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Thrombophiliain coronary artery disease: A double jeopardy
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Thrombophilia can bedefined asan increased risk of thrombosis. Thecentral 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 asrisk 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 (M1) and an interesting featureisthat alargemajority of these patientslack 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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protein C pathway

Thrombophiliacan be defined asan increased risk of
thrombosis-hereditary or acquired. The hereditary causes
of thrombophilia are deficiency of protein C, protein S
and antithrombin [Il, 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 hyperhomocysteinaemiadueto mild nutritional folic
acid, vitamin B,, or B, deficiency or associated
hyperlipidaemia. Acquired thrombophiliacan also occur
in persistently inflammatory conditions and
myeloproliferativedisorderst.

The clinical manifestations of thrombophilia are
venousthromboembolism at ayoung 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
thromboembolismt. The main event in the pathogenesis
of any thrombotic event is the perturbation of
haemostasist. This perturbation may be genetically
determined or environmental. But, since the onset of
thrombosis in majority of casesis at alater stage, it is
unlikely that genetic causes may bethe sole determinant.
This points towords a gene-environment interaction in
thrombosis. There are certain distinctions between
arterial and venousthrombosis. Thethrombusis platel et
rich in arterial thrombosis and fibrin rich in venous
thrombosis. Additionally in arterial thrombosis, thereis
presence of atheroma in arterial thrombosis which
represents vascular wall damage?.

Atherosclerotic disease is a generalized disorder of
the vascular tree characterized by long-term
atheromatous plague formation and culminating in
atherothrombotic obstructive lesions that lead to tissue
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damage?. Angina and acute myocardial infarction (M1)
aretheclinical manifestations of the chronic development
of coronary artery atheroma. The underlying processes
that |ead to atheromaformation and coronary thrombosis
are complex involving various systems that regulate
vasoactivity, adhesion molecules, inflammation, lipid
metabolism, coagul ation and the fibrinolytic pathways’.

The pathogenesis of arterial thrombotic disease
involves multiple genetic and environmental factors
related to atherosclerosisand thrombosis. Thegeneraly
well accepted risk factorsinclude smoking, hypertension,
hyperlipidaemia, obesity, diabetes and apositive family
history?®°.

Although environmental influences may account for
arise in Ml in recent years, genetic background can
also be expected to play important roleininfluencing 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).

Thrombophiliain 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 study® have prospectively related fibrinogento Ml
and stroke®. However, relationship between fibrinogen
polymorphisms and disease isless clear though thereis
compelling evidence of associations between fibrinogen
level and arterial disease, and between fibrinogen level
and certain polymorphisms*®.

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 time’. 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 thismutationisaG-A substitution at position
1691 as aresult of which Arg, . is replaced by GIn_®.
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 arisk factor for
thrombophiliain young patientswith M1 isunclear. The
reports have been contradictory with some studies
finding an association®® and others finding no
association*-2,

Homocysteine: Homocysteine is an intermediary
metabolite of essential dietary amino acid methionine.
The adverse effects of hyperhomocysteinaemia are
endothelia injury, smooth muscle proliferation, increased
production of platelet aggregating substances like
thromboxane A, inhibition of natural anticoagulation
pathway via protein C, thrombin- thrombomodulin
system®*4,  Many studies have shown that mild
hyperhomocysteinaemia was associated with an
increased risk of CAD*™Y", Hyperhomocysteinaemiais
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
(B,, B,, and folic acid)®*.

One of the genetic causes for mild
hyperhomocysteinaemiais associated with athermol abile
variant of methylenetetrahydrofolate reductase
(MTHFR) that is due to a C to T substitution at
nucleotide 67723, Asaresult of thisvariant, the enzyme
methylenetetrahydrofolate reductase has a decreased
specific activity at 37°C. Thisenzymeplaysaroleinthe
remethylation pathway of homocysteine to methionine
and is essential for the conversion of 5,10-methylene
tetrahydrofolate to 5-methyl tetrahydrofol ate.

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

MTHFR C677 T has been studied as a risk factor
for CAD with some studiesfinding an association® and
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othersfailing to find any association?t. A second genetic
polymorphismin MTHFR hasalso been described. This
involvesan A to C change at position 1298%. There has
been one study which found that A1298C mutation was
associated with early onset of CADZ,

Platelet antigens: Of the different platelet antigens, the
most extensively studied oneinrelaionto Ml isthehuman
platelet aloantigen-1 (HPA-1) polymorphism. It islocated
on the platelet glycoprotein I1b-111a. There have been
contradictory reports with studies finding an
association®*? and others failing to find such an
association??’, Altered platelet reactivity in HPA-1b
individuals has also been studied with contradictory
results®2°, The other platel et antigens studied are GPI1b
11e843Ser, GPlaC807T and K ozak polymorphism with
conflicting results and warranting additional studies to
confirm these observations®*.

Prothrombin gene polymorphism: It has been found
that anucleotide change (G to A transition) at aposition
20210 in the 3'untranslated region of prothrombin gene
isassociated with elevated prothrombin level s*. Studies
on association of this polymorphismwith arterial disease
have yielded contradictory results® %,

Lipoprotein (a) [Lp (a)]: Lp (a) is a complex serum
lipoprotein composed of anlow density lipoprotein (LDL)
particlelinked to apolipoprotein B-100. Lp (a) hasaclose
structural homology to plasminogen. Due to its LDL-
like properties, it accumulatesinthe arterial wallsleading
to atherosclerosis. Lp (a) has also been shown to
stimulate the secretion of plasminogen activator inhibitor
and interfere with fibrinolysis®. This has been studied
most commonly in Indian patients with CAD*4,

Fibrinolytic system: The fibrinolytic system consists of
plasminogen which is converted to plasmin by tissue
plasminogen activator (t-PA) and urokinase*.
Plasminogen activator inhibitor-1 (PAI-1) is a mjaor
inhibitor of thefibrinolytic system and issynthesized by
avariety of cellswhichinclude platelets, endothelid cells
and vascular smooth muscle cells*. 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 M14244, The reasons for increased t-

PA antigen levels are unclear. It may be due to the
prevalent endothelial dysfunction or may represent anet
activation of endogenousfibrinolysisin response to the
underlying atherosclerosis. The genefor 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 reports®™+,

Increased PAI-1 levels have also been found to be
related to risk of arterial thrombosis®. A common
insertion/del etion polymorphism 4G/5G of the promoter
region of the PAI-1 has been described. The 4G dlele
has been associated with inability to bind atranscriptional
repressor protein, resultinginanincreased PAI-1 mRNA
expression and increased PAI-1 levels. This
polymorphism has been studied asarisk factor for CAD
and MI with contradictory results®, To summarize,
theroleof thefibrinolytic systemin cardiovascul ar disease
in unclear. Further studies are warranted to understand
better the role of this system.

Protein C, protein S and antithrombin I11: The role of
PC, PS, ATIII deficiencies in arterial thrombosis is
unclear with isolated case reports™.

Factor VIII and von-Willebrand factor (VWF:AQ):
Increased levels of factor VIII and VWF: Ag are known
to be associated with fatal and non-fatal arterial
thrombotic events®>, In prospective studies involving
patientswith underlying atherosclerosis, VWF level swere
found to be independently associated with risk of acute
thrombotic event®.

Other factors : Factor VII is a vitamin-K dependent
coagulation proteinwhich on activation bindstotissuefactor
present in damaged vascular subendothelium and initiates
coagulation. Theinterest in thisprotein wasaroused by the
findings of the Northwick Park Heart study that elevated
levelsof factor were prospectively linked to fatal but not to
non-fatal MI3. In addition, severa intragenic factor VII
polymorphisms which influence plasmafactor VII levels
havebeen described. Mogt of the attention hasbeen focused
on Arg353-Glnsubdtitutionwhichislocated inthecataytic
domainof factor V1. Theevidenceto date doesnot suggest
the association of factor VII levels or factor VII
polymorphisms as risk factors for arteria disease™ .
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Factor X111 isatransglutaminase that forms coval ent
bonds between fibrin monomers and stabilizesafibrin
clot. Factor XI1I 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 resultsin activation of the catalytic subunit. A
Val34L eu 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 resultsregarding the protective effect of the
Leu34 dlele against M 1578,

CAD in India

MI is one of the commonest causes of death in the
devel oping and developed world. From being a disease
of the old age, Ml in Indian people is claiming alarge
number of lives even before the patients are reaching
their fortieth birthday. Stress, strain, changein food habits
and environmental pollution probably contribute to the
recent epidemic of M|l which isbeing observedin India
today®*®. The alarming fact is that the incidence,
prevalence, hospitalization and mortality dueto CAD in
Asian Indians is three to four times greater than in
American and European counterparts™.

Epidemiologcal studieshavebeen carried outinIndia
to determine the prevalence of CAD in both the rural
and urban populations in the country since late 1950s
and early in 1960sin Agraand 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 yr®. The rurad
areas have not been spared either. Theincreasein rural
areas is two-fold in a span of twenty years®. Another
serious revelation is the increased prevalence of CAD
in both men and women of the younger age groupsi.e.,
men in age groupsof 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 ago®!. Studies show that
cardiovascular disease hasreached aarming proportions
in Indiaand it cannot be neglected®2,

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

the number onekiller if interventions are not done. The
most striking feature of premature CAD in Indiansis
the low prevalence of traditional risk factors. Hence,
thereisan urgent need to look into the other factorsthat
can lead to an increased predisposition for CAD. This
warrants the investigations for thrombophilia in Ml
patients, in India.

Thrombophilia markersin Ml 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). Severa case-control studies have shown that
patients with CAD have significantly higher Lp(a)
levels*®4t, A recent study from Bangalore which
recruited 300 CAD patients, did not find any correlation
of Lp(a) with CAD®*. 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 M1 in astudy from
Chennai®. Among the coagulation factors, elevated
levels of fibrinogen have been found to be arisk factor
for CAD in Indians®’. Fibrinogen, tPA and PAI-1
have also been found to be associated with CAD in
south Indian males®.

Studies on homocysteine in Indians have yielded
conflicting results®%74, A study in UK® found elevated
homocysteine levels in patients with coronary heart
disease as compared to controls and higher levelsin
UK Indians as compared to Europeans. However, four
studies from India have failed to find any association
between homocysteine and CAD® 072, Another recent
study from Mumbai found that the thermolabile
MTHFR variant was associated with
hyperhomocysteinaemiain patientswith coronary heart
disease™. However, no significant differencewasfound
in homocysteine levels between the patients and
controls. Recently one study reported homocysteine as
an independent risk factor for CAD inyoung Indians™
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with mean homocysteine levels twice in patients as
compared to controls.

Inour previousstudy, prothrombin gene polymorphism
was not found in patientswith venousthrombosisand in
normal control ™. This observation has been confirmed
inan other study on Indiansin Punjab™, suggesting very
low prevalenceor absence of thispolymorphismin India
In our preliminary study, factor V Leiden was found to
be arisk factor for Ml in the young Indian patients”.
The role of MTHFR C677T has been studied in cases
of venous thrombosis™ 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 aclear picture of thrombophiliastatusin our patients.

Management of thrombophilia

Thrombophiliamanagement comprisesdrugs, exercise
and a gtrict diet regimen.

Antithrombotic agents: These agents prevent the
formation of thrombus associated with M1 and inhibit
platel et function by blocking the cyclooxygenase enzyme
and preventing subsequent aggregation. Examples are
aspirin (inhibits cyclooxygenase), heparin (augmentsthe
activity of antithrombin 111 and preventsthe conversion
of fibrinogen to fibrin), warfarin (inhibits the effect of
vitamin K on severa clotting factors).

Thrombolytic agents: These agents prevent recurrent
thrombusformation, lysing thethrombusand aidinrapid
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 ahalf-life of 5min
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 platel et
aggregation and reduce mortality. ADP receptor
inhibitorslike clopidogrel and ticlopidine arethemain

agents. The latter one leads to agranulocytosis; hence
monitoring blood investigationsisnecessary. Clopidogrel
was found to be more beneficial over aspirin in the
CAPRI trial™. Others include GP Ilb-Illa inhibitors
like eptifibatide, tirofiban (antagonists of Gpllb-Illa
receptor), abciximab (human-murine monoclonal
antibody used in urgent/el ective percutaneous coronary
intervention). The beneficial effect of abciximab in
combination with alteplase in thrombolysis was
observed in TIMI 14 trial™.

Low molecular weight heparin (LMWH): LMW
heparinsare produced from unfractionated heparin using
a combination of column chromatography, chemical
cleavage or by microbia heparinase treatment®. There
are innumerable products in the market and these are
not strictly bioequivalent. Low molecular weight and
synthetic heparionoids have multiple modes of action.
Theseinhibit factor X, improvefibrinolysisand also have
substantial antithrombin activity. LMWH produce less
osteoporosis and less incidence of heparin induced
thrombocytopaenia®. It normally does not require
laboratory monitoring unlessgivenin very high dosage.
Dalteparin was found to be a better drug in the FRISC
trial®l.

Other thrombin inhibitors: (i) Hirudin or its anal ogues-
Hirudinisisolated from the salivary glands of medicinal
leech Hirudo medicinalis and is very costly. The
analoguesof hirudinare bivdirudinandlepirudin. 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
subcutaneousinjection, weak immunogenecity and easy
monitoring with thrombintime (TT) or activated partial
thromboplastin time (APTT). Hirudin was found to be
as effective as heparin in the TIMI 9B tria®, and (ii)
synthetic thrombin inhibitors-Argatobran and efegatran,
are synthetic thrombin inhibitors. These compoundswill
play an important role in post-acute Ml 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

Themajor problem for investigating thethrombophilia
markers is the prohibitive cost of each of these
investigations. In adevel oping country like India, avery
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 afinancial burden on the
patient. For this, theinvestigations can bedivided inthree
phaseswith the most urgent onesbeing donein theinitial
phase and the other important ones done later.

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

These tests could help in the primary treatment
of the patient. For example, in case of
hyperhomocysteinaemia, the patient can beimmediately
put onfolicacid. Abnormally high fibrinogenlevelscould
mean inadequatefibrinolysisand can beapossible signal
for re-infarction.

Phase 2: Protein C, protein S, antithrombin 111, factor V
Leiden, and Euglobulinclot lysistime.

Theseinvestigations can aid in abetter 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 canindicate whether the patient ison 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
inadeguate medi cation and additional measures may be
taken. Fibrinolytic potentia of theblood may beimproved
by reducing hyperlipidaemia, exerciseand 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 middie east
countries, factor V Leiden has a high prevalence® so it
would be a part of phase 1 investigations and not
phase 2 as mentioned above.

Unresolved issues

There have been alarge 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 studiesinvolving alarger patient group.
Elevated level of plasma fibrinogen is the only
haemostatic marker which has been clearly identified
asarisk 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 individualswho could be benefited from
the treatment.

CAD affects Indians in the prime of their lives and
careers and has significant socio-economic
consequences. Of al 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 Indiansis 3-4 times greater than
in the western world®.

Themost triking feature of premature CAD inIndians
is the low prevalence of conventional risk factors®™.
Hence, thereisan urgent need tolook into the other factors
that canlead to anincreased predisposition for CAD. Very
little is known about the pathogenesis of atherosclerosis
and CAD in Indians. Elevated fibrinogen levels and
Lp (8) levelsin plasmaare the only haemostatic markers
which have been found as a risk for CAD in Indians.
Though four studies®” "2 havefailed to find an association
between homocysteineand 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.
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With the knowledge on human genome and the rapid
technological advancesinthefield of biotechnology and
molecular biology, new candidate geneswill emergefor
thrombophilia which would help to understand the
pathogenesis of athreosclerosisin abetter 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 beworthwhileto investigatethe different
thrombophilia markers which have not been studied in
our patients. Thiscould be doneinitially 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
investigationsdonein patientswith CAD.

Conclusion

The question is what a busy practicing cardiologist
should do to investigate thrombophiliain 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,
thrombophiliawork-up is costly, and if the patients are
not properly selected for these tests, they will
unnecessarily incur heavy expenditure without being
benefitted.

Plasmafibrinogen level, factor VIII/VWF levelsand
C-reactive protein (CRP), and lupus anticoagulant
screening and confirmation should be donein all patients
with significant atherothrombotic disease. These tests
arerelatively cheap and detect predispositionsto future
incidentslikeacute M1. HighvWF 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.

Animproved ELISA assay for homocysteineisnow
available®*® 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 isyoung (<40yr), hasstrong 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
thrombophiliamarker may be positive and these patients
probably should be on some kind of oral anticoagulants
apart form aspirin therapy, becauserisk of future events
inthese patientsishigh, though thisintervention has not
been studied by aformal randomized trial.

If al theinvestigations of thrombophiliaare negative
in a young patient with atherothrombosis, the formal
fibrinolytic studies should be undertaken. This kind of
study should involve a global test for fibrinolysisi.e.,
euglobulin lysis time (ECLT) pre-and post-venous
occlusion. Though ECLT is an extremely variable test
and isinfluenced by alot of variables, it isthe only test
which can be done without incurring much expenditure
and being aglobal test for fibrinolytic and anti-fibrinolytic
activity, it provides us an idea of the balance between
these two systems. The result following post-venous
occlusiontellsabout fibrinolytic reserve.

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

Platelet aloantigen HPA-1b/1b as a predisposition to
acute M| 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
platel et all oantigen testing may also be added in futureto
the list of thrombophilia work-up as these patients may
possibly behelped by moreaggressive anti-platel et therapy.
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