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ABSTRACT

Objective: To find out frequency of different causes of thrombophilia in young patients of cerebrovascular
accidents.

Study Design: Cross sectional descriptive study.

Place and Duration of Study: This study was carried out at department of haematology, Army Medical College,
Military Hospital and Armed Forces Institute of Pathology Rawalpindi, from Nov 2016 to Nov 2017.

Material and Methods: Young patients aged 18 to 45 years were included in this study. Relevant history was
obtained and general physical examination was done. Base line investigations included, complete blood count,
prothrombin time, activated partial thromboplastin time and lipid profile. Tests for inherited thrombophilia
(protein C, protein S, antithrombin, factor V leiden and prothrombin gene mutation) were carried out along with
anticardiolipin, antiphospholipid antibodies and plasma homocysteine levels were measured to rule out,
thrombophilia as a cause of CVA in young patients. The frequencies, of various causes of thrombophilia in CVA
patients were analyzed.

Results: Out of 30 patients there were 26 (86.7%) males and 04 (13.3%) females. The mean age was 36.6 years.
The results of protein C, protein S, prothrombin gene mutation, antiphospholipid anticardiolipin antibodies,
antithrombin and factor V leiden mutation were normal in all 30 patients. However, plasma homocysteine levels
were raised in 20 patients with mean of 22.90. A statistical significance between the homocysteine levels and male
genders was observed in this study.

Conclusion: Raised plasma homocysteine levels were most common finding in young patients of CVA. All other
laboratory parameters of thrombophilia were negative in young patients of CVA in our study.

Keywords: Antithrombin, Anticardiolipin and Antiphospholipid antibodies, Cerebrovascular accidents, Factor v
laiden, Homocystein, Protein C, Protein S, Prothrombin gene.
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INTRODUCTION evaluated regardless of arterial or venous

Thrombophilia is an increased predis- thrombosis. However precise mechanism by
position to thrombosis which may be inherited which raised homocysteine levels can result in
or acquired!. Antithrombin (AT), protein C (PC) thrombosis, is not clear. Hyperhomocysteinemia
and protein S (PS) are natural inhibitors of ~ can be related to malnutrition and malabsorption
coagulation. Inherited causes of thrombophilia ~Of Vitamin B12 and folate®. Antiphospholipid
include, prothrombin G20210A gene mutation antibodies (APLA), are a documented cause of
(PTM) and factor V leiden mutation (FVL). acquired thrombophilia in CVA under 50 years*.
Frequency of FVL and prothrombin gene Other acquired causes of thrombophilia include
mutation mutation was fairly less common in  immobilization, pregnancy / postpartum state,
our region2. Raised, levels of homocysteine also ~ Obesity, malignancy, sickle cell disease, lupus
contribute to thrombosis. It is considered as a ~ anticoagulant, — thrombotic  thrombocytopenia
warning in young patients and needs to be Purpura, heparin induced thrombocytopenia,

myeloproliferative disorders, paroxysmal
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factors. Consequently patients with genetic
predisposition are more prone to stroke or
cerebrovascular accident (CVA)s6. CVA is
associated with increased morbidity and
mortality all over the world including Pakistan'”.
Several studies have focused on thrombophilia
in our region but very little work is available on
young adults and middle aged patients?89. A
patient with genetic predisposition to thrombo-
philia is more prone to stroke. Therefore early
diagnosis and intervention in such patients can
reduce the mortality and morbidity, rates”10. The
incidence of CVA in young adults is less in our
region as compared to other parts of world. But
it is more commonly seen in male population!.
Although thrombophilia testing is performed
routinely in western world despite advising not
to perform these tests as it cannot alter manage-
ment!2. Although CVA is more common in the
elderly than in the young but an association
between inherited causes of thrombophilia
and stroke in the young has been documented®3.
There is no validated recommendation as to
how such patients of CVA should be selected for
thrombophilia profiling. However guidelines
are advised by different committees on regional
basis. World Health Organization (WHO)
recommends that patient less than 45 years of
age and those with a family history of thrombosis
should be tested for thrombophilia if they
present with CVAS814, Present study was carried
out, to find out frequency of different causes of
thrombophilia in young adults of CVA
admitted to Neurology unit of Military Hospital,
Rawalpindi.

MATERIAL AND METHODS

This study was a cross sectional descriptive
carried out at Department of Hematology, Army
Medical College, Rawalpindi, in collaboration
with the Neurology Department of Military
Hospital (MH) Rawalpindi and Armed Forces
Institute of Pathology (AFIP), Rawalpindi from
November 2016 to November 2017 after approval
from Institutional ethical review board. Both
males and females 18 to 45 years of age, who
presented with CVA, were included in this study.
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Patients already on anti thrombotic treatment,
diabetics and hypertensive were excluded.
Patients were selected by non- probability
purposive sampling and sample size was
calculated by WHO calculator. Relevant history
and findings of general physical examination
were documented on a proforma. Ten ml of
blood was drawn from patients under aseptic
condition. Two ml was transferred to ethylene
diamine tetraacetic acid (EDTA) tube for
complete blood counts which were generated
through automated haematology analyser
Sysmex KX-21. Prothrombin gene mutation and
factor V leiden mutation were detected by
polymerase chain reaction (PCR) after extracting
DNA from peripheral blood lymphocytes
using standard techniques. PCR amplification of
genes of interest was done in thermalcycler
Proflex. PCR products were electrophoresed
on 6% Polyacrylamide gel (PAGE) and stained
with silver nitrate for visualization. Lipid
profile was analyzed through Advia 1800,
plasma homocystein levels were measured on
Advia centaur XP and anticardiolipin and anti-
phospholipid antibodies were detected by
enzyme linked immunosorbant assay (ELISA).
Prothrombin time (PT) and activate partial
thromboplastin time (APTT) were performed
manually at 37 oC. While protein C, protein S and
AT deficiencies were analyzed by Sysmex CA
1500.

Data Analysis

The data was entered and analyzed by
using statistical package for social sciences
(SPSS) version 22. Frequency and percentages
were calculated for qualitative data while for
quantitative variables, mean and standard
deviation was calculated. Various groups were
compared and Independent t-test was applied.

RESULTS

A total of thirty patients aged 18 to 45 years
with history of CVA were included in this
study. Age range was 23 to 44 years (mean 36.6
and standard deviation of + 6.83). Out of these
30 patients there were 26 (86.7%) males and 04
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(13.3%) were females (male to female. ratio 6.5:1).
Twenty one out of 30 (70%) were smokers. Mean
heamoglobin was 13.83 g/dl with minimum 8.0
g/dl and maximum 16.2 g/dl and standard
deviation of +2.05. Minimum TLC was 4.0 x 109
/1 and maximum was 16.5 x 109 /I, with mean of
8.33 x109 /I and standard deviation of +2.61.
Mean Platelets count was 169.60 x 109 /1 with
minimum of 30 x 109 /I and maximum of 399 x
109 /1, while the standard deviation of + 79.81
(table-I). PT and APTT were normal in 21 (70%)
and abnormal in 09 (30%). While 27 (90%)
patients had normal lipid counts and only 03
(10%) had raised levels. All the patients showed
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homocysteine with a mean of 22.21 pmol/1 (SD
110.63). Independent t-test was performed to
compare the genders and positive homocysteine
patients. There was a significant association
between the genders, males (M=24, SD=10.29,
N=26) and females (M=10.57, SD=1.20, N=04)
and the homocysteine (M=22.21, SD=10.63, N=30)
with ‘p" value of <0.001, two tailed with 95% of
confidence level around the difference.

DISCUSSION

We planned this study to see the
contribution of major causes of thrombophilia in
young adult patients of CVA admitted to our

Table-1 : Mean of Hb, TLC and Platelets in all the patients.

Minimum Maximum Mean SD
Haemoglobin 8.0 16.2 13.83 2.05
TLC 4.0 16.5 8.33 2.61
Platelets 30 399 169.60 79.81
Table-1I: Thrombophilia profile of the patients.
Test Result Frequency Percentage (%)
Protein C Normal 30 100
Protein S Normal 30 100
Prothrombin gene mutation No mutation 100
Antiphospholipid and
Anticardiolipin Antibodies No Antibodies detected 30 100
Antithrombin III Normal activity 30 100
Factor V Leiden mutation No mutation detected 30 100
Plasma Homocysteine Normal 10 33.3
Moderate 13 43.3
High 07 23.3

normal results for protein C, protein S and AT
activity. No gene mutation was detected for
prothrombin or factor V leiden. anticardiolipin
and antiphospholipid antibodies were not
detected (table-II).

The levels of homocysteine were categorized
into three groups: normal levels (5-15 pmol/l),
moderately high levels (15-30 pmol/l) and very
high levels (>30 pmol/l). Therefore in our study
we found 10 (33.3%) patients with normal levels
of homocysteine, while 13 (43.3%) patients had
moderately high levels and 07 (23.3%) patients
had very high levels of plasma homocysteine.
Result shows a minimum value of 9.10 pmol/1
and maximum value of 47.90 pmol/l, for
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teaching hospital. Protein C, protein S,
homocysteine, antithrombin, factor V leiden
mutation, prothrombin gene mutation, anti-
phospholipid antibodies and anticardiolipin
antibodies were calculated in all the young
adults of CVA. Male patients were more than the
female patients as CVA in young adult is
commonly seen in females in our population!.
Frequency of Factor V Leiden mutation ranges
from 5% to 8% in European populations. Its
frequency in Pakistan has been determined to
be 1.2% in local study21015. Another study
conducted on young patients with thrombophilia
by Junaid et al found FVL mutation in 4.3% of
patientste. Ali et al found FVL mutation in 5% of



Thrombophilia Profile in Young Patients

their patients with CVA of all age groups 2. We
did not find any association of CVA with FVL
in our young patients. Prevalence of F2G20210A
mutation in white population is 0.7% to 6.5%. It is
somewhat more common in northern as
compared to southern Europeans and is rare in
nonwhite population’03. None of our young
patients with CVA had F2G20210A mutation.
Multiple studies done earlier have also failed to
associate FVL and F2G20210A with CVA in the
young!21618, L ow frequency of these mutations in
our population may also contribute to the lack of
their association with CVA17.18,

Protein C and protein S deficiencies are rare
disorders with each having a prevalence of less
than 0.15%. AT is also a rare cause of hereditary
thrombophilia with a prevalence of around
0.05% in the normal population2101. Data is
extremely conflicting regarding the association of
protein C, protein S and AT deficiencies with
CVA. The prevalence of protein C, protein S and
AT deficiencies in patients with CVA has been
reported as high as 23% in different studies®1319.
A study done at Armed Forces Institute of
Pathology Rawalpindi Pakistan on prevalence
of prothrombin gene mutation in general
population suggested 1.0% of mutation in the
target population’”. In our study none of our
patient with CVA showed any relationship
with heritable causes of thrombophilia. Morris
et al pointed out that testing for inherited
thrombophilia is of little value in CVA of
arterial origin. They did not find any convincing
association between the inherited thrombophilias
and ischemic stroke in the analysis of multiple
case-control studies®. Giordano et al found that
less than 10% patients with acute ischemic
stroke tested positive for one of the inherited
thrombophilias, but the relationship was likely
to be coincidental rather than causal®. Anti-
cardiolipin antibodies (IgG/IgM) can result in
thrombotic disorder in neonates and young
adults®?. We could not find any relation of
antiphospholipid and anticardiolipin antibodies
to young patients of CVA in our study. We found
raised levels of homocysteine in 66.6% of our
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patients. As the number of females was less
therefore levels of homocysteine was found to be
elevated in only males. Hyperhomocysteinemia
being a cause of thrombus formation can be
regarded as a warning in a young person
regardless of arterial or venous thrombus?!. It
can be related to malnutrition and malabsorption
of vitamin B12 and folate which can magnify
the hypercoagulable state along with MTHFR
mutation genotype?2. We found normal levels
of homocysteine in 04 females however out of
26 males 16 had hyperhomocysteinemia. This
study is of vital significance because it studies all
major causes of inherited thrombophilia in
young patients of CVA in our population. An
important feature of our study was measurement
of homocysteine which was estimated primarily
in association with thrombophilia in the young. A
limitation of our study is that it was conducted
on a small number of patients as compared to
other studies on the subject.

CONCLUSION

Raised plasma homocysteine levels were
most common finding in young patients of CVA.
All other laboratory parameters of thrombophilia
were negative in young patients of CVA in our
study.

All major causes of inherited thrombophilia
have low contribution in young CVA in our
population. Consequently it is recommended that
Thrombophilia workup should be carried out in
patients with contributory family history only.
Hyperhomocysteinemia is a curable, cause of
CVA, in young patients when rehabilitated
with vitamin B12 and Folate management.
However raised levels of Homocysteine still
show some correlation in males in our population
and it is recommended that measurement of
Homocysteine levels should be included in the
list of investigations of young adult CVA patients
in our set up.

RECOMMENDATIONS
Diagnostic workup for thrombophilia in

young patient of CVA can assist in prospects of
manageable therapeutics. Since screening for
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all parameters of thrombophilia is costly for a
developing country like ours, it is recommended
that these tests should not be carried out
routinely unless there is a clear indication.
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