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INTRODUCTION

Less than ene percent of all myocardial infarctions eccur
in subjects below the age of 40 years1c Several reports in the
recent years have addressed te the preblem of acute myocardial

s : o 2’3!4,5069798
infarction in younger subjects « Reports frem the

2,3,6,5,6,7
developed countries shou a male predéminance '~ ' '~’ ' . Athere-

- scleretic coronary ecclusive disease forms the major causs of

2,3,9. In

myocardial infarction in males belew 40 years of age
contrast female subjects in the same age group show a higher
proportion of nonatheromatous causes like coronary thrombosis,
spasm, embolism, and coronary artaritisao The less common éauses
@F(myecardial infarction in the young include, anomalies of
coreonary arterial eorigin, ﬁyecardial bridges, ostial narrowing of
the coronary arte:ies nonspecific aortoarteritis, or duakia éertic
dissection invelving the ceronary ostium. Coronary arterial
dissection or thrombosis may be the result of trauma. Situatiens
where the coronary arterial system is’narmal but there is an
imbalance between the myocardial oxygen supply and demand like

anaemia, hypertrophied ventricles and thyrotoxicosis may rarely

result in myocardial infarction in the young.

A less well understood yet a defenite entity, is the
occurrence of myocardialkinfarction with normal corenary arteries
(Syndrome X)10’11. This has been observed in all age groups ,
although in a greater proportien im younger subjects. Many

etioclogical possibilities have been postulated. Some of them
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~ already described like spasm, or myocardial bridges. Spontanecus

lysis of an intra coronary thrombus may result in normal

coronary angiogram.

Many studies from developed countries have focused on

various risk factors in young subjects. Smoking seems to be the

2’3’4’5’6’7. History

most common risk factor (> 80% of subjects)
of corenary artery disease in family members before the age of

60 years is a strong risk factor in theose patients with athero-
sclerotic coronary disease, while it is not se with other causesz'ao
The prevalence of hypertension, obesity, sedantry habits, diabetes
and hyperuricemia has varied considerably among va{ious reportsv
from western literatures’6’7. Abnormalities in serum lipids have
been shown to be an important risk factor in most of western

2,3,5,6,7.

subjects Hypercholesterelemia (toetal cholestsrol

> 250 mg/dl) has been noted in 20-46% of patients with athere-
scleretic coronary diseasez’3’6’7. 5% of young subjects with
normal coronary arteries have also been shown to have serum -

’Eholestarcl levels more than 250 mg/dlz' Hypertriglyceridemia

4
has been observed in about one third of thaese subjects . Abnorma-

lities in various lipoproteins have alsc bsen described.

Until lately there were few reports which dealt with the
pattern of coronary arterisl abnormalitiés and the risk facters
in young subjects with myocardial infarction from India and
developing countries. Kaul et al. have recently reported the

findings of coreonary angiography and risk facteor prevalence in

youny survivors of myocardial infarction11. They noted that it is
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M é5éiséase of young males, majority of them having atheresclerotic
coronary lesions. Smoking was the main contributary risk factoer,
followed by hypercholesterolemia hypertension and a positive
family history. Multiple risk factors were present in less than
half the total number of their patients. In another report frem
Bombay, smoking and diabeteskuere noted to be the main risks for

' . 7
corcnary disease in young e

Although the course of the disease, prognosis and management
would be chiefly determined by the presence or absence and severity
of atherosclerotic corcnary disaase,kand nature of therapy ;
modulation of the risk factors would help in modifying the
progression or even inducing probable regression of the athero-

scleraotic process.

The aim of this study was to
1. Assess various risk factors in survivers of
myocardial infarction below ths age of 40 years.
2. Study the lipoprotein profiles in these patients
and compars them with healthy centrels in the

same age group and sexe.

MATERIALS AND METHODS

34 subjects who were diagnosed to have myocardial infarction
by histery, typical eiectrocardiographic ciiteria and serial
enzyms changes and were on follow up in our institutian wers
studied. All the subjects were males. Their ages‘ranged between

28 and 40 years (mean 35.5 * 3.9 years) at the time of present
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MﬁéééiaééiénQwahe age at which myocardial infarction occured ranged
from 23-38 years (mean 32.5 + 4.3 years). A detailed interrcgation
?at‘tisk factors was done during the present visi$. Additienal
information rsgarding the clinical details, age, weight and height
‘at the time of hospital admission were noted from the case records.
The questionaire included smoking habits (recorded as number of |
cigarette/day X years) past history of diabetes, hypertensien, gout,
activity status at work and at leisure and family history of

~coronary artery disease / myocardial infarction and sudden cardiac
death. Height and weight at the time of éresent examination wsrse

m recorded. 0OUetails of drug intake was noted.

Obesity was defined as a relative body weight (RBW) of 3,0.28

from Quetlett's f@rmula6

RBY = We. in g 2 x 100
(Ht. in Cm)

Physical activity was evaluated to scale, of 1-4 as described by

, 6
Elinfeldt et al -
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" Seale At Work During leisure

I Office » work, sitting %
; ‘the day, reading, watching TV
II Light werk g much walking

throught egs.  Walking/cycling 4 hr/wk.
(teacher, foreman, stc) V
111 Most of factory work/or / Gardening regular jogging
those inveolving moderate swimming 1=2 hr/uwk
activity. eg. Postman, etc.
Iv Heavy manual labour Hard regular physical
trainihg.

Blood samples were collected for lipoprotein analysis after
12-14 hours fasting over night; 8-10 ml of whole blood was kept

at room temperature for 60 minutes and céntrifuged at 2500 rpm.

fer 10 minutes to obtain the serum for chemical analysis.

Serum tetal cholesterol was estimated by CHOD-PAP method
and Triglycerides were estimated by peridochrem - triglyceride
GPO=PAP method using assay kits from Bsohringer -~ Mannheim Gm 6H
Diagnestica Germany . Colorimetric readings were taken in UV

visible spectrophotometer (Beckmann) at 500 nM wavelength .

High density lipoprotein cholesterol (HDLC) was estimated
by polyionic precipitation using polyethylene glycol=-6000 (200q/L
in 200 m Mo/L Glycine sedium hydroxide buffer at P H 10)12,
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The LDL and VLDL are precipitated and the supernatent was used
for HDL - cholestrol estimation by the cholestrol estimation

method described above.

Serum lipoproteins were separated by quantitative slectro-

phoresis using polyacrylamide disc gel using previously described
methgds13’14'15o ZB/LL of serum and ZOG/QL of sample gel wers
prestained with Sudan Black dye and separated by electrophoresis
in 3.5% palyaqrylamidg gel disc. Electrophores(%:?axu)as run for 35
minites at 5 m A current strength per disc (tube), .After
alectrophareSis the gels were stored at 4°C temperature shielded
from light te avoid colour fading. The aléctropharategrams Wers
obtained by scanning using a soft laser scanning densitometer
(model S1-TRS Biomed instruments California) with 610 n M inter-
ference filter. Integrated peak areas for the s (HDL-c) P (LDL=c)
and pref&(VLDL-c) were obtained by/ digitissd integrator incerpe-
rated in the scanning densitometer (Fig.1). From the integrated
peak areas the percentage fraction eF’each band, was calculated
and the actual values were computed from the total cholesterol (TC).
For meaningful results the base line at the point with lowest

absorbance between HDL and LDL fraction was set at zerao.

Statistical analysis of the values were obtained fer mean

values of, Total cholesterol, Triglycerides HOL, LDL and VLDL
cholesterol, ratioc of Tetal cholesterol/ HDL-c and HOL-¢c/LDL=c
for tests and male controls in the same age group using Students-T

test (two tailed). A P value £0.05 was considered significant.
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" Abnormalities in Total cholesterel, Trijlycerides, or any of the

ratios were alsoc assessed for their significance by Chi Square test.

RESULTS

All our subjects were males, thirty two patients (94%)
were moderate to heavy smokers (>10 beedies/ cigarsttes/day)
prior to myocardial infarction. Twelve patients continued to
smoke at the time of the study. A family histery of coronary
artery disease was present in 3 patients (8%). Three wers obese
pficr to MI (8%) one patient each had diabetes, hypertensien and

gout. Physical activity scales prior to MI were 3-4 in 6 patients

17.6% rest of them were in scales 2 less. Multiple risk factors
were noted in 6 patients (17.6%) and none in one patient (2.9%)
(Table.1). None of the patients were on any lipid lowering
drugs when studied.

Lipapreﬁain distribution : (Table.ll) = The mean total
cholesterol was 209 + 77.37 mg/dl in patients and 198.93 + 34.86

in controls. There was no statistically significént difference

between the two groups. However, & patients had serum tetal
cholesteral levels more than 250 mg/dl compared to only one in

the control group.

Abnormalities in serum triglycerides were present in gight
patients (23.5%) while it was ssen only in ons contrel (3.2%)
( P =40.05). Neverthless, the msan triglyceride levels in beth
group wera not statistically different. Thers werse also no

significant differences between the mean LDL and VLOL values
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TABLE. 1.

RISK FACTORS IN YOUNG

Ml n = 34

L R
Smoking 32 94
Family History 3 8
Ubesity 3 8
Diabetes 1 2.9
Hypertension 1 '
sout 1 s
Sedantry Habits 28 82.4
Multiple risk factors 6 17.6
No. risk factor 1 2.9

n = Number
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TABLE. 1I.

Comparison of lipopretein fraction

in patients and controls

CONTROLS

0.225 + 0.071

0.333 + 0.095

PATIENTS P VALUE
Number 31
Total Cholesterol o .
5250 6 (17.6%) 1 ( 3.2% ) NS
Mean + SD 209 + 77.37 198.93 + 34.86 NS
Triglycerides *’k " : | | £0.025
»200 8 ( 23.5%) 1 ( 3.2%) B¥BAZS
Mean + SO 165.67 + 90.8 135.8 + 38,02 NS
HDLe
Mean + 5D 30,17 + 6.56 41.64 + 7.53  £0.001
~ LbLe ,  ; |
Mean + SD 148.2 + 70.67 f131.5421 35.58 NS
VLDLe i
Mean + SD 30494 % 29.06  26.7 + 13.26 NS
TC/HDL ratie ""7;b5';/2.24"°”*‘ 4.87 + 0.97 < 0.001
HDL/LDL ratio < 0.001

NS = Not significant ,

All absclute values for lipoproteins in mg/dl .
* Mmumber e subjecks C%%n-lq\)
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~ between patiants4and the controls which would incriminate them

“as risk factors in this study.

The serum HDL=-¢ level; ware signifigantly lower in the

kpatisnts (mBan = 30.??»& 6.56) comparad to healthy controls
  (gag§‘é é1,64j1 7;533'P*= £0+001 « Highly significant differsnces
"uera’alse’absérve& uhenyiﬁa ratios of Total Cholsstersl/ HDL-c |
“and HDOL-c/LDL=-c wera compared betwsen both groups ( P 0.001).
; f§5% of patiaats‘bqlengad”te the "louw" HDLéc subset (ratiss:QS is.
. equivalent to HaL~c/fc,% of 420) while only 45% of controls
“belonged to this subset (P%£0.005) ; similarly HDL-c/LDL-c ratios
shbued'that”ﬁiliﬁ”af controls compared to 17.6% of patients
baléngad ta‘fhe "high“xéubsat.

DISCUSSION

Mlyocardial infarction in the young is a strikingly mals

dissase in this study. Other reports form Indian patients show
4

a similar mals prsdiliction ’7’11. Observation from westsrn

literaturs shows a slightly higher incidence of myocardial

infarction in young females although majority of the subjscts

2,3,5,6

are still males As has been reported in sarlier works,

2,3,455,6,7,11
smoking is the single most common risk factor implicatsd.

The higher prevalence of smoking among males may explain the
Ymakzsm "maloBess" of our patient population. Incidence of all

the other risk factors have been lew, a point of similarity with
4,11 |

studies from elsewhere in Indian subjects
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~ data suggests that if one were to estimate only Tetal Cholesterol

~ to be abnormal in about 85% of patients (compare Fig. N & III).

~ levels an HDL cholesterol/TC ratio of less than 21% in males

There have been paucity of reports on abnormalities of
serum lipids and lipoprotein fractions in young Indian subjects

"with coronary artery disease. Kaul etal have noted angiographi-

cally discernable coronary lesions in 80 of their 104 patients
while hypercholassterolemia was noted only in 29 of these11- Our
and Triglycerides, many morse with subtle and yet significant

lipid abnormalities would be overlooked. TC/HDL ratio was noted

Prospective epidemiologic studiss have established a
striking indepsndent association between HDL levels, coronary
vascular svents and degrse of coronary artsrial lesionszs’ig’za’sge
Burnner etal have recently reported that low HOL-c/TC ratio
KG+20%) is associated with higher risk of ceronary events in a
20 year follow up studyao. Irrespective of the Teotal Cholesterel

v : 19,240
would indicate a 2-4 times higher risk for future coronary events !

The congruencs of this observation gains strength when the ratie
of HOL-c/LDL-c of less than 0.3 was true in most of our young

subjects with myocardial infarction.

alomset etél were the first ones to postulate that HDL=-c
transports cholesterol form the peripheral tissues to the liver

a process involving the conversion of free cholesterol in HBL=c

% to cholesteryl ester by the action of snzyme lecithin cholastsrol
é acyl transferace (LCAT) « It may thus play a role in the efflux of
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cholesterol from arterial endathalium. .Heuever it remains to be

~established whsther this reverse transport of cholesterol

dimunishes atherosclerosis. Animal experiments suggests that

2
this may be possible 1-

Alternatively Carsw stal. suggested that HDL=-c may bind
with the LDL%c receptor on the endothelial surface thereby
blocking uptake of latter by the cellzs. It is now known that

the affinity of the LDL-c receptor is different from thoss

‘that bind to HDOL. This raises the possibility that an HDL

subfraction may have the property of binding to the LDL receptor.
Foi this reason recent studies have suggested that HDL-c sub-
fractions or Apolipoprotein subclasses are better indicators

of the risk for atherosclerotic ceronary diseaseszg~ Howsver
Schmidt atal. while svaluating the values‘af various lipoprétein
subfractions and lipoprotsins in patients with coronary artery |
diseass, have concluded that the ratio of HOL-c/Total Cholestarol
was the only inddpendant predicter o?kcoranary heart diseasa17,
thus fortifying the role for conventional lipoprotein assays as

done in this study.

The scavenger role of HDL-c during int:avascular lipolysis
may result in the transfer of soms constituents of VLDL
catabolism to HDOL-c. This may determine the naturs of debris’

Bepesited in the endothelial macrophagses, thereby governing
22

atherogenesis““. Exercise induced lipolysis increasss HDL levels
in humanszzo
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In light of the role of HDL-c; this study has indicated
that it may bs an important negative contributary facter
causing myocardial infarction at an sarlier age. Interpreting
the results of this study nseds a carsful appraisal of the
situation. Beiny survivors of a myocardial infarction majority
were used to a different life style with respect to dietary
pattern, smoking and physical activity cempéred to the pre=
infarction status. Naturally, one would expect these changes

~in the post infraction period to alter the plasma lipids
towards the better. If that assumption be it, then it is
likely that the results of the study gains morse in importancs

when extrapolated to a preinfarction risk assasssment.

1+ Myocardial infarckign prier to the age of 40
is a dissass of males.

2, Smoking is the single most common risk factor.

3. Lipoprotein analysis reveals low HDL=-c levels
in majority of the young patients who have

survived a myocardial infarction.

4. The significance of these lipid abnormalities
on further coponary events in these patients

needs long term studises.

G 20 S W D T = A D s GIS W D I D 28D
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Sle
No-
=T 118
2. 33 163
3. 39 215
2. 31 156
5, 39 332
6. 34 218
Te 30 334
8, 39 260
9, 40 171
10. 34 185
11. 32 315
12. 40 254
13, 32 128
14. 40 217
15. 39 187
16, 38 160
17 40 538
18. 34 219
19. 38 196
20, 38 212
21. 38 150
22, 28 156
23. 31 212
28, 28 156
25, 36 126
26, 28 180
27, 40 214
28, 35 154
29, 37 210
30 39 224
31, 39 162
32, 36 195
33. 36 i91
34, 37 141
b ol podues o

TLIPOPROTEIN DATA OF PATIENTS

273
142
435
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LDL VLDL
126 e
134 anes
147 38
112 i8
299 e
149 39
212 82
221 omem
92 57
160 -
230 57
105 123
75 30
92 97.
153 -
102 26
457 - 40
153 47
12% 31
132 54
123 29
117 -
159 20
103 26
106 (Broad 8 RigeTw)
132 10
147 39
109 23
148 37
150 45
101 20
123 42
140 22
109 -



LIPOPROTEIN DATA OF CONTROLS

g(};: Age Total Chol, Trig¥yceride HDL LDL  VLDL
1. 36 231 98 46 173 12
2. 31 246 122 48 192 6
3, 33 169 105 48 103 18
4, 36 230 136 58 144 28
5. 27 245 129 34 181 29
6. 31 260 106 52 198 10
7e 35 155 104 38 117 29
8e 31 169 148 27 101 47
9. 36 175 121 36 95 14

10. 36 161 109 33 97 31

11, 33 | 171 188 45 90 36

12. 33 136 70 49 81 6

13. 32 204 175 40 134 30

14. 34 151 129 28 90 24

15, 31 225 166 36 178 11

16. 33 203 177 41 124 38

17. 39 184 244 44 89 5%

18, 3% - 246 122 48 192 6

19. 38 197 140 50 118 29

20. 34 174 174 35 93 46

21. 29 | 177 . 142 38 117 22

22, 38 222 167 41 141 40

23, 39 247 167 40 156 51

24. 34 . 171 125 33 99 39

25, 32 146 79 44 142 -

26, 32 235 162 44 168 23

27, 40 211 141 53 119 39

28, 38 163 190 42 110 11

29. 37 201 105 44 129 28

30. 35 242 189 46 173 23

31. 38 190 172 30 134 27

"o aff values in 's—ni/aLL
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