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Haemorrhage, intravascular thrombosis
and embolism are common clinical
manifestations of many diseases. Un-
regulated activation of the haemostatic
system may cause thrombosis with
embolism, which reduces blood flow to
critical organs (eg brain, myocardium).

NORMAL HAEMOSTASIS

Primary haemostasis (Figure 1):

Sequence of events
1. Vascular injury.
2. Von Willebrand factor: It "fixes"

(adheres) the platelet via its glyco-
protein GpIa/lIa receptor, to adhere
to the collagen fibrils exposedby the
injury.

3. After "activation" of the platelet,
platelets form a "plug" via GpIIb/lIIa,
which links fibrinogen to platelets.

"Activated" platelets produce, among
other substances, Thromboxane Ar,
which contr ibutes s igni f icant ly  to
platelet aggregation.

Secondary haemostasis:
This is the reaction of the plasma coagu-
lation system, which leads to fibrin
formation after the initial platelet plug
(See Figure 2).

Thrombolysis:
Clot lysis begins immediately after for-
mation of the haemostatic plug (Fig. 3).

The endothelial cell secretes uroki-
nase (UR) and tissue plasminogen
activator (tPA) - they change plasmino-
gen to plasmin. Plasmin lysis turns the
fibrin clot into fibrin deeradation
products (FDP).

HIGH-RISK PATIENTS FOR
THROMBOSIS:

l. Immobilisation: Any form of pro-
longed immobilisation, especially
post surgery.

2. Chronic congestive heart failure.
3. Patients with atherosclerotic vascular

disease, eg coronary artery disease.
4. Patients with underlying malig-

nancy.
5. Pregnancy.

Many of these high-risk groups have
inherited or acquired hypercoagulable
states.

DRUG THERAPY

An ti c o agul a ti on th e rapy:

Heparin:
.  Hepar in b inds to and act ivates

antithrombin III.
It dramatically reduces thrombin
formation and therefore fibrin
formation.

LI nJi'act i o n ute d, c o nv en ti o tt u I
hepurin, when used, should be of
sufficient dose to keep the activated
partial thromboplastin time (PTT)

1.5-2 times the patient's pre-heparin
PTT.

primary prevention of vas cular
events, available data support

using 75 to Slmg/day."
R.G. Hart et ol, Arch. Neurc|. 2000:57:326
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Ileparin for patients who received Alteplase [STEMII < 6h
. Initial heparin bolus: 60 ulkg [maximum 4 000 u]
. Followed by 12 u/kg/hour infusion (maximum I 000 u/h).

Ileparin for non-ST-elevated myocardial infarction [non-STEMII
(If no Alteplase is given):
. Initial bolus 60-70 u/kg [maximum 5 000 u].
. Followed by 12-15 u/kg/hour infusion.

GOAL Heparin therapy in ACS:
. PTT 50-70 seconds.

which slows thrombin generation by
impairing the activity of prothrombin.
The simplest way to introduce anti-
coagulation is to administer a single
dose daily and to monitor the INR
(Internat ional  Normal ised Rat io
method). In this method the patient's PT
(Prothrombin time) is compared to the
mean PT for a group of normal
individuals.

Frequent  moni tor ing of  INR is
mandatory for every patient on oral
warfarin. Drug interactions may cause
abrupt f luctuations of INR with

thrombosis or serious bleeding as

complications. (See Table 2).

Ta reuene the anticoagulant effect 0f wafarin:
. Fresh-frozen plasma: works imme-

diately but effect lasts only a few
hours.

. Vitamin K: takes 8-12 hours to
become effective.

Haemorrhagic skin necrosis is a rare

complication of the use of heparin.

Fibrinolytic therapy

F i bi n ril1, ti r sy.r te nt :
Normally, fibrinolysis (dissolving the
blood clot) is initiated by the release of
tPA or pro-urokinase from endothelial
cells. Activators of the fibrinolytic
system accelerate c lot  lys is  when
administered by activating plasminogen
(See Figure 4).

Fihinolttic awntt nsed:
l. Streptokinase: This isisolatedfrom

haemolytic streptococci. Unfortu-
nately, many people have anti-
streptococcal antibodies in their
serum, which wil l cause severe
febrile and allergic reactions when
streptokinase is given.
Maximum dose 1.5 mill ion units
I.V. as infusion over I hour.

Therapy can reduce mortality by
23o/o after one month and 9.5%o
mortality reduction by one year.

2. Tissue-type Plasminogen Activator
(tPA): tPA is a naturally occulring
molecule released from endothelial

cells. Commercially it is produced
using recombinant DNA technology
to produce ateplase [Actilyse@].
Maximum dose 100 mg over lYz
hours.

Therapy can reduce the mortality
by 20% after 1 month andby 2l%:o
after 6 months.

3. Tenecteplase [Metalyse@]: Weight
adjusted dose from 30 mg (<60 kg
weighQ to 50 mg (>90 kg weight).

Indications
ST-elevated myocardia l  in farct ion

ISTEMI] within 6 hours of onset of
infarction.

.lide-qlJeils
All agents cause haemorrhage, therefore
major contraindications to their use are
bleeding risks - such as recent surgery

"When aspirin is givenfor
primary prevention of vas cular
events, available data support

using 75 to Slmg/day."
R,G, Hafi et al, Arch. Neutul. 2000;57:326
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UNDERUCENCE

. Prophylaxis of venous thrombosis

. Treatrnent ofvenous thrombosis

. Treatment ofpulmonary ernbolism

. Prevention of systemic embolism
- Atrial fibrillation.
- Tissue heart values.
- Valvular heart disease.

. Mechanical prosthetic valves (high
risk).

. Treatment of acute myocardial
infarction.

Figure 4: Fibrinolltic system

Plasminogen activator
Inhibitors (PAI-l)
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I
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FDP
(fibrin degradation
products)
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severe hypertension,  neurological
lesions (CVA, head injuries and intra-
cranial aneurysms) or gastrointestinal
bleeding.

'l 
imin.q ol altnini.rtrutliotr

The ideal time to administer fibrinolytic
therapy is within 6 hours after onset of
acute chest pain. This time to fibrino-
lytic therapy can be extended to 12
hours but after that there is very little. if
any, benefit.

Antiplatelet Drug Therapy

; l.rpiritt:
A s ingle dose of  aspi r in  inh ib i ts
thromboxane A, and the platelet then
remains inactive for the rest of its
lifespan (7-10 days).

Irdiulirtrts
l. Primary prevention: Taking the

trials into account, the use ofaspirin
leads to 32o/oreduction in non-fatal
MI and l3%o reduction in any
vascular event with a trend towards
increased risk of haemorrhagic
stroke. The benefit has only been
shown for people at least 45-50
years old. (See Tuhle 3).
Acute coronarl,' syndrome: In un-
stable angina and non-STEMI [non-
ST elevation] MI aspirin causes a
50% reduction in death or MI. The
beneficial effect of aspirin in acute
myocardial infarction has been
demonstrated with a23%o reduction
in vascular mortality by aspirin (vs
2\o/oreduction in death with strepto-
kinase). But if both aspirin and
streptok inase are used s imul ta-
neously the mortality reduction is
42%.
Secondary prevent ion:  Aspi r in
reduces the incidence of second
infarctions by 25%.
' I ' lA/s t roke:  

Aspi r in  reduce the
frequency of transient ischaemic
attacks (TIAs). Aspirin also reduces
the risk of second stroke by 25%.

..' I.t p / rt t t tl o.t I I.<( :

. In acutcr events:
160 mg/day-320 mglday.

. [,ong-term therapy:
75-100 mg (this dose is effective
with least GI bleeding). Enteric-
coated aspirin application aims to
reduce gastrointestinal side-effects.

Op tthII IIa inltihltor.r (dnlas0tti.r/.r)
Final platelet aggregation is mediated
through the Gp IIb/IIIa receptors on
platelets binding to one another via
fibrinogen. This is the rationale for
these agents.  They do not  b lock
Thromboxane A' therefore if used with
aspirin (which does block Thromboxane
,{2) they have an enhanced action.

Three drugs are currently used for
acute coronary syndrome treatment or
in coronary intervention:
1. Abciximab [ReoPro@]
2. Eptifibatide flntegrilin@]
3. Tirofiban [Aggrastat@]

These agents are administered intrave-
nously in the abovementioned very
specia l ised s i tuat ions and in the
treatment of acute coronary syndrome
they reduce composite end points in
patients who are treated medically or
wi th a percutaneous coronary in ter-
vention.

Dl/y,rL,lrttt,,lt'

The  p rec i se  an t i p l a te le t  ac t i on  i s
unknown. This drug is weak on its own,

but enhances the beneficial effect of
aspi r in  to prevent  progression of
peripheral occlusive arterial disease or
for  the secondary prevent ion of
ischaemic stroke.

\n' c,ru/ ttttliphh'/tl Lt.ttrl-r

These are thienopyridine derivatives.
They inhibit ADP-dependent pathways
of platelet activation. They have a slow
onset ofaction.
. 'tr'iclopidine 

lTiclid@]: Severe neu-
tropenia has been noted up to lo/o of
patients. A rare, fatal side-effect is
TTP (thrombotic thrombocytopenic
purpura).

. {ikrpidogrel [Plavix@]: Severe neu-
tropenia occurs much less than with
Ticlid. The CAPRIE-study demon-
strated that Plavix@ significantly
reduces events in high-risk patients.
(See 'I 'able 

4).

In patients similar to the CAPRIE study,
aspirin would be expected to prevent l9
major events versus 24 for Plavix@ for
each 1 000 patients treated for one year.

I
I
J
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Table 3:

Outcomes at
3.8-6.8 years

Event rates
Aspirin Placebo RRR (es%) NNT (9s% Cr)

Myocardial
Infarction r.7% 2.4% 30% [20 to 38] 150 [113 to224]

All cardio-
vascular events 4.5% 5.2% 13% [6 to l9l 149 197 to 3171

All cause
mortality 3.2% 3.4% 6% [3 to 14] N.S.

Bleeding
complications

r.0% 0.7%

Relative risk
increase
63% 134-eel

NN to harm

37s l2sr-7391
Final analysis: Aspirin for primary prevention:
. In persons at high risft for C.V.D., aspirin reduces the incidence of coronary

artery disease.
. Aspirin does not reduce all-cause mortality.
. Reduction of C.A.D. is associated with an increase of bleeding complications.

Table 4:

Outcome event Aspirin Clopidogrel RRR Ies%CI]

Ischemic shoke
M.I.
Vascular death

s.83% 532% 8.7% [0.3 to 16.5]

Death from any cause 3.11% 3.0s% 2.2% l-9.9 to 1291
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C kpi dogre / (P lauix@ ) fn p a tie n ts a n dergo ing
PCI (percataneztls czrzilatJ intenention)
. This is the PCI Core Trial: Plavix@

vs Placebo.
. Primary endpoint: (CV death; MI;

urgent revascularisation) :
-  45% reached endpoint  on

Plavix@.
-  6.4% reached endpoint  on

Placebo.
RR:
0.10 l9s% CI: 0.50-0.971(p:0.03)

RR reduction:
30% lgs% Cr: 3-50%l

CONCLUSION

This short summary should be adequate
for practitioners as a core knowledge
from which they can employ anti-
thrombotic treatment modalities. I

Please refer to CPD Questionnaire
on page 55.
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DALLAS, Feb. 18 - The blood thinner clopidogrel,
when used with aspirin, reduced the risk of subsequent
heart attack, stroke and death in people who came to
the emergency department with new or increasing chest
pain or aheart attack, according to a report in today's
rapid access issue of Circulation: Journal of the
American Heart Association.

Researchers also found that the drug's benefits
emerged within hours of administration and continued
for up to a year when patients took it daily after hospital
discharge.

Researchers in this sfudy looked at whether adding
clopidogrcl to aspirin therapy would further benefit
these high-risk patients.

Previous studies on clopidogrel have shown benefit
in these patients, but the drug's effects over this length
of time have never been reported on such a large
population, says stydy co-author Shamir R. Mehta,
M.D., assistant professor of medicine at McMaster
University in Hamilton in Ontario, Canada.

Emergency department physicians in 28 countries
participated in the Clopidogrei in Unstable angina to
prevent Recurrent Events (CURE) trial, which involved
12,562 patients with unstable angina or non-ST segment
elevation heart attack. Patients had an average age of
64 and 38 percent were women.

Patients in the sfudy received either clopidogrel or
placebo. All were treated with aspirin. Patients in the
clopidogrei group received an immediate loading dose
of 300 milligrams (mg) of the medication, followed by
75 mg each day for up to one year.

Researchers found that clopidogrel had a beneficial
effect within hours of the first dose. Within the first 30
days, 5.4 percent of patients in the placebo group and

4.3 percent of patients in the active group had aheart.
attack, stroke or death. This meant that clopidogre I users
had a 2l percent reduction in major events. After 30
days, 6.3 percent ofthose in the placebo group suffered
a major event versus 5.2 percent in the clopidogrel group
- an 18 percent difference.

"It is important to note the apparent universality of
these results," Mehta says. "The benefit of combined
aspirin and clopidogrel therapy was observed against a
broad range of clinical practices in multiple countries."

Patients on clopidogrel had no significant excess in
life-threatening bleeds; however, there was an excess
of non-life-threatening bleeds, according to the study.
The researchers write that benefits of the drug far
outweighed the risk of bleeding.

Mehta says that the study's results can change the
practice of medicine in important ways. "Clopidogre I
gives cardiologists a new alternative for use in this group
of patients to improve outcomes."

Mehta's results support  the American Fleart
Association/American College of Cardiology guidelines
for managing acute coronary syndromes, which
recommend the short-term use of clopidogrel, and
suggest that longer-tenn use may be beneficial.

"Both aspirin and clopidogrei should be initiated early
and continued long-term, with other medications as
appropriate," Mehta says. "The combined use of these
treatments will lead to the greatest benefits in the largest
number of patients."
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MBChB.
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