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Thrombophilia in coronary artery disease: A double jeopardy
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Thrombophilia can be defined as an increased risk of thrombosis. The central event to the pathogenesis
of any thrombotic episode is the perturbation of haemostasis, the cause of which may be genetic or
environmental. The clinical manifestations of the chronic development of coronary artery atheroma
are angina and acute myocardial infarction. In recent years literature is emerging on the role of
different factors of blood coagulation in arterial thrombosis. Different coagulation factors, natural
anticoagulants, platelet antigens and other factors such as homocysteine, lipoprotein (a), have been
studied as risk factors for coronary artery disease (CAD). The results of many of these studies are
contradictory. In India, there is an alarming rise in the number of young patients with myocardial
infarction (MI) and an interesting feature is that a large majority of these patients lack the conventional
risk factors. There have been scattered studies on the thrombophilia status among Indians. The
management of thrombophilia can be done by a regimen of different drugs which has been evaluated
in different clinical trials. Since the cost of thrombophilia investigations is quite phenomenal for a
developing country like India, the selection of these investigations assumes an utmost importance.
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Thrombophilia can be defined as an increased risk of
thrombosis-hereditary or acquired. The hereditary causes
of thrombophilia are deficiency of protein C, protein S
and antithrombin III, factor V Leiden,
hyperhomocysteinaemia, prothrombin G20210A
polymorphism and elevated levels of factor VIII,
von-Willebrand factor (vWF) and fibrinogen levels. The
acquired causes are antiphospholipid antibodies, cancer
and hyperhomocysteinaemia due to mild nutritional folic
acid, vitamin B12 or B6 deficiency or associated
hyperlipidaemia. Acquired thrombophilia can also occur
in persistently inflammatory conditions and
myeloproliferative disorders1.

The clinical manifestations of thrombophilia are
venous thromboembolism at a young age, thrombosis at
different sites (cerebral sinuses, portal), recurrent foetal
loss, pre-eclampsia, premature atherosclerosis,
myocardial infarction at a young age without any

conventional risk factors and family history of venous
thromboembolism1. The main event in the pathogenesis
of any thrombotic event is the perturbation of
haemostasis1. This perturbation may be genetically
determined or environmental. But, since the onset of
thrombosis in majority of cases is at a later stage, it is
unlikely that genetic causes may be the sole determinant.
This points  towords a gene-environment interaction in
thrombosis. There are certain distinctions between
arterial and venous thrombosis. The thrombus is platelet
rich in arterial thrombosis and fibrin rich in venous
thrombosis. Additionally in arterial thrombosis, there is
presence of atheroma in arterial thrombosis which
represents vascular wall damage2.

Atherosclerotic disease is a generalized disorder of
the vascular tree characterized by long-term
atheromatous plaque formation and culminating in
atherothrombotic obstructive lesions that lead to tissue
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damage2. Angina and acute myocardial infarction (MI)
are the clinical manifestations of the chronic development
of coronary artery atheroma. The underlying processes
that lead to atheroma formation and coronary thrombosis
are complex involving various systems that regulate
vasoactivity, adhesion molecules, inflammation, lipid
metabolism, coagulation and the fibrinolytic pathways2.

The pathogenesis of arterial thrombotic disease
involves multiple genetic and environmental factors
related to atherosclerosis and thrombosis. The generally
well accepted risk factors include smoking, hypertension,
hyperlipidaemia, obesity, diabetes and a positive family
history2,59.

Although environmental influences may account for
a rise in MI in recent years, genetic background can
also be expected to play important role in influencing the
disease. In recent years there is a rapidly growing
literature on the relationship between the haemostatic
system, the environment and arterial thrombosis. This
literature mainly comprises the variation in genes for
blood coagulation factors, inhibitors, fibrinolytic factors
and platelet membrane receptors.

Thus, thrombophilia does play an important role in
the pathogenesis of coronary artery disease (CAD).

Thrombophilia in CAD

Here the different thrombophilia markers studied in
patients of arterial thrombosis, are summarized in brief.

Fibrinogen: Elevated levels of fibrinogen have been
known to be most consistently associated with occlusive
vascular disorders. Studies such as the Northwick Park
Heart study3 have prospectively related fibrinogen to MI
and stroke3. However, relationship between fibrinogen
polymorphisms and disease is less clear though there is
compelling evidence of associations between fibrinogen
level and arterial disease, and between fibrinogen level
and certain polymorphisms4-6.

Factor V Leiden: It was observed that activated protein
C (APC) addition to plasma from certain patients with
inherited thrombophilia did not show a prolongation in
clotting time7. This APC resistance was found to be
associated with a point mutation in the factor V gene at

the cleavage site for APC. This is known as factor V
Leiden and this mutation is a G-A substitution at position
1691 as a result of which Arg506 is replaced by Gln506

8.
This results in a loss of cleavage site for APC due to
which factor V becomes resistant to inactivation by
APC. The role of factor V Leiden as a risk factor for
thrombophilia in young patients with MI is unclear. The
reports have been contradictory with some studies
finding an association9,10 and others finding no
association11,12.

Homocysteine: Homocysteine is an intermediary
metabolite of essential dietary amino acid methionine.
The adverse effects of hyperhomocysteinaemia are
endothelial injury, smooth muscle proliferation, increased
production of platelet aggregating substances like
thromboxane A2, inhibition of natural anticoagulation
pathway via protein C, thrombin- thrombomodulin
system13,14.  Many studies have shown that mild
hyperhomocysteinaemia was associated with an
increased risk of CAD15-17. Hyperhomocysteinaemia is
known to be associated with a variety of acquired and
genetic causes which include age, sex, medications,
diseases, such as renal failure, diabetes mellitus and
hypothyroidism defects of enzymes involved in
homocysteine metabolism and nutritional deficiencies
(B6, B12 and folic acid)13,14.

One of the genetic causes for mild
hyperhomocysteinaemia is associated with a thermolabile
variant of methylenetetrahydrofolate reductase
(MTHFR) that is due to a C to T substitution at
nucleotide 67713. As a result of this variant, the enzyme
methylenetetrahydrofolate reductase has a decreased
specific activity at 37ºC. This enzyme plays a role in the
remethylation pathway of homocysteine to methionine
and is essential for the conversion of 5,10-methylene
tetrahydrofolate to 5-methyl tetrahydrofolate.

Prospective studies examining the risk of arterial
thrombosis with hyperhomocysteinaemia have yielded
mixed results with most studies showing weak or no
association18,19. This raises the point whether elevated
homocysteine levels are a cause or a consequence of
CAD.

MTHFR C677 T has been studied as a risk factor
for CAD with some studies finding an association20 and
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others failing to find any association21. A second genetic
polymorphism in MTHFR has also been described. This
involves an A to C change at position 129822. There has
been one study which found that A1298C mutation was
associated with early onset of CAD23.

Platelet antigens: Of the different platelet antigens, the
most extensively studied one in relation to MI is the human
platelet alloantigen-1 (HPA-1) polymorphism. It is located
on the platelet glycoprotein IIb-IIIa. There have been
contradictory reports with studies finding an
association24,25 and others failing to find such an
association26,27. Altered platelet reactivity in HPA-1b
individuals has also been studied with contradictory
results28,29. The other platelet antigens studied are GPIIb
Ile843Ser, GPIa C807T and Kozak polymorphism with
conflicting results and warranting additional studies to
confirm these observations30-35.

Prothrombin gene polymorphism: It has been found
that a nucleotide change (G to A transition) at a position
20210 in the 3'untranslated region of prothrombin gene
is associated with elevated prothrombin levels36. Studies
on association of this polymorphism with arterial disease
have yielded contradictory results37,38.

Lipoprotein (a) [Lp (a)]: Lp (a) is a complex serum
lipoprotein composed of an low density lipoprotein (LDL)
particle linked to apolipoprotein B-100. Lp (a) has a close
structural homology to plasminogen. Due to its LDL-
like properties, it accumulates in the arterial walls leading
to atherosclerosis. Lp (a) has also been shown to
stimulate the secretion of plasminogen activator inhibitor
and interfere with fibrinolysis39. This has been studied
most commonly in Indian patients with CAD39-41.

Fibrinolytic system: The fibrinolytic system consists of
plasminogen which is converted to plasmin by tissue
plasminogen activator (t-PA) and urokinase42.
Plasminogen activator inhibitor-1 (PAI-1) is a mjaor
inhibitor of the fibrinolytic system and is synthesized by
a variety of cells which include platelets, endothelial cells
and vascular smooth muscle cells42. Plasma
concentration of t-PA antigen correlates well with
PAI-1 activity rather than with t-PA activity. Elevated
levels of t-PA antigen have been found in patients with
MI and therefore it may be a predictive risk factor for
recurrent or future MI42-44. The reasons for increased t-

PA antigen levels are unclear. It may be due to the
prevalent endothelial dysfunction or may represent a net
activation of endogenous fibrinolysis in response to the
underlying atherosclerosis. The gene for t-PA is present
on chromosome 8. An Alu repeat insertion-deletion
polymorphism has been found in the t-PA gene which
influences the release rate of t-PA. The role of this
polymorphism in arterial thrombosis is unclear with
conflicting reports45-47.

Increased PAI-1 levels have also been found to be
related to risk of arterial thrombosis48. A common
insertion/deletion polymorphism 4G/5G of the promoter
region of the PAI-1 has been described. The 4G allele
has been associated with inability to bind a transcriptional
repressor protein, resulting in an increased PAI-1 mRNA
expression and increased PAI-1 levels. This
polymorphism has been studied as a risk factor for CAD
and MI with contradictory results49,50. To summarize,
the role of the fibrinolytic system in cardiovascular disease
in unclear. Further studies are warranted to understand
better the role of this system.

Protein C, protein S, and antithrombin III: The role of
PC, PS, ATIII deficiencies in arterial thrombosis is
unclear with isolated case reports51.

Factor VIII and von-Willebrand factor (vWF:Ag):
Increased levels of factor VIII and vWF: Ag are known
to be associated with fatal and non-fatal arterial
thrombotic events52,53. In prospective studies involving
patients with underlying atherosclerosis, vWF levels were
found to be independently associated with risk of acute
thrombotic event53.

Other factors : Factor VII is a vitamin-K dependent
coagulation protein which on activation binds to tissue factor
present in damaged vascular subendothelium and initiates
coagulation. The interest in this protein was aroused by the
findings of the Northwick Park Heart study that elevated
levels of factor were prospectively linked to fatal but not to
non-fatal MI3. In addition, several intragenic factor VII
polymorphisms which influence plasma factor VII levels
have been described. Most of the attention has been focused
on Arg353-Gln substitution which is located in the catalytic
domain of factor VII. The evidence to date does not suggest
the association of factor VII levels or factor VII
polymorphisms as risk factors for arterial disease54-56.
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Factor XIII is a transglutaminase that forms covalent
bonds between fibrin monomers and stabilizes a fibrin
clot. Factor XIII circulates as a zymogen composed of
two catalytic A subunits and two carrier B subunits.
Thrombin cleavage of a 37 amino acid N-terminal
peptide results in activation of the catalytic subunit. A
Val34Leu polymorphism of the catalytic subunit is
located 3 amino acid residues from the thrombin
cleavage site. This polymorphism is associated with
increased factor XIII activity.  Studies have found
conflicting results regarding the protective effect of the
Leu34 allele against MI57,58.

CAD in India

MI is one of the commonest causes of death in the
developing and developed world. From being a disease
of the old age, MI in Indian people is claiming a large
number of lives even before the patients are reaching
their fortieth birthday. Stress, strain, change in food habits
and environmental pollution probably contribute to the
recent epidemic of MI which is being observed in India
today59,60. The alarming fact is that the incidence,
prevalence, hospitalization and mortality due to CAD in
Asian Indians is three to four times greater than in
American and European counterparts59.

Epidemiologcal studies have been carried out in India
to determine the prevalence of CAD in both the rural
and urban populations in the country since late 1950s
and early in 1960s in Agra and Delhi. The prevalence of
CAD has increased from 1.05 per cent in 1960 to
9.67 per cent in 1995 which in other words means a
nine-fold increase over a period of 35 yr57. The rural
areas have not been spared either. The increase in rural
areas is two-fold in a span of twenty years60. Another
serious revelation is the increased prevalence of CAD
in both men and women of the younger age groups i.e.,
men in age groups of 20-39 yr and women in age groups
of 20-49 yr. In the Chennai urban population study, the
prevalence rate of CAD in urban south Indians was
11 per cent, which was ten times higher than that
reported forty years ago61. Studies show that
cardiovascular disease has reached alarming proportions
in India and it cannot be neglected62,63.

Thus, the prevalence of CAD in India has increased
considerably over the past few years and could become

the number one killer if interventions are not done. The
most striking feature of premature CAD in Indians is
the low prevalence of traditional risk factors. Hence,
there is an urgent need to look into the other factors that
can lead to an increased predisposition for CAD. This
warrants the investigations for thrombophilia in MI
patients, in India.

Thrombophilia markers in MI in India

The traditional risk factors have been studied in
Indians in relation to CAD. However, this does not
totally explain the high incidence of CAD among
Indians. To date, there  have been scattered studies
which have investigated some of the thrombophilia
markers unlike the western countries.

The most frequently studied of these markers is
Lp(a). Several case-control studies have shown that
patients with CAD have significantly higher Lp(a)
levels39-41. A recent study from Bangalore which
recruited 300 CAD patients, did not find any correlation
of Lp(a) with CAD64. Thus, Lp(a) may be an important
risk factor for Indians which should be confirmed by
larger studies. Our limited studies have not shown it to
be an important risk factor (unpublished data). Of the
natural anticoagulants, protein C levels were found to
be raised in patients with previous MI in a study from
Chennai65. Among the coagulation factors, elevated
levels of fibrinogen have been found to be a risk factor
for CAD in Indians66,67. Fibrinogen, tPA and PAI-1
have also been found to be associated with CAD in
south Indian males68.

Studies on homocysteine in Indians have yielded
conflicting results67,69-74. A study in UK69 found elevated
homocysteine levels in patients with coronary heart
disease as compared to controls and higher levels in
UK Indians as compared to Europeans. However, four
studies from India have failed to find any association
between homocysteine and CAD67,70-72. Another recent
study from Mumbai found that the thermolabile
MTHFR variant was associated with
hyperhomocysteinaemia in patients with coronary heart
disease73. However, no significant difference was found
in homocysteine levels between the patients and
controls. Recently one study reported homocysteine as
an independent risk factor for CAD in young Indians74

INDIAN J MED RES, JULY 2004



17

with mean homocysteine levels twice in patients as
compared to controls.

In our previous study, prothrombin gene polymorphism
was not found in patients with venous thrombosis and in
normal control75. This observation has been confirmed
in an other study on Indians in Punjab76, suggesting very
low prevalence or absence of this polymorphism in India.
In our preliminary study, factor V Leiden was found to
be a risk factor for MI in the young Indian patients77.
The role of MTHFR C677T has been studied in cases
of venous thrombosis75 but its role in CAD on Indian
patients is unknown. The remaining markers have not
been studied in our patients, and need to be studied to
get a clear picture of thrombophilia status in our patients.

Management of thrombophilia

Thrombophilia management comprises drugs, exercise
and a strict diet regimen.

Antithrombotic agents: These agents prevent the
formation of thrombus associated with MI and inhibit
platelet function by blocking the cyclooxygenase enzyme
and preventing subsequent aggregation. Examples are
aspirin (inhibits cyclooxygenase), heparin (augments the
activity of antithrombin III and prevents the conversion
of fibrinogen to fibrin), warfarin (inhibits the effect of
vitamin K on several clotting factors).

Thrombolytic agents: These agents prevent recurrent
thrombus formation, lysing the thrombus and aid in rapid
restoration of haemodynamic disturbances. Thrombolytic
treatment should be started within 30 min of arrival of
patients. Maximum benefit occurs when administered
within 1-3 h of onset of symptoms. Examples include
alteplase (fibrin specific agent with a half-life of 5 min
and adjunctive therapy with iv heparin if necessary),
t-PA (forms tertiary complex with fibrin and
plasminogen), reteplase (recombinant plasminogen
activator that forms plasmin after facilitating cleavage
of endogenous plasminogen), streptokinase (acts with
plasminogen to convert plasminogen to plasmin which
degrades fibrin clots and fibrinogen) and tenecteplase
(modified version of alteplase).

Platelet aggregation inhibitors: These inhibit platelet
aggregation and reduce mortality. ADP receptor
inhibitors like clopidogrel and ticlopidine are the main

agents. The latter one leads to agranulocytosis; hence
monitoring blood investigations is necessary. Clopidogrel
was found to be more beneficial over aspirin in the
CAPRI trial78. Others include GP IIb-IIIa inhibitors
like eptifibatide, tirofiban (antagonists of GpIIb-IIIa
receptor), abciximab (human-murine monoclonal
antibody used in urgent/elective percutaneous coronary
intervention). The beneficial effect of abciximab in
combination with alteplase in thrombolysis was
observed in TIMI 14 trial79.

Low molecular weight heparin (LMWH): LMW
heparins are produced from unfractionated heparin using
a combination of column chromatography, chemical
cleavage or by microbial heparinase treatment80. There
are innumerable products in the market and these are
not strictly bioequivalent. Low molecular weight and
synthetic heparionoids have multiple modes of action.
These inhibit factor X, improve fibrinolysis and also have
substantial antithrombin activity. LMWH produce less
osteoporosis and less incidence of heparin induced
thrombocytopaenia80. It normally does not require
laboratory monitoring unless given in very high dosage.
Dalteparin was found to be a better drug in the FRISC
trial81.

Other thrombin inhibitors: (i) Hirudin or its analogues-
Hirudin is isolated from the salivary glands of medicinal
leech Hirudo medicinalis and is very costly. The
analogues of hirudin are bivalirudin and lepirudin. Hirudin
binds irreversibly to thrombin and its effect lasts for a
long time. Hence, its dosage should be chosen very
carefully. The advantages are high bioavailability after
subcutaneous injection, weak immunogenecity and easy
monitoring with thrombin time (TT) or activated partial
thromboplastin time (APTT). Hirudin was found to be
as effective as heparin in the TIMI 9B trial82, and (ii)
synthetic thrombin inhibitors-Argatobran and efegatran,
are synthetic thrombin inhibitors. These compounds will
play an important role in post-acute MI management
when   laboratory investigations show persistent thrombin
generation.

Results of the laboratory investigations of
thrombophilia will have a direct bearing on the
management of the patient, because the drug of choice
will depend on that aspect of haemostasis which is
abnormal or deficient in the patient.
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Laboratory diagnosis of thrombophilia

The major problem for investigating the thrombophilia
markers is the prohibitive cost of each of these
investigations. In a developing country like India, a very
small proportion of patients will be able to afford the
cost of these investigations. Hence, it is necessary to
chalk out a plan by which only certain important
thrombophilia markers can be investigated which may
aid in the future management of the patient, and at the
same time would not lead to a financial burden on the
patient. For this, the investigations can be divided in three
phases with the most urgent ones being done in the initial
phase and the other important ones done later.

Phase 1: ABO blood grouping, screening coagulation
tests, sensitive C-reactive protein level, fibrinogen,
VWF:Ag, factor VII, activated protein C resistance
(clotting test), homocysteine, folic acid, B12, D-dimer,
Lp(a), anti-cardiolipin antibody, lupus anticoagulant.

These tests could help in the primary treatment
of the patient. For example, in case of
hyperhomocysteinaemia, the patient can be immediately
put on folic acid. Abnormally high fibrinogen levels could
mean inadequate fibrinolysis and can be a possible signal
for re-infarction.

Phase 2: Protein C, protein S, antithrombin III, factor V
Leiden, and Euglobulin clot lysis time.

These investigations can aid in a better management
of the patient. In case of deficiency of any of the natural
anticoagulants, the patient can be treated by oral
anticoagulants and/or various low molecular weight
heparin or heparinoids.

Phase 3: Spontaneous platelet aggregation, platelet
antigen genotyping, detailed fibrinolytic studies.

These can indicate whether the patient is on adequate
medications. This is particularly true in case of
anti-platelet agents. If the patient's platelets show the
tendency of platelet aggregation, this shows the
inadequate medication and additional measures may be
taken. Fibrinolytic potential of the blood may be improved
by reducing hyperlipidaemia, exercise and using certain
drugs such as metformin.

Which tests should be done in which phase will also
be influenced by the prevalence of the particular
thrombophilia marker. For example, in the middle east
countries, factor V Leiden has a high prevalence83 so it
would be a part of phase 1 investigations and not
phase 2 as mentioned above.

Unresolved issues

There have been a large number of epidemiological
studies investigating the different haemostatic factors
in relation to CAD. But to date, the problem is not
resolved because a large number of studies including
small number of patients have been done and published
their findings which have often been disproved
subsequently by studies involving a larger patient group.
Elevated level of plasma fibrinogen is the only
haemostatic marker which has been clearly identified
as a risk factor for arterial thrombosis. The decision to
do a screening for a haemostatic factor will depend
mainly on whether screening offers a cost-effective
identification of individuals who could be benefited from
the treatment.

CAD affects Indians in the prime of their lives and
careers and has significant socio-economic
consequences. Of all ethnic groups, people of Indian
origin have one of the highest incidences of CAD and it
occurs frequently in Indians at a younger age. The
prevalence of CAD in Indians is 3-4 times greater than
in the western world60.

The most striking feature of premature CAD in Indians
is the low prevalence of conventional risk factors60.
Hence, there is an urgent need to look into the other factors
that can lead to an increased predisposition for CAD. Very
little is known about the pathogenesis of atherosclerosis
and CAD in Indians. Elevated fibrinogen levels and
Lp (a) levels in plasma are the only haemostatic markers
which have been found as a risk for CAD in Indians.
Though four studies67,70-72 have failed to find an association
between homocysteine and CAD, it should be confirmed
on a nationwide basis by recruiting a large number of
patients from different parts of the country. The reason
for this is three-fold : (i) Folic acid deficiency is not
uncommon is our country; (ii) the traditional methods of
cooking lead to the loss of folate and B12 from the food;
and (iii) predominance of vegetarianism.

INDIAN J MED RES, JULY 2004
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With the knowledge on human genome and the rapid
technological advances in the field of biotechnology and
molecular biology, new candidate genes will emerge for
thrombophilia which would help to understand the
pathogenesis of athreosclerosis in a better manner. Also,
the human gene sequence would provide a better
correlation between genotype and phenotype and may
also help to identify individuals at an increased
risk of CAD.

Thus, it may be worthwhile to investigate the different
thrombophilia markers which have not been studied in
our patients. This could be done initially in specific types
of patients e.g., young age group where a majority of
them lack conventional risk factors. Depending on the
results, these investigations could be extended to other
patients as well. The outcome of all these studies will
enable us to decide whether investigations for
thrombophilia should form a part of the routine
investigations done in patients with CAD.

Conclusion

The question is what a busy practicing cardiologist
should do to investigate thrombophilia in patients with
atherosclerotic heart disease? Should he investigate all
such patients irrespective of their age and existing risk
factors and what should he investigate for? Moreover,
thrombophilia work-up is costly, and if the patients are
not properly selected for these tests, they will
unnecessarily incur heavy expenditure without being
benefitted.

Plasma fibrinogen level, factor VIII/vWF levels and
C-reactive protein (CRP), and lupus anticoagulant
screening and confirmation should be done in all patients
with significant atherothrombotic disease. These tests
are relatively cheap and detect predispositions to future
incidents like acute MI. High vWF level in patients' blood
suggests continuing endothelial damage and repeat
studies after nitrates and vitamins (folate, B12,
pyridoxine) therapy will tell whether continuing
endothelial damage has been arrested.

An improved ELISA assay for homocysteine is now
available84,85 and as most of the hospitals even at the
district level have access to an ELISA reader, this test
can be easily adopted. Presently measuring plasma

homocysteine level costs around Rs.1000/- per test. If
the patient has associated hyperlipidaemia, administration
of some of the statins also leads to reduction of plasma
fibrinogen levels as well as CRP levels by
anti-inflammatory action through blocking the
mevalonate pathway and isoprenoid synthesis. If the
patient is young (<40 yr), has strong family history (~10%
of patients with acute MI), and is a woman in her
reproductive years, then apart from the above
investigations rest of the thrombophilia markers like
anticardiolipin antibody, PC, PS, ATIII levels, APC
resistance test and factor V Leiden should also be
evaluated.

In a small proportion of cases, more than one
thrombophilia marker may be positive and these patients
probably should be on some kind of oral anticoagulants
apart form aspirin therapy, because risk of future events
in these patients is high, though this intervention has not
been studied by a formal randomized trial.

If all the investigations of thrombophilia are negative
in a young patient with atherothrombosis, the formal
fibrinolytic studies should be undertaken. This kind of
study should involve a global test for fibrinolysis i.e.,
euglobulin lysis time (ECLT) pre-and post-venous
occlusion. Though ECLT is an extremely variable test
and is influenced by a lot of variables, it is the only test
which can be done without incurring much expenditure
and being a global test for fibrinolytic and anti-fibrinolytic
activity, it provides us an idea of the balance between
these two systems. The result following post-venous
occlusion tells about fibrinolytic reserve.

Ideally these young patients need more exploration
of their fibrinolytic system by measuring PAI-1 and
t-PA levels.

Platelet alloantigen HPA-1b/1b as a predisposition to
acute MI and CAD has not yet been proved conclusively
but laboratory results do suggest decreased threshold of
these patients to ADP-induced platelet aggregation. Our
preliminary study showed that homozygosity for
HPA-1b was significantly greater in MI cases as
compared to controls (unpublished data). Hence, human
platelet alloantigen testing may also be added in future to
the list of thrombophilia work-up as these patients may
possibly be helped by more aggressive anti-platelet therapy.
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