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1. Title of the Proiect:

2. DBuration:

3. Aim and scope:

4, Summary:

A study of platelet aggregation
in patients with vascular
headache (Migraine) associated

with congenital heart disease.

Four months.

The present study is undertaken
in order to find out whether
there is platelet hyperaggre-
gation in patients of congenital
heart disease having migraine;
because our clinical experience

suggests that the incidence of

classical migraine is higher in
patients of comngenital heart
disease, as compared to acguired

cardiac dlisorders.

Patients of congenital heart
disease (CHD) having migraine

are found to have platelet hyper-
aggregation as compared to
patients of congenital heart

This
is much more marked in cyanotic
On the other hand,
patients of CHD without migraine

disease without migraine.
CHD group.
are found to have hypoaggregation

of platelets as compared to

control subjects,
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INTRODUCTION

Association of migraine with congenital heart disease
has not been studied in detail earlier. The present study
is a continuation of an earlier study done from this depart-

ment, on the above subject.

The basis of this study was the observation in our
centre, that a large number of patients suffering from con-
genital heart disease (especially cyanotie heart disease) had

migraine, especially classical migraine.

That, these patients, in addition to polycythaemia
and other haematological disorders, also have platelet dys-
function and hence migraihe, is the hypothesis proposed and

tested in the present study.
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REVIEW OF LITERATURE

Migraine:

The term migraine is derived from Fremch-Megrim, which
in turn originated from the Latin-"Hemicranie" and its corrupted
forms ‘Hemiaraniae' and ‘'Migranea’.

The exact pathogenisis of migraine has not been Clearly
elucidated, since its first discription by Arataegs of Capade@ia

in the first century. The various theories preposed are Vascularj
neuralz, and blood disorder, the last refering to platelet abnor-

malitiesg.

There is evidence to suggest platelet hyperaggregation
(5)6) and platelet release reactiomns during an acute attack of
migraine (417). Serotonin levels in the urine increase during
an acute attack of migraine(8), accompanied by low levels in

plasma, due to less of the amines from the platelets (7,8).
Betathromboglobulin- a platelet release reaction product is

also increased during headache.

Platelet hyperaggregability has been shown in various
studies cemparingﬁgg?gméontrols(5,‘QnII). Hyperaggregability
also corresponds well with the severity of migraine(3). However,
studies by Couch and Hasseneri(li) could not support these

findings - that hyperaggregability states correlated with

severity of headache or with migraine associated with neurclogic

’ éefict.
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Migraine has been found to be frequent in patients with

Mt s

mitral valve prolapse syndrome with an incidence of 27.8%
12
(Litman and Freedman =) as compared to 10% in general popul-
ation.
Apart from Mitral valve prolapse, the association of migraine
with other congenital heart diseases has not been established.

However, platelet functions have been studied in patients

‘with congenital heart disease.Maurer et al(l13) demonstrated for
the first time, a defect in platelet aggregation in vitro in
37.8% of patients of congenital heart disease of the cynotic
variety.

This platelet hypoaggregability was correctable by reducing

the red cell volume, indicating that the defect in platelet
function may be partly related to the accompanying polycythaemia.

Turitte and Keiss(14) studied the influence of R.B.C.
concentration on platelet adhesion and thrombosis formation in
vitro and found that high concentration increassed platelet
adhesiveness and low concentrations decreased their adhesive-

ness.

Livio et al(15) observed that prolonged bleeding time in
nraemic patients could be corrected by red cell transfusion

alone, suggesting that red blood cells have an important role

in platelet function and haemostasis.
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AIMS AND OBJECT

To study platelet aggregation rate by the Spectro-
photometrie method ofVJamaladdin and Krishnan in:
(a). Congenital heart disease patients, both

cyanotic and acyanotic.
(b). In Rheumatic and other acquired heart

disease patients.
(¢). Age and sex matched healthy subjects as

controls.

Patients with heart disease, with and without migraine

were included in this study.
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MATERIAL AND METHODS

Only patients with confirmed congenital and rheumatic

heart disease attending the Cardiology services of this centre
were included in the study. They were divided into two groups.

(i) with migraine (ii) without migraine.
The controls were healthy subjects without headache and

wére‘matched to the patients for sex and age *+ 5 years. Diag-

nosis of migraine was based on the criteria of Lance (16)-
headache predominantly unilateral and paroxvsmal, associated
with anorexia, nausea and vomiting. These with episodic

headaéhe, proceeded by visual disturbance or other focal
neurclogical symptoms for 10-60 minutes and disappearing
after developement of headache were considered to be having
classic migraine. Episodic headache with nausea or vomiting,

without preceeding visual disturbance 0r neurcologic symptoms,

was diagnosed as common migraine. Only these patients who

had classical migraine according to the above criteria were
included in the present study.

None of the patients were taking drugs known to intere

fere with platelet aggregation for at least one week prier
to the study. Patients with hypertension, history of dyscoll-

agenosis, and active allergy were excluded. Females were not
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taking oral contraceptives. None of the patients were in

cardiac failure. There was no historyv of headache in the
proceeding two days prior to blood collection or history of
aggravation of underlying cardiac problem in any of the patients.

Patients were kept fasting for 6 to 8 hours prior to blood

collection. All samples were collected before 8 A.,M., and
analysed within two hours of collection. Alongside, Haemoglobin,
packed cell volume and platelet count were done on the same day.
Bleeding time was not measured because of lack of a template

for precision.
Blood was drawn by means of a siliconised glass syringe

and a 20 gauge needle and collected in plastic tubes and mixed
with anticoagulants - Acid citrate Dextrose(A.C.D.) in ratio
of one part of anticoagulant to 9 parts of blood. Samples were
centrifuged at 500 r.p.m. for 30 minutes at room temperature,

- and platelet rich plasma(P.R.P) was pippeted out. Sufficient
P.R,P, could not be obtained in patients with high haematocrit,
hence normal saline was used as a diluent for P.R.P.

Platelet aggregation tests were done using Shimadgu UV-240

microprocessor contrclled spectrophotometer, equipped with

~ thermostat cuvette holders. All tests were done at 34 + 1%,
P.R.P. was diluted with necessary amount of normal saline
to give an absorbance of ~, 0.6 at 540 nm. against air in a pair

- of rectangular silconised glass cuvettes with a path length of

kst
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10 nm. and placed in the sample and reference positions. The
instrument was set to read zerc at 540 nm.

Only Adenesine diphosphate(A.D.P.~-Sigma) was used as an
aggnist, in the concentration of 2 and 10 micromolar. ADP was
added by means of a micropippete to the sample cuvette and this
was quickly inverted on a parafilm for mixing and placed back
in the spectrophotometer in the sample position. Prior to this
the reference cuvette was also treated in the same way by shaking

to balance out any optical effects of relaxation of discoid
platelets after shaking. The change in absorbance (turbidity)

were recorded as a function of time, after appropriate choice of
scale. Expansion and chart speed which were kept at - 0.06 to
0.06 and 10 nm./cm, respectively., A tangent was drawn to the

steady linear downward pen deflection, by visual inspection and
the slope expressed as A A/min., which was taken as the initial

rate of aggregation.
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RESULTS

The distribution of case material and the nature of heart

diseases are shown in tables 1 and 2 respectively.

Patients were dévided into three groups:

(i) Controls - healthy volunteers
(ii) Congenital heart diseases
(iii) Rheumatic heart disease

TABLE I « CASE MATERIAL

oy sman S s G s oo Gmes ik G Whow e s SGH @A S G G e QD R S0 Save e Wi BT R Ome G Gus G2 CUND M GRS G G RO o GG mo GERS GRo: T Ol G BN G GG Gior GG 4N Gop DD ave G WSO Gows GG ame NGO e A €

GRCUP TOTAL NO.

i s o e e e o st o e 2 i o . S P S e et . e S S P P e . o S i 0 . e S et
I. Controls

(i) healthy volunteers with headache 10

18
(1) - without headache 8
IT, Congenitai Heart Disease
A, with migraine
(i) cyanetic 10 20
(ii) Acyanetic : 10
B. without migraine
(i) cyanetic : 10 19
(ii) Acyanetic 9
IITI. Rheumatic Heart Disease
with migraine 10 20
without migraine 10
TCTAL 77
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NATURE OF HEART DISEASE ~ TABLE 2

. i S i G R N S G Ty
o e T, 5 e s e S g s U G o e e S s T S S e e i o e G 9 S e A5 G R G e e O

(no (nod

Cvanetic C.H.D.
Tetreclogy of Fallot 9 10
Single atrium 1
Acyanetic Heart Disease
Atrial Septal Defect 2 5
Ventricular Septal Defect 2
Patent Ductus Arteriosus - 2

1

Pulmonary Stencsis
Bicuspid Valve

Rheumatic Heart Disease

Mitral stenosis 4 1
Mitral stenosis with mitral 2
incompetence 2 :
Mitral incompetence 1 2
Mitral incompetence with 1
Tricuspid regurgitation 1
‘Mitral stenosis with incompetence _ 1
with Tricuspid regurgitation
Aertic stenosis with Aertic 1 1
incompetence
Aertic stenosis 1 -
Total 30 29
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Age and Sex distribution of patients is shown in Table 3

TABLE 3 : AGE AND SEX DISTRIBUTION

AGE GRoup SROUE I TIA IIB  III TOTAL NO. M : F

0= 10 = = 5 6 1 12 8 : 4

11 -20 5 4 12 9 7 37 23 & 14

21 - 30 13 3" 4 6 17 4 s 13

31 - 40 1 2 0 0 4 7 4 s 3

41 - 50 11 o 0 2 4 1 & 2

51 - 60 o 1 0 0 0 1 0o : 1

TOTAL 40 : 37
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TABLE 4 3

MEAN PLATELET AGGREGATION RATES (MEAN * S.A.)

o
P e e
e St
Py
i exm S ey o G Sy S S SO Soa TN W W WD Sa MR Aap D 9 a0 SN Kuw T W ST s e T > S Gy T D S W T W S D ey S oy P ey S S Sy S

WITH HEADACHE
ADP Concentration

P
. oo
anis S sy e 9 ey, i o So Sor T doup T Sog D s, T M Gt W S 20w TR 96 Gooe D G Sk DA iy Gy S S TH TR N ey M G o G S W ST S e TS0 o W [

Healthy Control

ReHeD.

Cyanetic Heart
Disease

'Acyanetic H.D.

C.D.H. (combined)

0.0180

+0.006

0.02144

+0.001

0.03544

+0.001

0,02216
+0.001

0.0288

0.0228

+0.0094

0.02818

+0.002

0.02424

+0.001

0.02616
+0.001

0.0252

WITHOU

o HEADACHE

ADP concentration

0.02096

40.0094

0.01662

+0.0012

0.1488

+0.007

0.01960
+0.001

0.01724

e e S S T W, D T

0.,02592

+0.0010

0.02390

+0.009

0.0156

+0.009

0.02606
40.001

0.02080

oy P G D s Sk
P S
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From table 4 it is cléar that

1. Mean P.A.R, of the C,H.D. group as a whole (without
headache) is low as comparéd with controls and acquireé
heart disease, especially for the group with cyanotic

heart disease.
. 2. The mean P.,A,R, in C.H.D. as a whole with headache, is

high as compared with those without headache. This
difference is seen both with 2pand 5pADP,
3. Patients with cyanotic heart disease with migraine show

maximum aggregability as compared to Noncyanotic and
acquired heart disease patients.

4., Healthy velunteers with migraine showed lower aggregation

rates of platelets as compared to controls.
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TRIGGER FACTOR

Autonomic

J M 7
Direct (trauma) Indirect — Humoral
\
Immune
v
HEREDITARY NEUROVASCULAR ENﬁTABILITY
v
. N 7 ~ :
INCREASED Constriction of Dilatation of large
RBC MASS | small vessels vessels
CONGENITAL 7 / -, INCREASED . PLATELET Vv
HEART DISEASE‘y ADP RELEASE AGGREGATION Pain Sensitisation
AREAS OF N
NONLINEAR ‘ v W
BLOOD FLOW Peripheral
(CARDIAC Ischaemia — 7 Headache
DEFECT)
Intracramial
neurological symptoms MIGRATINE

Extracranial pallor

Fig. 3 POSTULATED HYPOTHESIS FOR MIGRAINE WITH CONGENITAL HEART DISEASE



DISCUSSICN

The present study of platelet aggregation was under-

taken based on (i) Our clinical observation that the incidence
of classical migraine is higher in patients of congenital heart
disease (CDH), especially cvanotic CDH,, although this needs

statgstical evaluation, and

(ii) The reported hyperaggregability of platelets
in migraiﬁe(12-14). It has been reported in literature that red
blood cells may release ADP in vivo, in areas of nonlinear blood
flow, as in atherosclerotic vessels (18) ,and this ADP released

from red blood cells can produce platelet aggregation(19). It
is well known that patients with cyanotic Congenital heart dis-

ease frequently have increased haematocrit (20). They also have
various defects in the heart which may form areas of non-linear

blood flow, Could these two factors bring about an increased
release of ADP in vivo from’reé blood cells, leading to incre-
ased platelet aggregation and thereby result in mig?aine? This
proposed hypofhesis is diagramatically shown in figure(3).

The method used (17) in the present study for platelet
aggregation in vitro was different from standard turbidometric
technique (21) and had not earlier been studied in humans.

Results in controls showed the reproducibility of this new
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method. Increasing ADP concentration from 2 to 5 micromolar
concentration resulted in a mild increase in platelet aggreg-

ation in controls.

Our findings cannot be compared with those in the liter-
ature because:
(i) We have not studied turbidometric method for
comparison in the same subjects

(1i) Our method measures only the initial rate of
platelet aggregation, whereas other tests measure the later
part of the aggregation process(17).

Patients with congenital heart disease (CHD)had a slightly
lower mean platelet aggregation rate PAR as compared to that of
controls. However, the mean PAR in patients with cyanotic CHD
was significantly lower, which was not so in acyanotic heart
disease. This observation is consistent with earlier reports

of platelet aggregation in cyanotic CHD(1-3). This platelet
hypoaggregation was postulated to be due to a qualitative
dysfunction(13). As we have used saline to dilute platelet

rich plasma PRP, it can be argued that this might have resulted
in alteration in some factor in the plasma. But an earlier

study by Maurer et al(13) have found this possibility unlikely,

because the platelet dysfunction noted un their study was not
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correctable with normal donor plasma. As once of our patients

were taking aspirin or any other drug known to’affect platelet
function(21), this abnormality appears to be associated with
cyanotic CHD itself. Maurer et al(13) also found higher concen-
tration of}ADP(ZG) to improve the aggregation in some patients.
This however was not tested in the present study.

CeHoDoe = MIGRAINE - PLATELET AGGREGATION:

The mean platelet aggregation rate in C.H.,D., was found

to be higher in these with migraine as compared to that of C.H.D.
without migraine, (fig. 1). The mean PAR in cyanotic C,.H.D.
patients with migraine was much higher than that of those
without migraine, and the control groups.

In the acyanotic CHD group without migraine, the mean
PAR was similar to that in control group, but patients with

migraine had higher mean PAR than contrecls. The patients of
Rheumatic heart disease with migraine were also found to have
increased mean PAR as compared to those without,,and controls.

There was no consistent relationship between PAR and
packed cell volume as seen in the earlier study from this centre.
(Thie study h;d shown that in cyanoﬁic CHD without migraine

there was low PAR with increased PCV). (See figure 2).
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SUMMARY AND CONCLUSION

1. Patients with congenital heart disease have hypoaggreg-
ability of platelets as compared to controls.

2. Patients with congenital cyanctic heart disease without
headache are found to have hypoaggregability of platelets

as compared to patients with acyanotic heart disease
without headache. The same does not hold good for the
same category of patients with headache.

3. Patients with congenital heart disease with migraine are
found to have hyperaggregation of platelets as compared
to patients of congenital heart disease without migraine.

4. The above observation is much more striking in patients
of cyanotic congenital heart‘diSeasea

5. Patients with acyanotic CHD having migraine are found to
have hyperaggregation of platelets as compared to those

without migraine and alsc control subjects.

s gk ded odeok dok

Name

SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND | Page |7 of

TECHNOLOGY, TRIVANDRUM 695011 Date




10.

11.

12,

BIBLIOGRAPHY

Freidman A.P, An overview of migraine, in Critchley M,

et al (eds). Advances in Neurology Vol.33, New York,

Raven Press(1982) pp 1-18.

Lance J,W., The pathogenisis of migraine in the mechanism

and management of headache. Butterworth Scientific (1982)

pp 152-172.

Hanington E., Migraine: a blood disorder. Lancet(1978)2:501-503,
Antony M.: The biochemistry of migraine in Vinken P.J.,

Bruyn G.W.,Klawans H.L.(eds.). Handbook of clinical Neurology
Vol.48, Elsevier, 2msterdan (1986) pp 86-90.

Gawel M.J. and Clifford Rose F. Platelet function in
migraineurs in Critchley M. et al(eds.): Advances in
Neurology Vol.33, New York, Raven Press (1982) 237-242.

Wachowicz B: Platelet activation. Its possible role in the

‘migraine mechanism in Critchley M. et al(eds.). Advances

in Neurology Vol.33, New York, Raven Press (1982) 243-246.
Antony M., Hinterberger H. and Lance J.W.(1969) Cited by
Antony(4) p. 88.

Curran D.A., Hinterberger H. and Lance J.W.(1965) cited by
Lance (2) p.163.

Kaldendowsky and Austin J.M. (1975) cited by Gawel and
Clifford Rose(5).

Milton BiP. and Cummings J.N. (1972) cited by Gawel and
Clifford Rose(5). |

Couch J.R. and Hassanein F.R: Platelet aggregability in
migraine. Neurology 27(1977), 834-848.

Litman G.I. and Freidman H.M.: Migraine and the Mitral
valve prolapse syndrome Am.Heart.J.(1978) 96: 610-613.

|

Name

SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND | Pas® | § of
TECHNOLOGY, TRIVANDRUM 695011 Date ‘




13.

14.

15.

16.

17.

18.

19.

20.

21.

Maurer H,M, McCue C.M., €Cadl J, and 5till W.J.5: Impairement
of platelet aggregation in congenital heart disease. Blood
(1972) 40:207-216.

Turitto V.T.,Heiss W.J: Red blood cells, their dual role in
thrombus formation. Science(1980) 207: 541-543,

Livio M., Mancheri D, Rameezzi G., Gott E, Uraemic bleeding:
Role of anaemia and benificial effects of red blood cell
transfusion. Lancet 2 (1980) 2: 1013-1015.

Lance J.W.: What is migraine? in Critchly M. et al(eds.)
Advances in Neurology Vol.33 New York, Raven Press (1982)
pp 21=26. ‘

Jamaluddin M.P., and Krishnan L.K: A Spectrophotometric
method for following initial rate kinetics of blood platelet
aggregation. J.Biochemistry, Biophysics Methods 14:191(1987).
Born G.V, et al,: Evidence for inhibition of platelet
activation in blood by a drug effect on Erythrocytes. Nature
(1976) 259, 233-235,

Gaarder A, et al. by Spact et al in - Platelets - The blood
dust. Wintrobe M,M. McGraw Hill Book Co. (1980) pp 558.
Maurer H,M: Haematological effects of heart diseasein in
Lascari A.D.(ed.). Paediatric Clinics of North America
(1972) 19, 1085-86.

Yardumian D.A, Macken I.T., Mechin 5,T: Laboratory
investigation of platelet function, A review of
methodology. J.Clin. Pathology(1986) 39, 701-712.

de ok e Fe ok ok koA

SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND | Paee iq o
TECHNOLOGY, TRIVANDRUM 695011 Date

Name




	PROJECT REPORT
	A STUDY OF PLATLET AGGREGATION  IN PATIENTS WITH VASCULAR HEADACHE ASSOCIATED WITH CONGENITAL HEART
	INTRODUC'l'ION
	REVIEW OF LITERATURE
	AIMS AND OBJECT
	MATERIAL AND METHODS
	RESULTS
	DISCUSSION
	SUMMARY AND CONCLUSION
	BIBLIOGRAPHY



