
existing proteinuria early in gestation

8.8.3 Key points in primary care practice

Although women with hypertensive disorders of pregnancy should
be managed by an obstetrician, the primary care physician plays an
important role in preventing, detecting, monitoring and managing
preeclampsia and its complications to a certain extent, both during
the preconceptional and antenatal periods:

1. Preconception counseling and adjustment of treatment in women
with chronic hypertension.

Women with chronic hypertension may require a change in the type
of antihypertensive agent used pre-pregnancy.””" <" The drugs of
choice in pregnancy are still methyldopa and labetalol (Table 13).
Atenolol has been shown to lead to fetal growth restriction. The use
of ARBs & ACEls is contraindicated in pregnancy.

In pregnancy, BP tends to drop in early pregnancy and is at its lowest
mid-pregnancy. Subsequently it rises gradually to pre-pregnancy
levels at term.™ There is inadequate evidence for or against
continuing antihypertensive treatment in women with chronic
hypertension when their BP drops naturally in pregnancy.'”

It should be noted that the treatment of hypertension in pregnancy is
solely for maternal safety. It does not reduce the risk of development
of preeclampsia or perinatal mortality, nor improve fetal growth."

2. Recognition of women at high risk of preeclampsia and referral in
early pregnancy for screening and prophylaxis.

This includes women with

a. existing chronic medical disorders such as obesity, hypertension,
diabetes mellitus, renal disease, connective tissue disease and
thrombophilia,

b. previous history of preeclampsia or eclampsia or intrauterine
growth restriction (IUGR) or unexplained stillbirth
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c. family history of preeclampsia or eclampsia, and
d. extremes of reproductive age (below 20 or above 40 years old)

They should be referred for specialist assessment and management
before 16 weeks of pregnancy.® Specialist management will include
doppler ultrasonography and aspirin pharmacoprophylaxis.'””'78 tevh

3. Nutritional supplementation for prevention of preeclampsia and/or
its complications.

High calcium supplementation of 1.5 g/day significantly reduces
the risk of eclampsia, severe gestational hypertension, and severe
preeclamptic complication index in pregnant women with low
dietary calcium intake (less than 600 mg/day).””” Other
supplements in pregnancy such as marine oil, garlic and
pyridoxine have no proven benefits.'”®1%

Combined vitamins C and E (in the form of tocopherol from
soybean) should be avoided as they appear to adversely affect
high risk pregnancies rather than confer any benefit.”®" They
increase the incidence of low birth weight significantly without
any preventive effect against preeclampsia.

4. Prevention of eclampsia and other complications of preeclampsia

Patient education with regard to disease symptomatology, and
medical staff awareness of symptoms and signs of severe
disease are important. Early diagnosis and referral to an
obstetrician for further management may prevent progression to
eclam psia.|82-\83 (Level 1I-2)

8.8.4 Severe preeclampsia

Severe preeclampsia must be promptly identified so that the patient
can be urgently admitted to hospital for close observation and timely
delivery. The Royal College of Obstetrician and Gynecology (RCOG)
defines severe preeclampsia as follows™*

1. Systolic BP 2170 mmHg or diastolic BP 2110 mmHg (acute
hypertensive crisis in pregnancy) on two occasions, with
proteinuria of >1 g/day.

2. Diastolic BP 2100 mmHg on two occasions, with significant
proteinuria (1+ on dipstick), with two or more signs or symptoms
of imminent eclampsia, which include

severe headache

visual disturbance

epigastric pain and/or vomiting

clonus

papilloedema

liver tenderness

platelet count below 100,000/cmm

abnormal liver enzymes (elevated ALT or AST)

HELLP syndrome (haemolysis, elevated liver enzymes, low

platelets)

j. intrauterine growth restriction (IUGR)

k. pulmonary oedema and / or congestive cardiac failure.
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In diagnosing severe preeclampsia, caution should be exercised in
relying on overly precise criteria. Diagnosis should err on the side of
caution.

In the event of an acute hypertensive crisis, IV hydrallazine (2.5-5 mg
bolus, or infusion) or IV labetalol (10-20 mg slow bolus over 5
minutes, or infusion), or oral nifedipine (10 mg stat dose), may be
used to lower the BPR.'® tewl) Syplingual nifedipine is no longer
recommended.'® teve

Diuretics are, in general, contraindicated as they reduce plasma
volume, may cause IUGR and may possibly increase perinatal
mortality. Their only use is in the treatment of acute pulmonary
oedema.'” (Level Ill)

Anti-hypertensive treatment should be initiated if diastolic BP is
persistently 2100 mmHg. The aim is a diastolic BP not lower than 90
mmHg so as not to compromise placental blood flow.

8.8.5 Anticonvulsants in preeclampsia-eclampsia

Parenteral magnesium sulphate is currently the drug of choice for the
prevention of eclampsia and to abort an eclamptic fit."#'% teel) The
alternative is intravenous diazepam (intravenous bolus 10 mg slowly
over 10-15 minutes followed by infusion), bearing in mind that it is
inferior in efficacy compared to magnesium sulphate.

8.8.6 Postpartum care

Postpartum women with hypertensive disorders in pregnancy are
advised to have their BP checked regularly at local clinics if there is
a significant delay in their scheduled hospital follow-up. In these
patients, the dose of antihypertensive should be tailed down
gradually and not stopped suddenly.

De novo onset of hypertension or aggravation of BP levels during the
postpartum period, can occur.’ These patients should be promptly
referred to hospital especially if there is significant proteinuria. ="
Eclampsia may occur in the postpartum period.

Chronic hypertension is diagnosed when the hypertension and/or
proteinuria fails to disappear within three months postpartum.®¢

Long Term Follow-up

Evidence suggests that up to 13% of women with preeclampsia will
have underlying essential hypertension that was not suspected
antenatally.”® In addition, the same factors that predispose to
preeclampsia also predispose to cardiovascular disease in later
life.'® Long-term follow-up of patients with a history of hypertension
in pregnancy is therefore advisable. “="
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Table 13. Antihypertensive drugs commonly used in pregnancy.

Drug Remarks

Methyldopa | Oral 250 mg tds, doubling every 48 hours (up to 1
gm tds) untii BP well controlled. Oldest
antihypertensive agent used in pregnancy, with best
safety profile.

Labetalol Oral 100 mg bd, doubling every 48 hours (up to 400
mg bd) until BP well controlled.

IV bolus or infusion in acute hypertensive crisis. May
cause fetal bradycardia.

Nifedipine Oral 10 mg tds, up to 20 mg tds, usually as second
line antihypertensive, when BP poorly controlled
despite maximum doses of methyldopa + labetalol.
Oral 10 mg stat can also be used in acute
hypertensive crisis, especially prior to transferring a
patient from a peripheral clinic to hospital.

Hydralazine* | IV infusion (or IM 6.25 mg to 12.5 mg stat in
postpartum women) in acute hypertensive crisis.

* The dose quoted is for dihydrallazine (Nepresol®), which is no longer available in Malaysia.

Recommendations

e Diagnosis and treatment is based on Korotkoff V as DBP

® Pregnant women who are at high risk of developing
preeclampsia should be referred to the obstetrican for screening
and commencement of prophylaxis with aspirin

e Prophylactic calcium supplementation from early pregnancy is
beneficial and recommended

e Pregnant women with hypertension should be referred to the
obstetrician for further management

e The antihypertensives of choice are methyldopa and labetalol

¢ Oral nifedipine 10mg stat dose can be used to rapidly control BP
in an acute hypertensive crisis prior to transfer to hospital

8.9 Hypertension and oral contraceptives

The incidence of hypertension is reported to be higher in women
taking combined oral contraceptives (COC), especially in obese and
older women.” The mechanism by which the BP rises is unknown.
A woman who develops hypertension while using COC should be
advised to stop taking them and should be offered alternative forms
of contraception.”' ¢ Progesterone Only Pills™" and low dose
COC™ are not known to raise BP nor increase the risk of myocardial
infarction.”™® They are recommended alternatives for patients with
hypertension or those who develop hypertension and yet wish to
continue oral contraception. A prudent approach to the use of oral
contraception would be to measure baseline BP before initiating
treatment. Blood pressure should be reviewed regularly, at least
every six months. e
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8.10 Hypertension and hormone replacement therapy

The presence of hypertension is not a contraindication to oestrogen-
based hormonal replacement therapy (HRT). It is recommended that
all women treated with HRT should have their BP monitored every six
months.t*#" The decision to continue or discontinue HRT in these
patients should be individualised.

The Women's Health Initiative (WHI) trial involving 98,705 women
aged 50-79 years, concluded that the use of HRT increased
cardiovascular events.*'* Conjugated equine estrogen (CEE), alone
or in combination with medroxyprogesterone acetate, was used in
the study. In view of this, greater caution and closer monitoring is
required for hypertensive patients on CEE.'® "

8.11 Hypertension in children and adolescents

Prevalence of hypertension in children and adolescents is increasing
in tandem with the increasing prevalence of obesity in this group of
individuals.™"*

The definition of hypertension in children and adolescents is based
on age, gender and height. Hypertension is defined as average
systolic or diastolic BP >95th percentile for age, gender and height
percentiles on at least 3 separate occasions.

The Fourth Report on the Diagnosis, Evaluation, and Treatment of
High Blood Pressure in Children and Adolescents has provided
normative tables of BP based on age and gender adjusted for height
percentiles from the National Centre for Health Statistics (NCHS)
growth chart (Appendix 4)." This is to allow for a more precise
classification of BP and avoids mislabelling children who are either
too tall or too short.

Measurement of BP in children follows the same principles as set out
in the section on BP measurement. Special attention needs to be
paid in the selection of an appropriate cuff size in relation to the
child’s right upper arm.

To assist clinicians in the further evaluation and management of
hypertensive children and adolescents, hypertension in this group
has been arbitrarily divided into normal, prehypertension (previously
classified as high normal), stage 1 and stage 2 hypertension. (Table
14)
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Table 14. Classification of hypertension in
adolescents with measurement frequency and recommended

children and

therapy*”®
SBP or DBP Frequency of BP | Pharmacologic
percentile measurement therapy*
Normal <90th No data available -
Prehypertension |90th to <95th or if Recheck None unless
BP >120/80 even 6 months compelling
if <90th percentile indications, e.g.
up to 95th CKD, DM,
percentile heart failure
Stage 1 95th to 99th Recheck in 1-2 Secondary or
hypertension percentile plus | week, sooner if symptomatic
5 mmHg symptomatic, hypertension,
refer within TOD or failed
1 month non-
pharmacologic
measures
Stage 2 >99th percentile | Immediately if Initiate therapy
hypertension plus 5 mmHg |symptomatic; refer
within a week

* nonpharmacologic measures recommended in all prehypertensives and hypertensive children.

A patient with BP levels >95th percentile in a doctor’s office but who
is normotensive outside a clinical setting has “white-coat
hypertension” and may need referral for ambulatory BP monitoring.

Identifiable causes of hypertension particularly of renal parenchymal
and renovascular origin account for about 80-90 % of hypertension
in children <10 years of age. Once a child is diagnosed with
hypertension, he should be referred to a paediatrician for further
evaluation and management.®“'"

Non-pharmacologic management particularly weight reduction in
those who are obese is recommended in all children with
hypertension as well as those with BP in the 90th to 95th
percentile.”®® ' The recommendations for drug therapy in children
are similar as for adults, with children requiring more careful dose
adjustment. The goal of pharmacologic therapy is to reduce BP to
lower than 95th percentile in uncomplicated primary hypertension
and <90th percentile for children with TOD, CKD and diabetes
me”rtu3199 (Level llly

37



9. PHARMACOECONOMICS

The public impact and economic burden of hypertension extend far
beyond that related to treating high blood pressure. Hypertension
pharmacotherapy should not be judged by the direct cost of the drug
alone. For example, ARB reduced stroke by 25% as compared to a beta-
blocker in patients with hypertension and LVH. This corresponded to a
reduction in the cost per patient directly related to stroke of €1141
(approximately RM5,000).2%

In Malaysia, 33% of persons aged 30 years and above were
hypertensive®*' and about RM145 million was spent on antihypertensive
medicines alone in year 2004.** In 2005, there were 37,580
hypertension-related admissions to government hospitals.?® The cost
per admission of managing hypertension was RM2,927 for those without
comorbidity and complications, RM4,248 for hypertension with
comorbidity and complications, and RM4,716 for hypertension with
major comorbidity and complications.?® This amounts to at least RM110
million spent on managing hypertensive patients admitted to hospitals.
The above figures are an underestimation. They do not include the many
admissions due to heart failure, myocardial infarction and renal failure
where hypertension was the underlying cause.

There were 17,909 admissions for stroke to government hospitals in
2005. The cost of treating stroke without complications is RM3,420, with
minor complications is RM4,276, and with major complications, is
RM®6,129 per patient per admission.* The total cost of managing stroke
in government for the year 2005 is estimated to be at least RM76 million.

Hypertension is the second most common primary cause (7 %) of ESRD
in 2005*®, amounting to 185 cases for that year. The cost of dialysis in a
MOH facility was approximately RM26,000 per patient per year*®,
amounting to RM5 million in 2005. Importantly, secondary hypertension
is very common in CKD and is an important factor in the progression of
renal disease. Up to 90% of patients entering dialysis have associated
hypertension.

Treating hypertension reduced strokes approximately 40%, myocardial
infarction by 25%, fewer CKD deaths and non fatal MI.>" Efforts should
be focused on increasing public awareness, choice of cost effective
treatment and patient drug compliance. This should translate to better
rates of hypertension control and reduction in the total cost of managing
its sequelae.

Recommendations

* Hypertension pharmacotherapy should not be judged by the direct
cost of the drug alone

e Public education should include information on cost effectiveness
and drug compliance
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10. TYPES OF ANTIHYPERTENSIVE AGENTS
All stated drug dosages are referenced from MIMS 108th edition 2007*
unless otherwise indicated.

10.1 Diuretics

The use of diuretics is well established in the treatment of hypertension.
Thiazide diuretics are especially cheap and are one of the most widely
used antihypertensive agents. When used in patients with essential
hypertension and relatively normal renal function, thiazides are more
potent than loop diuretics. However, in patients with renal insufficiency
(serum creatinine 200 mcmol/L or higher), thiazides are less effective and
loop diuretics should be used instead.?**"°

Diuretics may be used as initial therapy. They also enhance the efficacy
of other classes of antihypertensive drugs when used in combination.?'2"

In the elderly with no co-morbid conditions, diuretics are the drugs of
choice in the treatment of systolic-diastolic hypertension and isolated
systolic hypertension. Diuretics not only reduce the incidence of fatal and
non-fatal strokes but also cardiovascular morbidity and mortality.>05+s8.1ee-161.214

Diuretics should be used with care in patients with gout as they may
precipitate an acute attack. Potassium-sparing diuretics may cause
hyperkalaemia if given together with ACEls or ARBs or in patients with
underlying renal insufficiency. Aldosterone antagonists and potassium-
sparing diuretics should be avoided in patients with serum potassium
>5.0 mmol/L.>"*

Adverse effects are uncommon, unless high doses are used. These
include increased serum cholesterol, glucose and uric acid; decreased
potassium, sodium and magnesium levels and erectile dysfunction.
Serum electrolytes, in particular potassium, should be closely
monitored.?'>*'

Table 15. Diuretics commonly used for the treatment of hypertension
in Malaysia

Diuretics Starting Maximum

Dose Daily Dose
Chlorothiazide 250 mg od 500 mg od
Hydrochlorothiazide 25 mg od 200 mg od
Chlorthalidone 50 mg od 200 mg od
Amiloride/hydrochlorothiazide 1 tablet od 4 tablet od
5 mg/50 mg
Indapamide SR 1.5 mg od 1.5 mg od
Indapamide 2.5 mg od 2.5 mg od
Triamterene/hydrochlorothiazide 1 tablet bd 2 tablets bd
50 mg/25 mg
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10.2 Beta-blockers

Beta-blockers have long been established in the treatment of
hypertension. They are particularly useful in hypertensive patients with
effort angina, tachyarrhythmias or previous myocardial infarction where
they have been shown to reduce cardiovascular morbidity and mortality.
Certain beta-blockers such as bisoprolol and long-acting metoprolol
have been shown to be beneficial in patients with heart failure.

Beta-blockers are contraindicated in patients with obstructive airways
disease, severe peripheral vascular disease and heart block (2nd and 3rd
degree).

They are generally well tolerated. Adverse effects reported include
dyslipidaemia, masking of hypoglycaemia, increased incidence of new
onset diabetes mellitus, erectile dysfunction, nightmares and cold
extremities.

Table 16. Beta-blockers commonly used for the treatment of
hypertension in Malaysia

B-blockers Starting Dose Maximum Daily Dose
Acebutolol 200 mg bd 400 mg bd
Atenolol 50 mg od 100 mg od
Betaxolol 10 mg od 40 mg od
Bisoprolol 5 mg od 10 mg od
Metoprolol 50 mg bd 200 mg bd
Propranolol 40 mg bd 320 mg bd

However, with the advent of newer antihypertensive agents with better
efficacy and better safety profile, concern has been voiced over their
widespread use in the treatment of hypertension.?’®?' The Losartan
Intervention For Endpoint reduction in hypertension (LIFE) study is a
major landmark trial contributing to this reassessment of the use of beta-
blockers in hypertension'. In this study, losartan was shown to provide
clear benefit compared to atenolol in the treatment of high risk
hypertensive patients with left ventricular hypertrophy. The benefit was
also seen in those with higher risks, i.e. hypertensive patients with left
ventricular hypertrophy and diabetes mellitus.?®' This prompted a meta-
analysis of the use of beta-blockers in the treatment of hypertension.*
Beta-blocker therapy was associated with a significant 16% higher risk
for stroke when compared to non-beta-blocker therapy and that atenolol
in particular was associated with a significant 26% increase in the risk of
stroke when compared to other antihypertensive agents. Similar profile
was also seen by another meta-analysis?*? which also showed that beta-
blockers were associated with a significant increase in their withdrawal
due to side effects. Conlin et al. documented the steady decrease in
persistence of therapy with beta-blockers as compared to other
antihypertensive agents.?® National Institute for Clinical Excellence
(NICE) Guideline™ in 2006 had placed beta-blockers at Step 4 in their
recommendation of antihypertensive therapy. It is therefore
recommended that beta-blockers should not be the initial therapy for
patients with hypertension who do not have compelling indications for
beta-blockade.
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10.3 Calcium channel blockers (CCBs)

Long-acting CCBs have been shown to be safe and effective in lowering
blood pressure, both as first-line agents and in combination with other
classes of antihypertensive drugs.'**** There are three major classes of
CCBs (phenylalkylamines, dihydropyridines and benzothiazepines) with
different characteristics and all are effective in lowering BP. With few
exceptions, they have no undesirable metabolic effects and their safety
profile in hypertension is good. Dihydropyridine CCBs are particularly
effective in reducing isolated systolic hypertension.'*'*’?'> They are also
effective in reducing cerebrovascular events by 10% compared with
other active therapies.?®

Short acting CCBs are no longer recommended and should be phased
out. The use of sublingual nifedipine is also discouraged.

Long acting CCBs may also be useful in treating hypertensives with
coronary heart disease.*?*’

Adverse effects include initial tachycardia, headache, flushing,
constipation and ankle oedema. Unlike other CCBs, Verapamil may
reduce heart rate and care should be exercised when used with beta-
blockers.

Table 17. CCBs commonly used for the treatment of hypertension in
Malaysia

CCBs Starting Dose Maximum Daily Dose
Amlodipine 5 mg od 10 mg od
Diltiazem 30 mg tds 60 mg tds
Diltiazem SR 90 mg bd 90 mg bd
Diltiazem R 100-200 mg od 100-200 mg od
Felodipine 2.5 mg od 10 mg od
Isradipine 1.5 mg bd 2.5 mg bd
Lacidipine 2 mg od 6 mg od
Lercanidipine 10 mg od 20 mg od
Nicardipine 10 mg tds 20 mg tds
Nifedipine 10 mg tds 30 mg tds
Nifedipine SR 30 mg od 120 mg od
Verapamil 80 mg bd 240 mg tds
Verapamil CR 200 mg od 200 mg bd

10.4 ACE inhibitors

Angiotensin-converting enzyme inhibitors (ACEls) are generally well
tolerated and do not have adverse effects on lipid and glucose
metabolism. Their safety profile is good. ACEls have been shown to
reduce mortality and morbidity in patients with congestive heart
failure.?** and in post myocardial infarction patients with reduced left
ventricular ejection fraction.?#'#* |n patients at increased cardiovascular
risk, ACEls are been shown to reduce morbidity and mortality.
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In the diabetic patient, ACEls have been shown to reduce cardiovascular
mortality.®#' In addition, they have been shown to prevent the onset of
microalbuminuria, reduce proteinuria and retard the progression of renal
disease. ACEls have also been shown to reduce proteinuria and retard
progression of non-diabetic renal disease.

In patients with established vascular disease but normal left ventricular
function, ACEls reduce mortality, myocardial infarction, stroke and new-
onset congestive heart failure.?* These benefits are independent of their
effects on left ventricular function and blood pressure.

Adverse effects include cough and, rarely, angioedema. In patients with
renovascular disease or renal impairment, deterioration in renal function
may occur. Serum creatinine should be checked before initiation and
repeated within one to two weeks after initiation. Any increase should be
confirmed immediately and monitored. If there is a rise of serum
creatinine of more than 30% from baseline within two months, ACEls
should be stopped.

ACEls may increase foetal and neonatal mortality and therefore are
contraindicated in pregnancy, and should be avoided in those planning
pregnancy.

Table 18. ACEls commonly used for the treatment of hypertension in
Malaysia

ACEls Starting Daily Dose Maximum Daily Dose
Captopril 25 mg bd 50 mg tds
Enalapril 2.5 mg od 20 mg bd
Fosinopril 10 mg od 40 mg od
Lisinopril 5 mg od 80 mg od
Perindopril 2 mg od 8 mg od
Quinapril 2.5 mg od 40 mg bd
Ramipril 2.5 mg od 10 mg od
Imidapril 2.5 mg od 10 mg od
10.5 Angiotensin receptor blockers (ARBs)

ARBs are drugs specifically blocked angiotensin Il receptor. Unlike
ACEls, persistent dry cough is less of a problem. As such ARBs are
recommended in ACEIl intolerance patients. As with ACEls, they are
contraindicated in pregnancy and bilateral renal artery stenosis.

ARBs are effective in preventing progression of diabetic
nephropathy™#2* and may reduce the incidence of major cardiac events
in patients with heart failure*®*** hypertensive LVH™ and diastolic heart
failure.™®

The Blood Pressure Lowering Treatment Trialist Collaboration (BPLTTC)
in a meta-analysis of 21 randomised trial**® found that there were no clear
differences between ACE inhibitors and ARBs for the outcomes of stroke
and heart failure.
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Table 19. ARBs commonly used for the treatment of hypertension in
Malaysia

ARBs Starting Dose Maximum Daily Dose
Candesartan 8 mg od 16 mg od
Irbesartan 150 mg od 300 mg od
Losartan 50 mg od 100 mg od
Telmisartan 20 mg od 80 mg od
Valsartan 80 mg od 160 mg od
Olmesartan 20 mg od 40 mg od

10.6 Miscellaneous drugs

10.6.1 The a-blockers and the combined «, 3-blockers

The peripheral a4-adrenergic blockers lower BP by reducing peripheral
resistance. They also reduce prostatic and urethral smooth muscle tone
and provide symptomatic relief for patients with early benign prostatic
hypertrophy (BPH). They should be the logical choice for hypertensive
patients with BPH. The use of non-specific a-adrenergic blockers like
phentolamine and phenoxybenzamine has been restricted to the
treatment of phaechromocytoma.

Alpha 1-adrenergic blockers have favourable effects on lipid metabolism.
However postural hypotension is a known side effect, especially at
initiation of therapy.?*2%

Combined a, pB-blockers offer enhanced neurohormonal blockade.
Labetalol has been in use for over 20 years and is safe in pregnancy
(Section 8.8). The intravenous formulation is useful in hypertensive
emergencies, including pre-eclampsia and eclampsia.?*'

Carvedilol has been shown to be effective in hypertension and also to
improve mortality and morbidity in patients with heart failure.??2* In
addition, it has no adverse effects on insulin resistance and lipid
metabolism.?** However, its safety in pregnancy has not been
established.

Table 20. o-blockers

a-blockers Starting Dose Maximum Daily Dose
Doxazosin 1 mg od 16 mg od
Prazosin 0.5 mg bd 10 mg bd
Terazosin 1 mg od 5 mg od

Table 21. a, p-blockers

a, B-blockers Starting Dose Maximum Daily Dose
Labetalol® 100 mg bd 800 mg tds
Carvedilol 12.5 mg od 50 mg od

@ In the elderly, start with 50 mg bd
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10.6.2  Centrally acting agents

The centrally acting agents available in this country are methyldopa,
clonidine and recently, moxonidine. The common side effects of the
centrally acting agents include drowsiness, dry mouth, headace,
dizziness and mood change. Moxonidine is less likely to cause these
reactions. The side-effects may decrease after a few weeks of continued
treatment. In general, treatment should begin with the lowest possible
dose to minimise the side-effects.

Methyldopa has been in use for many years. It is the drug of choice for
hypertension in pregnancy. It may be considered for resistant
hypertension in combination with other classes of antihypertensive
agents.””’

Clonidine should NOT be withdrawn suddenly because rebound
hypertension may occur.?*” The use of clonidine is discouraged because
safer and more potent drugs are available.

Moxonidine is an orally active imidazoline |1 receptors agonist. It acts
centrally to reduce peripheral sympathetic activity, thus decreasing
peripheral vascular resistance. It can be used as monotherapy in patients
with mild to moderate hypertension or in combination with other
antihypertensive agents. Studies have suggested that it may improve the
metabolic profile of patients with impaired glucose tolerance or
diabetes.?**** Rebound hypertension does not occur on cessation of the
drug. Absorption is rapid and unaffected by food.*"

Table 22. Centrally-acting agents

Centrally-acting agents Starting Dose Maximum Daily Dose
Methyldopa* 125 mg bd 1gbd
Clonidine* 50 mcg tds 400 mcg tds
Moxonidine* 0.2 mg od 0.3 mg bd

* For dosage in pregnancy, refer to page 35.
* Referenced from British National Formulary (BNF), Sept 20072

10.6.3  Direct vasodilators

The direct vasodilators include hydralazine and minoxidil. Hydralazine is
only available in parenteral formulation for hypertensive emergencies
(Sections 7.1.3 and 8.8). Minoxidil is used for refractory hypertension.
The usefulness of this class of drugs is limited by their side-effects
including headache, compensatory tachycardia and salt and water
retention. Hirsutism is a troublesome effect with long-term use of
minoxidil. It should only be prescribed by doctors familiar with their
usage.

Table 23. Direct vasodilators

Direct vasodilator Starting Dose

Minoxidil 5 mg od

Maximum Daily Dose
50 mg od

44

REFERENCES

1.

10.

11.

12.

13.

14.

15.

Guidelines Subcommittee. 1999 World Health Organization-
International Society of Hypertension guidelines for the
management of hypertension. J Hypertens 1999;17:151-83.

Lim TO, Ding LM, Goh BL, et al. Distribution of Blood Pressure in a
National Sample of Malaysian Adults. Med J Malaysia 2000;55:90-
107.

Mancia G, Zanchetti A. White coat hypertension misnomers,
misconceptions and misunderstandings. What should we do next?
J Hypertens 1996;14:1049-1052.

Pickering TG, James GD, Boddie C, et al. How common is white
coat hypertension? JAMA 1988;259:225-228.

Mancia G, Parati G, Pomidossi G, et al. Alerting reaction and rise in
blood pressure during measurement by physician and nurse.
Hypertension 1987;9:209-215.

SHEP Cooperative Research Group. Prevention of stroke by
antihypertensive drug treatment in older persons with isolated
hypertension. Final results of Systolic Hypertension in the Elderly
Program (SHEP). JAMA 1991;265:3255-64.

O'Brien ET, Beevers D.G., Marshall H., ABC of Hypertension. BMJ
publishing group. 3rd edition; July 1995; 92 pages.

Perloff D, Grim C, Flack J, et al. Human Blood Pressure
Determination by Sphygmomanometers. Circulation 1993;88:2460-
2470.

National High Blood Pressure Education Program Working Group
report on ambulatory blood pressure monitoring. Arch Intern Med
1990;150:2270-2280.

Staessen JA, Byttebier G, Buntinx F, et al. Antihypertensive
treatment based on conventional or ambulatory blood pressure
measurement. A randomised controlled trial. Ambulatory Blood
Pressure Monitoring and Treatment of Hypertension Investigators.
JAMA 1997;278:1065-1072.

Chobanian AV, Bakris GL, Black HR, et al. Seventh Report of the
Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure. Hypertension 2003;42:1206-
1252.

NICE/BHS. Clinical guideline 34: hypertension: management of
hypertension in adults in primary care: partial update.
http://www.nice.org.uk/CG034guidance (accessed June 07).

Haqg IU, Wallis EJ, Yeo WW, et al. The impact of ambulatory blood
pressure on estimation of cardiovascular risk in mild hypertension. J
Hypertens 1997;15:1540-1541.

Institute for Health Management, Ministry of Health. A Study on the
Adequacy of Outpatient Management of Essential Hypertension in
MOH Hospitals and Health Centres. 2006 (ISBN: 983-3038-9-3).
Wang Y, Wang QJ. The prevalence of prehypertension and
hypertension among US adults according to the new Joint National
Committee guidelines. Arch Int Med 2004;164:2126-2134.

45



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Vasan RS, Larson MG, Leip EP, et al. Assessment of frequency of
progression to hypertension in non-hypertensive participants in the
Framingham Heart Study: a cohort study. Lancet 2001;358:1682-
86.

Julius S, Nesbitt SD, Egan BM, et al for the Trial of Preventing
Hypertension (TROPHY) Study Investigators. Feasibility of Treating
Prehypertension with an Angiotensin-Receptor Blocker. N Eng J
Med 2006;354:1685-1697.

Greenlund KJ, Croft JB, Mensah GA. Prevalence of heart disease
and stroke risk factors in persons with prehypertension in the United
States, 1999-2000. Arch Int Med 2004;164:2113-2134.

Grotto I, Grossman E, Huerta M, et al. Prevalence of
Prehypertension and Associated Cardiovascular Risk Profiles
Among Young Israeli Adults. Hypertension 2006;48(2):254-259.
Kanauchi M, Kanauchi K, Hashimoto T, et al. Metabolic syndrome
and new category ‘pre-hypertension’ in a Japanese population. Curr
Med Res Opin 2004;20:1365-1370.

Zhang Y, Lee ET, Devereux RB, et al. Prehypertension, Diabetes,
and Cardiovascular Disease Risk in a Population-Based Sample.
The Strong Heart Study. Hypertension 2006;47:410-414.

Qureshi AL, Suri MFK, Kirmani JF, et al. Is Prehypertension a Risk
Factor for Cardiovascular Diseases? Stroke 2005;36:1859-1863.
Lewington S, Clarke R, Qizilbash N, et al. Age-specific relevance of
usual blood pressure to vascular mortality: a meta-analysis of
individual data for one million adults in 61 prospective studies.
Lancet 2002;360:1903-1913.

Stamler J, Stamler R, Neaton JD. Blood pressure, systolic and
diastolic, and cardiovascular risks. US population data. Arch Int
Med 1993;153:598-615.

Schrier RW, Estacio RO, Esler A, et al. Effects of aggressive blood
pressure control in normotensive type 2 diabetic patients on
albuminuria, retinopathy and strokes. Kidney Int 2002;61:1086-97.
Klahr S, Levey AS, Beck GJ, et al. The effects of dietary protein
restriction and blood pressure control on the progression of chronic
renal disease. N Engl J Med 1994;330:877-884.

Jafar TH, Stark PC, Schmid CH, et al. Progression of chronic kidney
disease: the role of blood pressure and control, proteinuria, and
angiotensin-converting enzyme inhibition: a patient-level meta-
analysis. Ann Intern Med 2003; 139: 244-252.

PROGRESS Collaborative Group. Randomised trial of perindopril-
based blood pressure-lowering regimen among 6105 individuals
with previous stroke or transient ischaemic attack. Lancet
2001;358:1033-1041.

The Heart Outcomes Prevention Evaluation Study Investigators.
Effects of an angiotensin-converting enzyme inhibitor, ramipril, on
cardiovascular events in high risk patients. N Eng J Med
2000;342:145-153.

46

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

The EURopean trial On reduction of cardiac events with Perindopril
in stable coronary Artery disease Investigators. Efficacy of
perindopril in reduction of cardiovascular events among patients
with stable coronary artery disease: randomised, double-blind,
placebo-controlled, multicentre trial (the EUROPA study). Lancet
2003;362:782-788.

Nissen SE, Tuzcu EM, Libby P, et al. Effect of Antihypertensive
Agents on Cardiovascular Events in Patients With Coronary Disease
and Normal Blood Pressure: The CAMELOT Study: A Randomised
Controlled Trial. JAMA 2004;292(18):2217-25.

Silaste ML, Junes R, Rantala AO, et. al. Dietary and other non-
pharmacological treatments in patients with drug-treated
hypertension and control subjects. J Intern Med 2000;247:318-324.
Neaton JD, Grimm RH Jr, Prineas RJ, et al. Treatment of Mild
Hypertension Study. Final results. JAMA 19983;270(6):713-724.
Appel LJ, Champagne CM, Harsha DW, et al. Effects of
comprehensive lifestyle modification on blood pressure control:
Main results of the PREMIER clinical trial. JAMA 2003;289(16):2083-93.
Ministry of Health Malaysia. Clinical Practice Guidelines on
Management of Obesity. 2003.

Whelton PK, Appel LJ, Espeland MA, et al. Sodium restriction and
weight loss in the treatment of hypertension in older persons: A
randomised controlled trial of non-pharmacologic interventions in
the elderly (TONE). JAMA 1998;279(11):839-846.

The Trials of Hypertension Prevention Collaborative Research
Group. Effects of weight loss and sodium reduction intervention on
blood pressure and hypertension incidence in overweight people
with high-normal blood pressure. The Trials of Hypertension
Prevention, Phase Il. Arch Intern Med 1997;157(6):657-667.

Miller ER 3rd, Erlinger TP, Young DR, et al. Results of Diet, Exercise,
Weight Loss Intervention Trial (DEW-IT). Hypertension
2002;40(5):612-8.

Graudal NA, Galloe AM, Garred P. Effects of sodium restriction on
blood pressure, renin, aldosterone, catecholamines, cholesterols
and triglyceride: A meta-analysis. JAMA 1998;279(17):1383-1391.
Malaysian Dieticians’ Association and Ministry of Health Malaysia.
Medical Nutrition Therapy Guidelines for Hypertension.

Cushman WC, Cutler JA, Hanna E, et al. Prevention and Treatment
of Hypertension Study (PATHS): Effects on an alcohol treatment
program on blood pressure. Arch Intern Med 1998;158(11):1197-
1207.

Morgan TO. Hypertension: Dietary and Lifestyle Measures in a
Nutshell. Medical Progress 2000;26(7):5-9.

Halbert JA, Silagy CA, Finucane P, et al. The effectiveness of
exercise training in lowering blood pressure: a meta-analysis of
randomised controlled trials of 4 weeks or longer. J Hum
Hypertension 1997;11:641-649.

Ebrahim S, Smith GD. Lowering blood pressure: a systematic review
of sustained effects of non-pharmacological interventions. J Public
Health Med 1998; 20: 441-448.

47



45.

46.

47.

48.

49.

50.

51.

52.

58.

54.

55.

56.

57.

58.

Appel LJ, Moore TJ. Obarzanek E, et al. A clinical trial of the effects
of dietary patterns on blood pressure. N Engl J Med 1997;336:1117-
1124.

Blood Pressure Lowering Treament Trialists' Collaboration. Effects
of different blood pressure lowering regimens on major
cardiovascular events: results of prospectively- designed overviews
of randomised trials. Lancet 2003;362:1527-35.

Malaysia Index of Medical Specialties (MIMS). 108th ed. Malaysia:
United Medical Sdn Bhd; 2007.

Lindholm LH, Carlberg B, Samuelsson O. Should B-blockers remain
first choice in the treatment of primary hypertension? A meta-
analysis. Lancet 2005;366:1545-53.

Elliott WJ, Meyer PM. Incident diabetes in clinical trials of
antihypertensive drugs: a network meta-analysis. Lancet
2007;369:201-7.

Hansson L, Lindholm LH, Ekbom T, et al. Randomised trial of old
and new antihypertensive drugs in elderly patients: cardiovascular
mortality and morbidity the Swedish Trial in Old Patients with
Hypertension-2 study. Lancet 1999;354:1751-6.

Brown MJ, Palmer CR, Castaigne A, et al. Morbidity and mortality in
patients randomised to double-blind treatment with a long-acting
calcium-channel blocker or diuretic in the International Nifedipine
GITS study: Intervention as a Goal in Hypertension Treatment
(INSIGHT). Lancet 2000;356:366-72.

Hansson L, Lindholm LH, Nishanen L, et al. Effect of angiotension-
converting-enzyme inhibition compared with conventional therapy
on cardiovascular morbidity and mortality in hypertension: the
Captopril Prevention Project (CAPPP) randomised trial. Lancet
1999;353:611-6.

Wing LMH, Reid CM, Ryan P, et al. A comparison of outcomes with
angiotensin- converting-enzyme inhibitors and diuretics for
hypertension in the elderly. N Eng J Med 2003;348:583-92.

Davis BR, Cutler JA, Gordon DJ, et al. Major outcomes in high-risk
hypertensive patients randomized to angiotensin-converting
enzyme inhibitor or calcium channel blocker vs. diuretic. The
Antihypertensive and Lipid-Lowering Treatment to Prevent Heart
Attack Trial (ALLHAT). JAMA 2002;288:2981-97. (Errata in
2003;289:178 and 2004; 291:2196.)

Hansson L, Zanchetti A, for HOT Study Group. The Hypertension
Optimal Treatment (HOT) Study: 12-month data on blood pressure
and tolerability with special reference to age and gender. Blood
Pressure 1995;4:313-319.

Moser M, Setaro JF. Resistant or difficult to control hypertension. N
Engl J Med 2006;355:385-92.

Lazarus JM, Bourgoignie JJ, Buckalew VM, et al. Achievement and
safety of a low blood pressure goal in chronic renal disease. The
Modification of Diet in Renal Disease Study Group (MDRD).
Hypertension 1997;29:641-650.

Corry DB, Tuck ML. Hypertensive crises. Curr Treat Options
Cardiovasc Med 1999;1:1-10.

48

59.

60.

61.

62.
63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Editorial. Severe Lancet
1989;334:1369-1370.

Isles CG. Management of hypertensive crisis. Scott Med J
1995;40:23-25.

Calhoun DA, Oparil S. Treatment of hypertensive crisis. N Engl J
Med 1990;323:1177-1182.

Editorial. Hypertensive emergencies. Lancet 1991;338:220-221.
Kaplan NM. Management of hypertensive emergencies. Lancet
1994;344:1335-1338.

Elliot WJ. Hypertensives emergencies. Crit Care Clin 2001;17:435-
451.

Editorial. Thought for autoregulation in the hypertensive patient.
Lancet 1979;314: 510.

Messerli FH, Kowey P, Grodzicki T. Sublingual nifedipine for
hypertensive emergencies. Lancet 1991;338:881.

Kennedy M. Risks versus benefits in cardiovascular therapy.
Adverse Drug Reaction Bulletin 1992;156:587-590.

Hypertension in Diabetes Study (HDS). |. Prevalence of
hypertension in newly presenting type 2 diabetic patients and the
association with risk factors for cardiovascular and diabetic
complications; Il. Increased risk of cardiovascular complications in
hypertensive type 2 diabetic patients. The Hypertension in Diabetes
Study Group. J Hypertens 1993;11:309-325.

The National High Blood Pressure Education Program Working
Group. National High Blood Pressure Program Working Group
report on hypertension in diabetes mellitus. Hypertension
1994;23:145-158.

American Diabetes Association. Standards of medical care for
patients with diabetes mellitus. Position statement of the American
Diabetes Association. Diabetes Care 2002; 25: 213-229.

Lewis EJ, Hunsicker LG, Bain RP, et al. The effect of angiotensin-
converting-enzyme inhibition on diabetic nephropathy. N Engl J
Med 1993;329:1456-1462.

Ravid M, Lang R, Rachmani R, et al. Long-term renoprotective
effect of angiotensin-converting enzyme inhibition in non-insulin-
dependent diabetes mellitus. A 7-year follow-up study. Arch Intern
Med 1996;156:286-289.

Kasiske BL, Kalil RS, Ma JZ, et al. Effect of antihypertensive
therapy on the kidney in patients with diabetes: a meta-regression
analysis. Ann Int Med 1993;118:129-138.

Heeg JE, de Jong PE, van der Hem GK, et al. Efficacy and variability
of the antiproteinuric effect of ACE Inhibition by lisinopril. Kidney Int
1989;36(2):272-9.

Parving HH, Lehnert H, Brochner-Mortensen J, et al. The effect of
irbesartan on the development of diabetic nephropathy in patients
with type 2 diabetes. N Engl J Med 2001;345:870-878.

Brenner BM, Cooper ME, de Zeeuw D, et al. Effects of losartan on
renal and cardiovascular outcomes in patients with type 2 diabetes
and nephropathy. N Engl J Med 2001;345:861-869.

symptomless hypertension.

49



77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Lewis EJ, Hunsicker LG, Clarke WR, et al. Renoprotective effect of
the angiotensin-receptor antagonist irbesartan in patients with
nephropathy due to type 2 diabetes. N Engl J Med 2001;345:851-
60.

Gaede P, Tarnow L, Vedel P, et al. Remission to normoalbuminuria
during multifactorial treatment preserves kidney function in patients
with type 2 diabetes and microalbuminuria. Nephrol Dial Transplant
2004;19:2784-8.

Bakris GL, Williams M, Dworkin L, et al. Preserving renal function in
adults with hypertension and diabetes: a consensus approach. Am
J Kidney Dis 2000;36:646-661.

UK Prospective Diabetes Study Group. Tight blood pressure control
and risk of macrovascular and microvascular complications in type
2 diabetes: UKPDS 38. BMJ 1998;317:703-713.

Tjoa HI, Kaplan NM. Nonpharmacological treatment of hypertension
in diabetes mellitus. Diabetes Care 1991;14:449-460.

ADVANCE Collaborative Group. Effects of a fixed combination of
perindopril and indapamide on macrovascular and microvascular
outcomes in patients with type 2 diabetes mellitus (ADVANCE trial):
a randomised controlled trial. Lancet 2007; 370(9590):829-40.
Heart Outcomes Prevention Evaluation (HOPE) Study Investigators.
Effects of ramipril on cardiovascular and microvascular outcomes in
people with diabetes mellitus: results of the HOPE study and
MICRO-HOPE substudy. Lancet 2000;355:253-9.

Ruggenenti P, Fassi A, llieva AP, et al. Preventing microalbuminuria
in type 2 diabetes. N Engl J Med 2004;351:1941-51.

Barnett AH, Bain SC, Bouter P, et al. Angiotensin-receptor blockade
versus converting enzyme inhibition in type 2 diabetes and
nephropathy. N Engl J Med 2004;351:1952-61.

Lind L, Pollare T, Berne C, et al. Long-term metabolic effects of
antihypertensive drugs. Am Heart J 1994;128:1177-1183.

Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults. Executive Summary of the Third Report of the
National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in
Adults (Adult Training Panel Ill). JAMA 2001;285:2486-2497.
International Diabetes Federation. IDF Consensus 2005, available
online at www.idf.org (last accessed June 2007).

Kahn R, Buse J, Ferrannini E, et al. The metabolic syndrome: time
for a critical appraisal. Joint statement from the American Diabetes
Association and the European Association for the Study of
Diabetes. Diabetes Care 2005;28:2289-2304.

Grundy SM, Cleeman JI, Daniels SR, et al. Diagnosis and
Management of the metabolic syndrome: An American Heart
Association/National Heart Lung and Blood Institute Scientific
Statement. Circulation 2005;112:2735-2752.

Grundy SM. Metabolic Syndrome: Connecting and reconciling the
Cardiovascular and Diabetes Worlds. J Am Coll Cardiol
2006;47:1093-1100.

50

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Taylor EN, Hu FB, Curhan GC. Antihypertensive Medications and
the Risk of Incident Type 2 Diabetes. Diabetes Care 2006;29:1065-
1070.

Klag MJ, Whelton PK, Randall BL, et al. End-stage renal disease in
African-American and white men. 16 year MRFIT findings. JAMA
1997;277:1293-1298.

Madhavan S, Stockwell D, Cohen H, et al. Renal function during
antihypertensive treatment. Lancet 1995;345:749-751.

Chronic Kidney Disease Work Group. K/DOQI clinical practice
guidelines for chronic kidney disease: Evaluation, classification, and
stratification. Kidney Disease Outcome Quality Initiative. Am J
Kidney 2002;39:51-S266.

Gansevoort RT, Sluiter WJ, Hemmelder MH, et al. Antiproteinuric
effect of blood pressure lowering agents: meta-analysis of
comparative trials. Nephrol Dial Transplant 1995;10:1963-1974.
Giatras |, Lau J, Levey AS, et al. Effect of angiotensin-converting
enzyme inhibitors on the progression of nondiabetic renal disease:
a meta-analysis of randomized trials. Ann Intern Med 1997;127:337-
345.

Maschio G, Alberti D, Janin G, et al. Effect of the angiotensin-
converting enzyme inhibitor benazepril on the progression of
chronic renal insufficiency. Angiotensin-Converting-Enzyme
Inhibition and Progressive Renal Insufficiency Study Group. N Engl
J Med 1996; 334:939-945.

GISEN Group. Randomised placebo-controlled trial of effect of
ramipril on decline of glomerular filtration rate and risk of terminal
renal failure in proteinuric, non-diabetic nephropathy. Lancet
1997;349:1857-1863.

Ruggenenti P, Perna A, Gherardi G, et al. Renal function and
requirement for dialysis in chronic nephropathy on long term
ramipril: REIN follow-up trial. Lancet 1998; 352:1252-1256.
Laverman GD, Navis G, Henning RH, et al. Dual renin-angiotensin
system blockade at optimal doses for proteinuria. Kl 2002;62:1020-
1025.

Nielsen S, Dollerup J, Nielsen B, Jensen HA, Mogensen CE:
Losartan reduces albuminuria in patients with essential
hypertension. An enalapril controlled 3 months study. Nephrol Dial
Transplant 1997;12:19-23.

Remuzzi A, Perico N, Sangalli F, Vendramin G, Moriggi M,
Ruggenenti P, Remuzzi G: ACE inhibition and ANG Il receptor
blockade improves glomerular size-selectivity in IgA nephropathy.
Am J Physiol 1999;276:F457-F466.

Nakao N, Yoshimura A, Morita H, Takada M, Kayano T, Ideura T.
Combination treatment of angiotensin-Il receptor blocker and
angiotensin-converting-enzyme inhibitor in non-diabetic renal
disease (COOPERATE): a randomised controlled trial. Lancet
2003;361:117-24.

Taal MW, Brenner BM. Evolving strategies for renoprotection: non-
diabetic chronic renal disease. Curr Opin Nephrol Hypertens
2001;10:523-531.

51



106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

Hebert LA, Wilmer WA, Falkenhain ME, et al. Renoprotection: One
or many therapies? Kidney Int 2001;59:1211-1226.

Bianchi S, Bigazzi R, Campese VC. Antagonists of Aldosterone and
Proteinuria in Patients with CKD: An Uncontrolled Pilot Study. AJKD
2005;46:45-51.

Babool K, Evans C, Moore RH. Incidence of end-stage renal disease
in medically treated patients with severe bilateral atherosclerotic
renovascular disease. Am J Kidney 1998;31:971-977.

Mailloux LU, Napolitano B, Belluci AG et al. Renal vascular disease
causing end-stage renal disease, incidence, clinical correlates, and
outcomes: a 20-year clinical experience. Am J Kidney
1994;24:622-629.

Pedersen EB. New tools in diagnosing renal artery stenosis. Kidney
Int 2000;57:2657-2677.

Olbricht CJ, Paul K, Prokop M, et al. Minimally invasive diagnosis of
renal artery stenosis by spiral computed tomography angiography.
Kidney Int 1995;48:1332-1337.

Nordmann AJ, Woo K, Parkes R et al. Balloon angioplasty or
medical therapy for hypertensive patients with atherosclerotic renal
artery stenosis? A meta-analysis of randomized controlled trials.
The American Journal of Medicine 2003;114:44-50.

Watson PS, Hadjipetrou P, Cox SV, et al. Effect of renal artery
stenting on renal function and size in patients with atherosclerotic
renovascular disease. Circulation 2000;102:671-1677.

Alcazar JM, Rodicio JL. Ischaemic nephropathy: clinical
characteristics and treatment. Am J Kidney Dis 2000;36:883-893.
Robert D Safian, Stephen C Textor. Renal artery stenosis, New Engl
J Med 2001;344:431-442

Van de Ven PJG, Kaatee R, Beutler JJ, et al. Arterial stenting and
balloon angioplasty in ostial atherosclerotic renovascular disease: a
randomised trial. Lancet 1999;353:282-286.

Beutler JJ , Van Ampting JMA, Van de Ven PJG et al. Long-Term
Effects of Arterial Stenting on Kidney Function for Patients with
Ostial Atherosclerotic Renal Artery Stenosis and Renal Insufficiency.
J Am Soc Nephrol 2001;12:1475-1481.

B Krumme and J Donauer Atherosclerotic renal artery stenosis and
reconstruction. Kidney Int 2006:70(9);1543-7.

Jadranka Butorovic Ponikvar. Renal transplant artery stenosis.
Nephrol Dial Transpl 2003,18 Suppl 5:74-77.

Shepherd RFJ, Zachariah PK and Shub C. Hypertension and left
ventricular diastolic dysfunction in essential hypertension. Am Heart
J 1994;127:906.

Frohlich ED. Pathophysiology of systemic arterial hypertension.
Hurst’s The Heart. 8th edition. New York, Mcgraw-Hill 1993;1391-
1401.

Sheps SG, Frohlich ED. Limited echocardiography for hypertensive
left ventricular hypertrophy. Hypertension 1997;29:560-563.

Koren MJ, Devereux RB, Casale PN, et al. Relation of left ventricular
mass and geometry to morbidity and mortality in uncomplicated
essential hypertension. Ann Intern Med 1991;114:345-352.

52

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

Dahlof B, Devereux RB, Kjeldsen, SE, et al. Cardiovascular
morbidity and mortality in the Losartan Intervention For Endpoint
reduction in hypertension study (LIFE): a randomised trial against
atenolol. Lancet 2002;359:995-10083.

Klingbeil AU, Schneider R. Martus P. A meta-analysis of the effects
of treatment on left ventricular mass in essential hypertension
2003;115:41-46.

Yusuf S, Pfeffer MA, Swedberg K et al. Effects of candesartan in
patients with chronic heart failure and preserved left ventricular
ejection fraction: the CHARM-Preserve Trial. Lancet 2003;362:777-81.
Risk factor changes and mortality results. Multiple Risk Factor
Intervention Trial Research Group. JAMA 1982; 248:1465-1477.
National High Blood Pressure Education Program Working Group
report on primary prevention of hypertension. Arch Intern Med
1993;153:186-208.

Psaty BM, Heckbert SR, Koepsell TD, et al. The risk of myocardial
infarction associated with antihypertensive drug therapies. JAMA
1995;274:620-625.

Furberg CD, Psaty BM, Meyer JV. Nifedipine. Dose-related
increase in mortality in patients with coronary heart disease.
Circulation 1995;92:1326-1331.

Pfeffer MA, Braunwald E, Moye LA, et al. Effects of captopril on
mortality and morbidity in patients with left ventricular dysfunction
after myocardial infarction. Results of the survival and ventricular
enlargement trial. The SAVE Investigators. N Engl J Med
1992;327:669-677.

Randomised trial of intravenous atenolol among 16,027 cases of
suspected acute myocardial infarction: ISIS-1. First International
Study of Infarct Survival Collaborative Group. Lancet 1986;2:57-66.
The Beta-Blocker Pooling Project (BBPP): subgroup findings from
randomized trials in post-infarction patients. The Beta-Blocker
Pooling Project Research Group. Eur Heart J 1988;9:8-16.
McMurray J, Cohen-Solal A, Dietz R, et al. Practical
recommendations for the use of ACE inhibitors, beta blockers,
aldosterone antagonists and angiotensin receptor blockers in heart
failure: Putting guidelines into practice. Eur J Heart Failure 2005;
August;7:710-21.

Beta blocker reference Freemantle N, Cleland J, Young P et al. Beta
Blockade after myocardial infarction: systemic review and meta-
regression analysis. Br Med Journal 1999; 318:1730-1737.

Zhang H, Thijs L, Staessen JA. Blood pressure lowering for primary
and secondary prevention of stroke. Hypertension 2006; 48;187-195.
Mackay J, Mensah G. The Atlas of Heart Disease and Stroke.
Geneva, Switzerland: World Health Organization 2004.
http://www.who.int/cardiovascular_diseases/resources/atlas/en/
(Last accessed July 07).

Lewington S, Clarke R, Qizilbash N, et al. Specific relevance of usual
blood pressure to vascular mortality: a meta-analysis of individual
data for one million adults in 61 prospective studies. Lancet
2002;360:1903-1913.

53



139.

140.

141.

142

143.

144

145.

146.

147.

148.

149.

150.

151.

152.

Asia Pacific Cohort Studies Collaboration: Blood pressure and
cardiovascular diseases in the Asia Pacific region. J Hypertens
2003;21:707-716.

Asia Pacific Cohort Studies Collaboration. Blood pressure indices
and cardiovascular disease in the Asia Pacific region. A pooled
analysis. Hypertension 2003;42:69-75.

Martiniuk AL, Lee CM, Lawes CM, et al. For the Asia-Pacific Cohort
Studies Collaboration. Hypertension: its prevalence and population-
attributable fraction for mortality from cardiovascular disease in the
Asia-Pacific region. J Hypertens 2007;25:73-79.

.Ministry of Health Malaysia. 10 Principal causes of death in MOH

Hospitals, Malaysia in 2005. Health Facts 2005. Ministry of Health

Malaysia, July 2006.
http://www.moh.gov.my/MohPortal/statPublic.jsp (Last accessed
July 07).

MacMahon S, Peto R, Cutler J, et al. Blood pressure, stroke, and
coronary heart disease. Part 1. Prolonged differences in blood
pressure: prospective observational studies corrected for the
regression dilution bias. Lancet 1990;335:765-774.

.Collins R, Peto R, MacMahon S, et al. Blood pressure, stroke and

coronary heart disease. Part 2. Short-term reductions in blood
pressure: overview of randomised drug trials in their epidemiological
context. Lancet 1990;335:827-838.

Gong L, Zhang W, Zhu Y, et al. Shanghai trial of nifedipine in the
elderly (STONE). J Hypertens 1996;14:1237-1245.

Liu L, Wang JG, Gong L, et al. Comparison of active treatment and
placebo in older Chinese patients with isolated systolic
hypertension.  Systolic Hypertension in China (Sys-China)
Collaborative Group. J Hypertens 1998;16:1823-1829.

Staessen JA, Fagard R, Thijs L et al. Randomised double-blind
comparison of placebo and active treatment for older patients with
isolated systolic hypertension. The Systolic Hypertension in Europe
(Syst-Eur) Trial Investigators. Lancet 1997;350:757-764.

Dahlof B, Sever PS, Poulter NR, et al. Prevention of cardiovascular
events with an antihypertensive regimen of amlodipine adding
perindopril as required versus atenolol adding bendroflumethiazide
as required, in the Anglo-Scandinavian Cardiac Outcomes Trial —
Blood Pressure Lowering Arm (ASCOT-BPLA): a multicentre
randomised controlled trial. Lancet 2005;366:895-906.

Liu L, Zhao Y, Liu G, et al. FEVER Study Group. The Felodipine
Event Reduction (FEVER) Study: a randomized long-term placebo-
controlled trial in Chinese hypertensive patients. J Hypertens
2005;23:2157-2172.

PATS Collaborative Group. Post-stroke antihypertensive treatment
study. A preliminary result. Chin Med J 1995;108:710-717.

Rashid P, Leonardi-Bee J, Bath P. Blood pressure reduction and
secondary prevention of stroke and other vascular events: a
systematic review. Stroke 2003;34:2741-2748.

Schrader J, Luders S, Kulschewski A et al. Morbidity and mortality
after stroke, Eprosartan compared with Nitrendipine for secondary
prevention. Principal results of a prospective randomized controlled
study (MOSES). Stroke 2005;36:1218-1226.

54

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

O’Connell JE, Gray C. Treating hypertension after stroke. BMJ
1994;308:1523-1524.

National High Blood Pressure Education Program Working Group
Report on Hypertension in the Elderly. National High Blood Pressure
Education Program Working Group. Hypertension 1994;23:275-
285.

Madhavan S, Ooi WL, Cohen H, et al. Relation of pulse pressure
and blood pressure reduction to the incidence of myocardial
infarction. Hypertension 1994;23:395-401.

Dolan E, Thijs L, Li Y, et al. Ambulatory arterial stiffness index as a
predictor of cardiovascular mortality in the Dublin Outcome Study.
Hypertension 2006;47:365-370.

Chia YC, Pengal S, Poi P. et al. Prevalence of Isolated Systolic
Hypertension and Its relationship to other cardiovascular Risk
factors in a Multiracial Elderly semi-rural Population. International
Conference on Gerontology, Vancouver 2001.

Tuomilehto J. Medical Research Council trial of treatment of
hypertension in older adults: principal results. MRC Working Party.
BMJ 1992;304:405-412.

Messerli FH, Grossman E, Goldbourt U. Are beta-blockers
efficacious as first-line therapy for hypertension in the elderly? A
systematic review. JAMA 1998;279:1903-1907.

Dahlof B, Lindholm LH, Hansson L, et al. Morbidity and mortality in
the Swedish Trial in Old Patients with Hypertension (STOP-
Hypertension). Lancet 1991;338:1281-1285.

Kostis JB, Davis BR, Cutler J, et al. Prevention of heart failure by
antihypertensive drug treatment in older persons with isolated
systolic hypertension. SHEP Cooperative Research Group. JAMA
1997;278:212-216.

Gueyffier F, Bulpitt C, Boissel JP, et al. Antihypertensive drugs in
very old people: A subgroup meta-analysis of randomised
controlled trials. INDANA Group. Lancet 1999;353:793-6.

Bulpitt C, Fletcher A, Beckett N, Coppe J, Gil-Extremera B, Forette
F, Nachev C, Potter J, Sever P, Staessen JA, Swift C and
Tuomilehto J. Hypertension in the very elderly trial HYVET. Drugs &
Aging 2001;18:151-164.

MacMahon S, Rodgers A. The effects of blood pressure reduction
in older patients: an overview of five randomized trials in elderly
hypertensive. Clin Exp Hypertens 1993;15:967-978.

Gianni M, Bosch J, Pogue J et al. Effect of long term ACE Inhibitor
Therapy in elderly vascular disease patients European Heart Journal
2007 March 29 (Epub ahead of print). Accessed April 2007.

Brown MA, Lindheimer MD, de Swiet M, Van Assche A, Moutquin J-
M (2001). The classification and diagnosis of the hypertensive
disorders of pregnancy: statement from the International Society for
the Study of Hypertension in Pregnancy (ISSHP). Hypertension in
Pregnancy 20(1), ix-xiv.

Brown MA, Hague WM, Higgins J et al (2000). The detection,
investigation, and management of hypertension in pregnancy. Aust
NZ J Obstet Gynaecol 40, 133-155.

55



168.

169.
170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

Report of the National High Blood Pressure Education Program
Working Group on High Blood Pressure in Pregnancy (2000). Am J
Obstet Gynecol 183, S1-22.

WHO Technical Report Series No. 862, 1996.

Davey DA (1995). Hypertensive disorders of pregnancy. In
Dewhurst’s Textbook of Obstetrics and Gynaecology for
Postgraduates Whitfield CR (editor), 5th edition, p. 175-227.
Montan S (2004). Drugs used in hypertensive diseases in
pregnancy. Curr Opin Obstet Gynecol 16, 111-115.

Robson SC, Hunter S, Boys RJ, Dunlop W (1989). Serial study of
factors influencing changes in cardiac output during human
pregnancy. Am J Physiol 256, H1060-H1065.

Roberts JM, Pearson G, Cutler J, Lindheimer M (2003). Summary of
the NHLBI Working Group on Research on Hypertension During
Pregnancy. Hypertension 41, 437-445.

Hermida RC, Ayala DE, Fernandez JR, Mojon A, Alonso I, Silva I,
Ucieda R, Codesido J, Iglesias M (1999). Administration time-
dependent effects of aspirin in women at differing risk for
preeclampsia. Hypertension 34, 1016-10283.

Vainio M, Kujansuu E, Iso-Mustajarvi M, Maenpaa J (2002). Low
dose acetylsalicylic acid in prevention of pregnancy-induced
hypertension and intrauterine growth retardation in women with
bilateral uterine artery notches. Br J Obstet Gynaecol 109(2), 161-7.
Ruano R, Fontes RS, Zugaib M (2005). Prevention of preeclampsia
with low-dose aspirin — a systematic review and meta-analysis of
the main randomized controlled trials. Clinics 60(5), 407-414.

Villar J et al on behalf of the WHO Calcium Supplementation for the
Prevention of Preeclampsia Trial Group (2006). World Health
Organization randomized trial of calcium supplementation among
low calcium intake pregnant women. Am J Obstet Gynecol 194,
639-649.

Makrides M, Duley L, Olsen SF (2006). Marine oil, and other
prostaglandin  precursor, supplementation for pregnancy
uncomplicated by pre-eclampsia or intrauterine growth restriction.
The Cochrane Library Issue 3.

Meher S & Duley L (2006). Garlic for preventing pre-eclampsia and
its complications. The Cochrane Library Issue 3.

Thaver D, Saeed MA, Bhutta ZA (2006). Pyridoxine (vitamin B6)
supplementation in pregnancy. The Cochrane Library Issue 3.
Poston L, Briley AL, Seed PT, Kelly J, Shennan AH (VIP Trial
Consortium) (2006). Vitamin C and vitamin E in pregnant women at
risk for pre-eclampsia (VIP trial): randomised placebo-controlled
trial. Lancet 2006:367(9517), 1119-20.

McCaw-Binns AM, Ashley DE, Knight LP, MacGillivray |, Golding J
(2004). Strategies to prevent eclampsia in a developing country: I.
Reorganization of maternity services. Int J Obstet Gynecol 87, 286-294.
MacgGillivray I, McCaw-Binns AM, Ashley DE, Fedrick A, Golding J
(2004). Strategies to prevent eclampsia in a developing country: Il.
Use of a maternal pictorial card. Int J Obstet Gynecol 87(3), 295-300.

56

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

Royal College of Obstetricians and Gynaecologists (RCOG),
Guideline No. 10 (A), March 2006. The management of severe pre-
eclampsia / eclampsia. Valid until March 2009.

Magee LA, Cham C, Waterman EJ, Ohlsson A, von Dadelszen P
(2003). Hydralazine for treatment of severe hypertension in
pregnancy: a meta-analysis. BMJ 327(7421), 955.

Brown MA, Buddle ML, Farrel T, Davis GK (2002). Efficacy and
safety of nifedipine tablets for the acute treatment of severe
hypertension in pregnancy. Am J Obstet Gynecol 2002;187, 1046-
1050.

The Eclampsia Trial Collaborative Group (1995). Which
anticonvulsant for women with eclampsia? Evidence from the
Collaborative Eclampsia Trial. Lancet 1995;345, 1455-1463.

The Magpie Trial Collaborative Group (2002). Do women with pre-
eclampsia, and their babies, benefit from magnesium sulphate? The
Magpie Trial: a randomised placebo-controlled trial. Lancet 359,
1877-1890.

Matthys LA, Coppage KH, Lambers DS, Barton JR, Sibai BM (2004).
Delayed postpartum preeclampsia: an experience of 151 cases. Am
J Obstet Gynecol 2004;190,1464-6.

Chasan-Taber L, Willett WC, Manson JE, et al Prospective study of
oral contraceptives and hypertension among women in the United
States. Circulation 1996; 94:483-489.

Guidelines for management of hypertension: report of the fourth
working party of the British Hypertension Society, 2004—BHS IV.
Rosenberg L, Palmer JR, Rao RS, et al. Low-dose oral
contraceptive use and the risk of myocardial infarction. Arch Intern
Med 2001; 161:1065-1070.

Farley TMM, Collins J, Schlesselman JJ. Hormonal contraception
and risk of cardiovascular disease. Contraception 1998; 57:
211-230.

Sylvia Wassertheil-Smoller et al. Hypertension and its treatment in
postmenopausal women: baseline data from the women’s health
initiative. Hypertension 2000; 36:780-789.

Women'’s Health Initiative Steering Committee Effects of conjugated
equine estrogen in postmenopausal women with hysterectomy: the
Women’s Health Initiative randomized controlled trial. JAMA 2004;
291(14):1701-1712.

Williams B, Poulter NR, Brown MJ, Davis M, Mclnnes GT, Potter JF
et al Guidelines for management of hypertension: report of the
fourth working party of the British Hypertension Society - BHS IV. J
Hum Hypertens 2004; 18: 139-85.

Sorof JM, Lai D, Turner J, Poffenbarger T et al. Overweight ethnicity
and the prevalence of hypertension in school aged children.
Pediatrics 2004; 113: 475-82.

Jago R, Harrell JS, McMurray RG et al. Prevalence of abnormal lipid
and blood pressure values among an ethnically diverse population
of eighth-grade adolescents and screening implications. Pediatrics
2006; 117:2065-73.

57



199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

The Fourth Report on the Diagnosis, Evaluation, and Treatment of
High Blood Pressure in Children and Adolescents. National High
Blood Pressure Education Program Working Group on High Blood
Pressure in Children and Adolescents. Pediatrics 2004; 114;555-
576.

Jonsson B, Carides GW, Burke TA, et al. Cost effectiveness of
losartan in patients with hypertension and LVH: an economic
evaluation for Sweden of the LIFE trial. J Hypertens 2005; 23:1425
-1431.

Lim TO, Zaki M, Maimunah AH, Rozita H, et al. Prevalence,
awareness, treatment and control of Hypertension in Malaysian
adult population. Singapore Medical Journal 2004; 45:20-27.
Malaysian Statistics on Medicine 2004. Edited by Sarojini S and Lim
TO

Information Documentation System (IDS) Unit , Ministry of Health
2005

MN Amrizal, Y Rohaizat, Ahmed Z et al. Casemix Costing in
Universiti Kebangsaan Malaysia Hospital using the Top-Down
Approach: Cost Analysis for Cardiology Cases. Malaysia J of Public
Health Medicine 2005; 5 (suppl 2): 33-44 2007.

Lim YN, Lim TO (Eds). Thirteenth Report of the Malaysian Dialysis
and Transplant Registry, 2005. Kuala Lumpur, 2006

Hooi LS, Lim TO, Goh A et al. Economic Evaluation of Centre
Haemodialysis and Continuous Ambulatory Peritoneal Dialysis in
Ministry of Health Hospitals, Malaysia. Nephrology 2005; 10, 25-32.
Collins R, MacMahon S. Blood pressure, antihypertensives drug
treatment and the risks of stroke and of coronary heart disease.
British Medical Bulletin 1994; 50: 272-98.

British National Formulary (BNF): BMJ Publishing Group Ltd and
RPS Publishing (a wholly-owned publishing organisation of the
Royal Pharmaceutical Society of Great Britain); Sept 2007

2003 European Society of Hypertension-European Society of
cardiology guidelines for the management of arterial hypertension.
Journal of Hypertension 2003, 21:1011-1053.
Vasavada,N,Saha,C,Agarwal,R. A double blind randomised
crossover trial of two loop diuretics in chronic kidney disease.
Kidney Int 2003; 64:632.

Sulaiman M.M. Rahman ARA Noor AR Effectiveness of
Accommodation of therapy with or without diuretics in the treatment
of essential hypertensive. Asia Pacific Journal of pharmacology
2001; 15:17-24.

Frishman, WH, Bryzinski, BS, Coulson, LR, et al. A multifactorial trial
design to assess combination therapy in hypertension. Arch Intern
Med 1994; 154:1461.

Stergiou, GS, Makris, T, Papavasiliou, M, et al. Comparison of
antihypertensive effects of an angiotensin-converting enzyme
inhibitor, a calcium antagonist and a diuretic in patients with
hypertension not controlled by angiotensin receptor blocker
monotherapy. J Hypertens 2005; 23:883.

58

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

227.

Chobanian, AV, Bakris, GL, Black, HR, et al. The Seventh Report of
the Joint National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure: The JNC 7 Report. JAMA
2003; 289:2560.

Chobanian, AV, Bakris, GL, Black, HR, et al. The Seventh Report of
the Joint National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure: The JNC 7 Report. JAMA
2003; 289:2560-2572.

Carlsen, JE, Kober, L, Torp-Pedersen, et al. Relation between dose
of bendrofluazide, antihypertensive effect, and adverse biochemical
effects. BMJ 1990; 300:975.

Wasswertheil-Smoller, S, Blaufox, MD, Oberman, A, et al. Effect of
antihypertensives on sexual function and quality of life: The TAIM
study. Ann Intern Med 1991; 114:613.

Siscovick, DS, Ragunathan, TE, Psaty, BM, et al. Diuretic therapy for
hypertension and the risk of primary cardiac arrest. N Engl J Med
1994.

D G Beevers. Beta-Blockers for Hypertension: Time to call a halt. J
Hum Hypertens 1998; 12: 807 - 10.

Messerli, et al. Beta- Blockers in Hypertension-the emperor has no
clothes: An open center to present and prospective drafters of new
guidelines for the treatment of Hypertension. Am J Hypertens 2003.
Lindholm LH, et al. Cardiovascular morbidity and mortality in
patients with diabetes in the Losartan Intervention For Endpoint
reduction in hypertension study (LIFE): a randomized trial against
atenolol. Lancet 2002; 359:1004-10.

Bradley, et al. How strong is the evidence for use of beta-blockers
as first line therapy for hypertension? Systematic review and meta-
analysis. J Hypertens 2006; 24:2132 - 41.

Conlin, et al. Four-year stay on the therapy patterns in patients
initiated with the angiotensin Il antagonist Losartan versus other
antihypertensive drug classes. Clin Ther 1999; 23: 1999 - 2010.
Messerli FH, Grossman E. The use of sublingual nifedipine: a
continuing concern. Arch Intern Med 1999; 159; 2259-2260.

Julius S, Kjeldsen SE, Weber M, et al. Outcomes in hypertensive
patients at high cardiovascular risk treated with regimens based on
valsartan or amlodipine: the VALUE randomized trial. Lancet 2004;
363:2002-2031.

Angeli F, Verdecchia P, Reboldi GP, et al. Calcium channel blockade
to prevent stroke in hypertension: a meta-analysis of 13 studies with
108, 793 subjects. Am J Hypertens 2004; 17: 817-822.

Pepine CJ, Handberg EM, Cooper-DeHOff RM, et al: INVEST
Investigators. A calcium antagonist vs a non-calcium antagonist
hypertension treatment strategy for patients with coronary artery
disease. The International Verapamil-Trandolapril Study (INVEST): A
randomized controlled trial. JAMA 2003; 290: 2805-16.

59



228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

Poole-Wilson PA, Lubsen J, Kirwan BA, et al; A Coronary disease
Trial Investigating Outcome with Nifedipine gastrointestinal
therapeutic system investigators. Effect of long-acting nifidepine on
mortality and cardiovascular morbidity in patients with stable angina
requiring treatment (ACTION trial): Randomised controlled trial.
Lancet 2004; 364:849-57.

The CONSENSUS Trial Study Group. Effects of enalapril on
mortality in severe congestive heart failure. Results of the
Cooperative North Scardinarian Enalapril Survey Study
(CONSENSUS): N Engl J Ma 1987; 4: 316:1429-35.

The SOLVD Investigators. Effects of enalapril on mortality and the
development if heart failure in asymptomatic patients with reduced
left ventricular ejection fraction. N Engl J Med 1992; 327:685-91.
Effect of Ramipril and morbidity of survivors of acute myocardial
with clinical evidence of heart failure. The Acute Infarction Ramipril
Efficacy Efficacy (AIRE) study investigators. Lancet 1993; 2;
342:821-8.

GISSI-3: Effects of Lisinopril and transdermal glyceryl tritrate singly
and together on 6-week mortality and ventricular function after
acute myocardial infarction. Lancet 1994; 343:115-22.

ISIS-4: A randomised factorial trial assessing early oral captopril,
oral mononitrate and intraveneous magnesium sulphate in 58,050
patients with suspected acute myocardial infarction. 1515-4
Collaborative Group. Lancet 1995; 345:609-85.

The effect of the Angiotensin-Converting-enzyme inhibitor
Zofenorpil on mortality and morbidity after anterior myocardial
infarction. The survivol Infarction Long term Evaluation (SMILE)
study investigators. N Eng J Med 1995; 2: 332: 80-5.

Berl T, Hunsicker LG, Lewis JB, et al. Cardiovascular outcomes in
the irbesartan diabetic nephropathy trial of patients with type 2
diabetes and overt nephropathy. Ann Intern Med 2003; 138:542-549.
McMurray JJ, Ostergren J, Swedberg K et al. Effects of candesartan
in patients with chronic heart failure and reduced left-ventricular
systolic function taking angiotensin-converting-enzyme inhibitors:
the CHARM -Added trial. Lancet 2003; 362: 767-71.

Cohn JN, Tognoni G. Valsartan Heart Failure Trial Investigations. A
randomized trial of the angiotensin receptor blocker valsartan in
chronic heart failure. N Eng J Med 2001;6;345:1667-75.

Blood Pressure Lowering Treament Trialist's Collaboration Turnbull
F, Neal B, Pfeffer M, et.al. . Blood pressure-dependent and
independent effects of agent that inhibit the renin-angiotensin
system. J Hypertension, 2007; 25:951-8.

Koch-Weser J, Graham R, Pettinger W. Drug therapy: prazosin. N
Engl J Med 1979; 300:232-236.

Gillenwater JY, Conn RL, Chrysant SG, et al. Doxazosin for the
treatment of benign prostatic hyperplasia in patients with mild to
moderate essential hypertension: a double-blind, placebo-
controlled, dose-response multicenter study. J Urol 1995; 154:110-115.

60

241.

242,

243.

244,

245,

246.

247.

248.

249.

250.

251.

Vigil-De Gracia P, Lasso M et.al. Severe hypertension in pregnancy:
hydralazine or labetolol. A randomized clinic trial. Eur J Obstet
Gynecol Reprod Biol 2006; 128:157-62.

Packer M, Bristow MR, Cohn JN, et al. The effect of carvedilol on
morbidity and mortality in patients with chronic heart failure. U.S.
Carvedilol Heart Failure Study Group. N Engl J Med 1996;
334:1349-1355.

Krum H, Coats AJS, Fowler MB et al. Effects of initiating carvedilol
in patients with severe chronic heart failure: result from the
COPERNICUS Study. JAMA 2003; 289:712-718.

Poole-Wilson PA, Swedberg K, Cleland JGF et al. Comparison of
carvedilol and metoprolol on clinical outcomes in patients with
chronic heart failure in the Carvedilol Or Metoprolol European Trial
(COMET): randomised controlled trial. Lancet 2003; 362:7-13.
Bakris GL, Fonsecs V, Katholi RE et al. Metabolic effects of
carvedilol vs metoprolol in patients with type 2 diabetes and
hypertension. JAMA 2004; 292:2227-2236.

Balenis GC, Fonseca V, Kathali RE. Metabolic Effects of Cavedilol vs
Metroprolol in patients with type 2 diabetes mellitus and
hypertension: a randomised controlled trials. Jama 2004; 292:2227-36.
Salvi RM. Methyldopa.
http://www.inchem.org/documents/pims/pharm/methyldo.htm (last

accessed in June 2007)

Marck H, Andrew J, Thomas V et al. The Merck Manual of Medical
information (second home edition): Some drugs used to treat
symptoms and complications of menopause 2003; 243:1360.
Sanjuliani AF, Genelhu de Abreu V, Ueleres Braga J, et al. Effects of
moxonidine on the sympathetic nervous system, blood pressure,
plasma renin activity, plasma aldosterone, leptin and metabolic
profile in obese hypertensive patients. J Clin Basic Cardiol 2004;
7:19-25.

Jacob S, Klimm HJ, Rett K, et al. Effects of moxonidine vs
metoprolol on blood pressure and metabolic control in hypertensive
patients with type 2 diabetes. Exp Clin Endocrinol Diabetes 2004;
112: 315-322.

Fenton C, Keating GM and Lyseng-Williamson KA. Moxonidine, A
review of its use in Essential Hypertension. Drugs 2006; 66: 477-
496.

61



APPENDIX 1

List of British Hypertension Society-validated electronic BP sets commonly

available in Malaysia for clinical use and home/self assessment

APPENDIX 2

Cockroft-Gault Formula

Creatinine Clearance =

[140 - Age (years)] x Weight (kg)

(ml/min/1.73m?)

0.812 x s. creatinine (mcmol/L)

APPENDIX 3

Antihypertensive drugs currently available in Malaysia

Diuretics
Amiloride-Hydrochlorothiazide
Bumetanide

Chlorothiazide

Chlorthalidone

Frusemide

Hydrochlorothiazide

Indapamide

Spironolactone
Triamterene-Hydrochlorothiazide

Combined alphal/beta-blockers
Carvedilol
Labetalo

Direct vasodilators
Hydralazine

Minoxidil
Nitroglycerin

Sodium Nitroprusside

Beta-blockers
Acebutolol
Atenolol
Betaxolol
Bisoprolol
Esmolol
Metoprolol
Nadolol
Nebivolo
Oxprenolol
Pindolol
Propranolol
Sotalol
Timolol

ACE inhibitors
Captopril
Enalapril
Fosinopril
Imidapril
Lisinopril
Perindopril
Quinapril
Ramipril

Alpha-blockers
Alfuzosin
Doxazosin
Prazosin
Terazosin

Calcium channel blockers
Amlodipine

Diltiazem

Felodipine

Isradipine

Lacidipine

Lercanidipinel

Nicardipine

Nifedipine

Verapamil

Angiotensin receptor blockers
Candesartan

Irbesartan

Losartan

Olmesartan

Telmisartan

Valsartan

(HEM-907)

Standard adult (22-32)
Large adult (32-42)

Device/Grade Cuff sizes (cm) | Weight| Dimensions |Number/type of
(9) (Ixwx h, mm) |batteries

Microlife BP-3AG1 Standard adult 22-32, 365 | 130x105x52 |4 x AA 1.5v
Last reading memory |included) included. Mains

Large adult (32-42) adaptor available
Microlife 3BT0-A Standard adult 22-32, 430 | 180x114x75 |4 x AA 1.5v

included) included. Mains

Large adult (32-42) adaptor available
Microlife BP A100 Standard adult 22-32, 525 | 152x125x95 |4 x AA 1.5v
Pulse arrhythmia included) included. Mains
detection. Last Large adult (32-42) adaptor available
reading memory
Microlife BP 3AC1-1 |Standard adult (22-32, 510 | 1770x118x88 |4 x AA 1.5v
60 reading memory | included) included. Mains
capacity Large adult (32-42) adaptor available
Microlife BPA 100 Standard adult (22-32,) 565 | 152x140x95 |4 x AA 1.5v
Plus included) included. Mains
Derivative of 3BTO-A. | Large adult (32-42) adaptor available
Automatic averaging of
3 readings, arrhythmia
detection, 99 reading
memory capacity.
Omron T9P (HEM- Small adult (17-22) 380 | 177x115x71 |4 x AA Battery
759P) Standard adult (22-32)

Large adult (32-42)
Omron M5 (HEM-742) | Small adult (17-22) 380 |177x135x 112 |4 x AA Battery

Standard adult (22-32,

included)

Large adult (32-42).

NB Cuff depth on

Small is 11cm,

Standard is 15cm and

Large is 17.5 cm. The

Standard and Large

cuffs are deeper than

average.
Omron T5/T5-M Small adult (17-22) 420 |126x198x102 4 x AA Battery
(HEM-762/752) Standard adult (22-32,

supplied)

Large adult (32-42)
Omron IA1 (HEM- Small adult (17-22) 355 | 152x122x79 |4 x AA Battery
7000) Standard adult (22-32,

supplied)

Large adult (32-42)
Omron IA1B (HEM- | One-Size Cuff fits 350 | 131x155x84 |4 x AA Battery or
7000C1L) 22-42 AC/DC adaptor
Omron HEM-907 Small adult (17-22) 910 [203x139x 131 |AC Adaptor (with

battery pack)

Centrally acting drugs
Alpha-methyldopa
Clonidine

Moxonidine
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Fixed-dose combination drugs
Atenolol/chlorthalidone
Candesartan/hydrochlorothiazide
Irbesartan/hydrocholorothiazide
Losartan/hydrochlorothiazide
Metoprolol/chlorthalidone
Oxprenolol/chlorthalidone
Perindopril/indapamide
Pindolol/clopamide
Valsartan/hydrochlorothiazide
Telmisartan/hydrocholorothiazide
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APPENDIX 4
Normative tables of BP based on age and sex adjusted for
height percentiles

BP Levels for Boys by Age and Height Percentile

Age| BP SBP, mm Hg DBP, mm Hg Age,| BP SBP, mm Hg DBP, mm Hg
o Percentile of Height Percentile of Height v et Percentile of Height Percentile of Height
5m 10th 25(h 50(h 75th gom 95m 5th 10lh 25m 50m 75m gom g5m 5(h 10(h 25(h 50(h 75(h goth 95th 5(h 10(h 25th 50(h 75th goth gsth
1 |50" (80 81 83 85 87 88 89|34 35 36 37 38 39 39 11 | 50" | 99 100102 104 105 107 107 |59 59 60 61 62 63 63
90" | 94 95 97 99 100 102 103|49 50 51 52 53 53 54 90" (113 114115 117 119 120 121 |74 74 75 76 77 78 78
95" | 98 99 101 103 104 106 106|54 54 55 56 57 58 58 95" (117 118119 121 123 124 125|78 78 79 80 81 82 82
99" (105 106 108 110 112 113 114|61 62 63 64 65 66 66 99" (124 125127 129 130 132 132|86 86 87 88 89 90 90
2 |50" |84 85 87 88 90 90 92 (39 40 41 42 43 44 44 12 | 50" [101 102104 106 108 109 110|59 60 61 62 63 63 64
90" | 97 99 100 102 104 105 106|54 55 56 57 58 58 59 90" (115 116118 120 121 1283 123|74 75 75 76 77 78 79
95" (101 102 104 106 108 109 110|59 59 60 61 62 63 63 95" (119 120122 123 125 127 127|78 79 80 81 82 82 83
99" 109 110 111 113 115 117 117|66 67 68 69 70 71 71 99" (126 127129 131 133 134 135|86 87 88 89 90 90 91
3 | 50" |86 87 89 91 93 94 95 (44 44 45 46 47 48 48 13 | 50" [104 105106 108 110 111 112|60 60 61 62 63 64 64
90" (100 101 103 105 107 108 109|59 59 60 61 62 63 63 90" (117 118120 122 124 125 126|75 75 76 77 78 79 79
95" (104 105 107 109 110 112 113|63 63 64 65 66 67 67 95" (121 122124 126 128 129 130|79 79 80 81 82 83 83
99" 1111 112 114 116 118 119 120(71 71 72 73 74 75 75 99" (128 130131 133 135 136 137|87 87 88 89 90 91 91
4 | 50" |88 89 91 93 95 96 97 (47 48 49 50 51 51 52 14 | 50" [106 107 109 111 113 114 115|60 61 62 63 64 65 65
90" (102 103 105 107 109 110 11162 63 64 65 66 66 67 90" (120 121123 125 126 128 128 |75 76 77 78 79 79 80
95" 1106 107 109 111 112 114 11566 67 68 69 70 71 71 95" (124 125127 128 130 132 132|80 80 81 82 84 84 84
99" 1113 114 116 118 120 121 122(74 75 76 77 78 78 79 99" (131 132134 136 138 139 140|87 88 89 90 92 92 92
5 |50" |90 91 93 95 96 98 98 |50 51 52 53 54 55 55 15 | 50" (109 110112 113 115 117 117 |61 62 63 64 65 66 66
90" (104 105 106 108 110 111 112|65 66 67 68 69 69 70 90" (122 124125 127 129 130 131|76 77 78 79 80 80 81
95" 1108 109 110 112 114 115 116(69 70 71 72 73 74 74 95" (126 127129 131 133 134 135|81 81 82 83 84 85 85
99" 115 116 118 120 121 123 123|77 78 79 80 81 81 82 99" (134 135136 138 140 142 142|188 89 90 91 92 93 93
6 | 50" |91 92 94 96 98 99 100|53 53 54 55 56 57 57 16 | 50" (111 112114 116 118 119 120|63 63 64 65 66 67 67
90" (105 106 108 110 111 113 113|68 68 69 70 71 72 72 90" (125 126128 130 131 133 133|78 78 79 80 81 82 82
95" 1109 110 112 114 115 117 17|72 72 73 74 75 76 76 95" (129 130132 134 135 137 13782 83 83 84 85 86 87
99" 1116 117 119 121 123 124 125(80 80 81 82 83 84 84 99" (136 137 139 141 143 144 145|90 90 91 92 93 94 94
7 |50" |92 94 95 97 99 100 101|(55 55 56 57 58 59 59 17 | 50" [114 115116 118 120 121 122 |65 66 66 67 68 69 70
90" |106 107 109 111 113 114 115(70 70 71 72 73 74 74 90" (127 128130 132 134 135 136|80 80 81 82 83 84 84
95" 1110 111 113 115117 118 119(74 74 75 76 77 78 78 95" (131 132134 136 138 139 140|84 85 86 87 87 88 89
99" 1117 118 120 122 124 125 126(82 82 83 84 85 86 86 99" (139 140141 143 145 146 14792 93 93 94 95 96 97
8 | 50" |94 95 97 99 100 102 102|56 57 58 59 60 60 61
90" |107 109 110 112 114 115 116|71 72 72 73 74 75 76
95" 1111 112 114 116 118 119 120(75 76 77 78 79 79 80
99" 1119 120 122 123 125 127 12783 84 85 86 87 87 88
9 | 50" |95 96 98 100 102 103 104|57 58 59 60 61 61 62
90" 109 110 112 114 115 117 118|72 73 74 75 76 76 77
95" {113 114 116 118 119 121 121|(76 77 78 79 80 81 81
99" (120 121 123 125 127 128 12984 85 86 87 88 88 89
10| 50" | 97 98 100 102 103 105 106|58 59 60 61 61 62 63
90" |111 112 114 115117 119 119(73 73 74 75 76 77 78
95" 1115116 117 119 121 122 123|77 78 79 80 81 81 82
99" (122 123 125 127 128 130 130|85 86 86 88 88 89 90
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BP Levels for Girls by Age and Height Percentile

Age,|
y

BP
Percentile

SBP, mm Hg

Percentile of Height

DBP, mm Hg
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Source: Mational High Blood Pressure Education Program Working Group on High Blood Pressure
in Children and Adolescents®
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LIST OF ABBREVIATIONS

ABPM ambulatory blood pressure monitoring
ACEI angiotensin-converting enzyme inhibitor
ALT alanine aminotransferase

ARB angiotensin receptor blocker

AST aspartate aminotransferase

BP blood pressure

BPH benign prostate hypertrophy

CCB calcium channel blocker

CEE conjugated equine estrogen

CHD coronary heart disease

CAD coronary artery disease

CKD chronic kidney disease

COC combined oral contraceptive

CVA cerebral vascular accident

CVD cardiovascular disease

DBP diastolic blood pressure

DM diabetes mellitus

ECG electrocardiogram/electrocardiography
ESRD end-stage renal disease

FBS fasting blood sugar

GFR glomerular filtration rate

HDL high-density lipoprotein

HRT hormone replacement therapy

LDL low-density lipoprotein

Lv left ventricle

LVH left ventricular hypertrophy

MI myocardial infarction

NSAID non-steroidal anti-inflammatory drug
PVD peripheral vascular disease

RF risk factor

SBP systolic blood pressure

TG triglycerides

TOC target organ complication

TOD target organ damage
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KEY TO EVIDENCE STATEMENTS
LEVEL

| Evidence obtained from at least one properly randomized
controlled trial

I - 1 | Evidence obtained from well-designed controlled trials without
randomization

Il - 2 | Evidence obtained from well-designed cohort or case-control
analytic studies, preferable from more than one center or
research group

Il - 3 | Evidence obtained from multiple time series with or without the
intervention. Dramatic results in uncontrolled experiments (such
as the results of the introduction of penicillin treatment in the
1940s) could also be regarded as this type of evidence

Il | Opinions of respected authorities, based on clinical experience;
descriptive studies and case reports; or reports of expert
committees

SOURCE: U.S./CANADIAN PREVENTIVE SERVICES TASK FORCE

GRADES OF RECOMMENDATIONS

A At least one meta analysis, systematic review, or RCT, or
evidence rated as good and directly applicable to the target
population

B Evidence from well conducted clinical trials, directly applicable
to the target population, and demonstrating overall consistency
of results; or evidence extrapolated from meta-analysis,
systematic review, or RCT

(¢} Evidence from expert committee reports, or opinions and/or
clinical experiences of respected authorities; indicates absence
of directly applicable clinical studies of good quality

SOURCE: MODIFIED FROM SCOTTISH INTERCOLLEGIATE CUIDELINES
NETWORK [SIGN]
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