
Aspirin is not for people below the
age of 21 years due to the risk of
Reye's syndrome.  Aspirin has not
been tested in diabetes mellitus
patients younger than 30 years of age
and should not routinely be used in
this young age group.

Well-controlled hypertension
(high-risk patients)

Low-dose aspirin (75 mg/day) has
been shown in the HOT study to
reduce the risk of MI in those patients
whose blood pressure was well con-
trolled.  It should not be used in
patients whose blood pressure is not
controlled or in hypertensives who
have a low risk of developing cardio-
vascular disease.

DOSE OF ASPIRIN

• For acute MI: initial dose of 160 -
325 mg, chewed and swallowed.

• Unstable angina: initial dose 160 -
325 mg and subsequent daily dose
75 - 100 mg.

• Secondary prevention: daily dose
of 75 - 325 mg (every other
day)(lowest dose with proven bene-
fit was 75 mg/day).

• Primary prevention:  no clear indi-
cation of correct dose — consider
75 - 160 mg/day in ‘high-risk’
patients.

ADVERSE EFFECTS

GI toxicity (bleeding)
Bleeding can occur with doses from
30 mg to 1 300 mg. The risk of a
major GI bleed was 2 - 4/1 000 in
the middle-aged and 4 - 10/1 000 in
the elderly given aspirin for 5 years.

Haemorrhagic stroke
A meta-analysis of 16 trials consisting
of 55 462 patients showed a RR of
1.84 with 12 haemorrhagic strokes
per 10 000 patients treated with
aspirin.  This harmful effect is seen as
unacceptable when it occurs in
patients at a very low risk of develop-
ing cardiovascular disease, but when
given to a high-risk patient, benefit far
outweighs harm.

Other adverse effects
Aspirin can interfere with blood pres-
sure control in high doses (1 500
mg/day). It can interfere with ACE-I in
doses of more than 100 mg/day, and
can induce asthma.

ALTERNATIVES TO ASPIRIN

About 5 - 10% of patients will not tol-
erate aspirin. The following alterna-
tives are available in those cases:
• Clopidogrel (Plavix). In the Caprie

study, 325 mg/day aspirin versus
75 mg/day clopidogrel showed a
significant increase in benefit from
clopidogrel after 2 years (p = 0.04).
Neutropenia occurred as a side-
effect in 0.1% of patients treated
with clopidogrel.

• Dipyridamole. For recurrent stroke
prevention, this drug is equally
effective.  

The problem of the two alternative
options for aspirin-intolerant patients is
that they are much more expensive.

CONCLUSION

Aspirin decreases mortality and rein-
farction when given in acute MI, unsta-
ble angina, and for long-term second-
ary prevention.  Despite the strength of
the data, 20 - 50% of patients with
clear indications for aspirin are not
receiving it.  There is still much to be
done by general practitioners to
increase the use of highly effective
drugs like aspirin.
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The drugs in this group are called thi-
azides, benzothiadiazides or sulpho-
namide diuretics.  Chlorothiazide is the

prototype of the group. Chlorthalidone
is slowly absorbed and therefore has
a longer duration of action.  These
drugs inhibit sodium chloride (NaCl)
re-absorption in the distal convoluted
tubule.  They also indirectly raise
potassium excretion and decrease Ca2

excretion.  They are relatively weak
diuretic agents but with sustained
effects.  The mechanism of action of
these drugs in the treatment of hyper-
tension is poorly understood.  It may
take up to 1 month for the maximum
effect.  They are usually effective with-
in 3 - 4 days.

ANTIHYPERTENSIVE EFFECT

Early effect 
The early mechanism for blood pres-
sure reduction is by sodium diuresis
and volume depletion (plasma volume
and extracellular fluid volume) and by
reducing cardiac output.  This is how-
ever only a temporary effect and all
will return to normal in a few weeks.
A shrunken volume leads to a reactive
rise in renin.

Long-term effect 
Thiazide diuretics cause a reduction of
peripheral resistance, which lowers
blood pressure.  The mechanism
responsible for the lowered peripheral
resistance may involve potassium
channel activation, but the precise
mechanism is still poorly understood.

ADVERSE EFFECTS

The adverse effects of thiazide diuret-
ics can be kept to a minimum if the
dose is kept low (< 25 mg/day).

• Metabolic effects. These consist
of hyperuricaemia due to uric acid
retention, carbohydrate intolerance
(via insulin resistance) and dyslipi-
daemia.  The effects are dose related.

• Hypokalaemia is due to renal
potassium loss and may cause meta-
bolic alkalosis that may lead to sec-
ondary hyperaldosteronism.

• Hypercalcaemia. A slight rise in
serum calcium of little concern is some-
times noted.
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• Impotence (erectile dysfunc-
tion) may on occasion develop but
can be kept to the minimum if the
dose is kept below the equivalent of
25 mg/day of hydrochlorothiazide.

• Hyponatraemia. Only a very
small number of patients taking diuret-
ics will develop this side-effect, which
on occasion may be severe.

EFFICACY

Blood pressure usually falls about 10
mmHg and the antihypertensive effect
of diuretics persists indefinitely.
Thiazide diuretics provide efficacy in
blood pressure reduction similar to
that of other classes of antihyperten-
sives.  Black patients and the elderly
respond better to thiazide diuretics.  
A diuretic also enhances the effective-
ness of all other types of antihyperten-
sive drugs.  This potentiation of thi-
azide diuretics or other antihyperten-
sive drugs depends on: 

• contraction of fluid volume with sub-
sequent renin release which potenti-
ates the action of, e.g β-blockers, ACE
inhibitors and angiotensin receptor
blockers 
• prevention of fluid accumulation that
frequently follows the use of other anti-
hypertensive drugs.

Diuretics have been used effectively
for the treatment of millions of hyper-
tensive patients during the past 40
years.  In about half of all hyperten-
sive patients, adequate control of
blood pressure with diuretics as
monotherapy is possible.  The usual
dose used could be as low as 12.5
mg/day and even doses as low as
6.25 mg/day may be adequate espe-
cially when combined with another
antihypertensive drug.

Duration of action
The antihypertensive effect lasts
beyond the diuretic effect and may
persistently reduce blood pressure for
18 - 24 hours.  It is important to
realise that the full antihypertensive
effect of low doses may take up to 4
weeks to develop.

Combination therapy
There is a significant effect from small
doses, even below 12.5 mg/day,
when hydrochlorothiazide (HCTZ) is
added to a wide variety of other anti-
hypertensive agents.  An HCTZ dose
as low as 6.25 mg added to a 
β-blocker (Bisoprolol) has been on the
market for a long time with much effi-
cacy.

Resistance to diuretics
• Excessive dietary sodium may

cause resistance.
• Renal impairment: with increasing

renal failure thiazides will not
work.

• The use of non-steroidal anti-inflam-
matory drugs (NSAIDs) may blunt
the effect of most diuretics.

REDUCTION OF CARDIO-
VASCULAR EVENTS

In a meta-analysis published in 1990
by Collins et al.,1 it was demonstrated
that diuretics reduced stroke on aver-
age by 38% and coronary artery dis-
ease by 16%. The reduction of stroke
was as effective as expected from epi-
demiological studies.  The reduction of
myocardial infarction (MI) was less
than expected.  Researchers argued
that the metabolic side-effects may
have prevented the reduction in MI
and that this led to the lower doses of
diuretics currently used.

In a more recent meta-analysis, signifi-
cant risk reductions in stroke, coronary
heart disease, etc. are demonstrated
(Fig. 1).  

In the Systolic Hypertension in the
Elderly Program (SHEP) study, pub-
lished in 1991, there were significant
decreases in cardiovascular (CV)
events and strokes in elderly patients
given a diuretic-based regimen.3 The
Swedish Trial in Old Patients with
hypertension-2 [STOP-2] in 19994

reported no difference in CV events
among elderly hypertensives treated
with diuretics, ACE-inhibitors or calci-
um channel antagonists.

In the Antihypertensive and Lipid-low-
ering Treatment to prevent Heart
Attack (ALLHAT) published in 2002
three different medications were com-
pared in the treatment of hypertension
with an endpoint of fatal MI or non-
fatal MI in > 40 000 patients.  In this
trial a low-dose thiazide diuretic
(chlorthalidone) was similar in out-
come reduction to amlodipine (calcium
channel antagonist) or lisinopril (ACE
inhibitor) (Fig. 2).

MULTIPLE DRUG THERAPY

Fewer than 50% of all patients with
hypertension will achieve target (goal)
blood pressure with monotherapy, and
this includes diuretics as monotherapy.
The figure may be better for the elder-
ly and black patients using diuretics.
Most patients will require more than
one drug to achieve target blood pres-
sure.  Much of the current data indi-
cate that a diuretic should be part of
the combination of drugs necessary to
achieve goal blood pressure.  In many
patients with so-called ‘resistant’ 

Fig. 1. Risk reductions with low-dose diuretics (RR = relative risk).

Treatment better Treatment worse

RR (95% CI)

0.4 0.7 1.0
RR (95% CI)

Stroke 0.66 (0.55 - 0.78)

Coronary heart disease 0.72 (0.61 - 0.85)

Heart failure 0.58 (0.44 - 0.76)

Total mortality 0.90 (0.81 - 0.99)

Cardiovascular mortality 0.76 (0.65 - 0.89)
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hypertension (BP > 160/100 mmHg,
using 2 - 3 drugs) a response will be
achieved by increasing the dose of
diuretic or adding a diuretic if it was
not part of the original combination.
It is increasingly realised that achiev-
ing goal blood pressure is of funda-
mental importance in hypertension
management.

SUMMARY

The current state of our knowledge
suggests that a low-dose thiazide-type
diuretic is inexpensive and effective,
and should be used in all combina-
tions of antihypertensive treatment reg-
imens. This is the initial antihyperten-
sive agent of choice, as meta-analysis
of randomised controlled trials in
hypertension has consistently demon-
strated.  These large bodies of evi-
dence have clearly shown that diuret-
ics as initial monotherapy, or in combi-
nation with other antihypertensive
agents, are not only effective in reduc-
ing blood pressure, but also in reduc-
ing morbidity and mortality in hyper-
tensive patients.

References available on request.
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ALLHAT(Antihypertensive and lipid-lowering treatment to prevent heart attack)

N = 42 418 patients.  HT plus one additional risk factor.
Goal: BP < 140/90 mmHg

Primary Endpoint: CHD death and non-fatal MI

Relative risk (95% CI)

Favours
chlorthalidone

Amlodipine 0.98 (0 .90 -1 .07)

(Event rat e over 6 years: 11 .3%)

0.7 1.3

Lisinopril 0 .99 (0.91 -1.08)

(Event rat e over 6 years: 11 .4%)

1

Chlort halidone
(Event rat e over
6 years:11.5%)
C h l o r t h a l i d o n e
(Event rate
over 6 years:
11.5%)

Favours amlodipine
Favours lisinopril

Fig. 2. The ALLHAT study results.

FORENSIC DIALYSIS

Blood-filled filter cartridges from kidney dialysis machines may be the answer to
forensic investigators’ interpretation of blood spatter at a crime scene, accord-

ing to research carried out in New York. The microstucture of the filter car-
tridges seems to reproduce accurately the effects of shooting at real flesh, which
could help detectives model patterns of spilt blood. So far, forensic experts have

used 'stand-ins' for human flesh. They normally soak a sponge in blood and
shoot at it. But this is not a good model because the body doesn't contain many

reservoirs of pooled blood. In fact, contrary to what we see on-screen, unless
the bullet hits an artery or open wound, blood spatter is minimal.

(Randerson J. New Scientist 2003; 15 March, p.7.)
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