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Leas than ene percent of all myecardial~infarctions occur 
( 1 

in subjects below the ag~ of 40 years •· Several reports in the 

~scent year• have addressed te the problem of acute myocardial 
2,3,4,5,6,7,8 

infarction in yeunger subjects • Reports from the 
. 2,3,4,5,6,7 

develeped countries shew a male pred.mJ.nanc;e • Athero-

sclaretic coronary •~elusive disease form~ the majer cause of 

myecardial infarction i~ males ttelew 40 year$ of age2•3•9• In 

contrast female subjects in the same~age group show a higher 

propertion of nonatheromatoua causes like caronary thrombosis, 

spas11; embolism, and coronary arteritis8 • The less co••en causes 

ef myocardial infarction in the young include, anollaliea of 

coronary artezial origin, myocardial bridges, ostial narrowing of 
• ¥ 

the corenary arteries nonspecific aortoarteritis, or due ta aertic 

dissection involving the corenaty ostium. Coronary arterial 

dissecticm or thrombosis may be the reaul t of trauma. Situations 
! 

~ere the coronary arterial system is normal but there is an 

imbalance between the myocardial oxygen supply and demand like 

anaear.ta, hypertrophied ventricles and thyrotexicosis may rarely 

result in myocardial infarction in the young. 

A less vall understeod yet a defenite entity, is the 

occurrence of myecardial i·nfarction with normal coronary arteries 

(S-yndrome X) 10•11 • This has been observed in all age groups , 

~ltbo~gh in a· greater proportion in younger subjects. "any 

eti~lagical p•ssibilities have been postulated. So•• of them 
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~alr~ady described like spasm, or myocardial bridges. Spontaneous 

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 

most common risk factor ( >BO% of subjects)2 ' 3 ' 4 •5•6 • 7 • History 

of coronary artery disease in family members before the age of 

60 years is a strong risk factor in those patients with athero-
2,3 

sclerotic coronary disease, while it is not so with other causes • 
\ 

The prevalence of hypertension, obesity, sedantry ha~its, diabetes 

and hyperuricemia has varied considerably among various ~eports 
~, 

from western literature 5•6 • 7• Abnormalities in serum lipids have 

been shown to be an important risk factor in most ~f western 

subject82 •3, 5•6•7• Hypercholesterolemia (total cholesteiol 

> 250 mg/dl) has been noted in 20-46% of patients with athero-
2,3,6,7 ~ 

scleretic coronary disease ~ • 5% of young ,subjects with 

normal coronary arteries have also been shown to have serum 
~ 2 
cholesterol levels more than 250 mg/dl • Hyp~rtriglyceridemia 

4 
has been observed in about one third of thesa subjects • Abnorma-

lities in various lipoproteins have also been described. 

Until lately there were few reports which dealt with the 

pattern oF coronary arterial abnormalities and the risk factors 

in young subjects with myocardial infarqtion from India and 

developing countries. Kaul et al. have recently reported the 

findings of coronary angiography and risk factor prevalence in 

young survivors of myocardial infarction11 • They noted that it is 
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a, majorit~ of them having atheroscleretic 

ceronary lesions. Smoking was the main centributary risk factor, 

·r-Ilewed by hypercholesterolemia hypertension and a positive 

family history. ftultiple risk factors were present in less than 

half the total number of their patients. In anether report from 

8:81lbay, smoking and diabetes were noted t!' be the main risks for 
7 c•ronary disease i.n young • 

Although the course of the disease, prognosis and management 

be chiefly determined by the presence or absence and severity 

atherosclerotic coronary disease, and nature of therapy ; 

modulation af the risk factors would help in madifying the 

pregressicn or·even inducing probable regression of the athere­

sc:lerotic process. 

The aim of this study was to ; 

1. ·Assess various risk factors in survivors of 

myecardial infarction belew the age of 40 years. 

2. Study the lipopretein profiles in these patients 

and compare them with healthy controls in the 

same age group and sex. 

MATERIALS AND ftETHOQS 

34 subjects who were diagnosed to have myocardial infarction 

history, typical electrocardiographic criteria and serial 

enzyme changes and were on follow up in our institution were 

All the subjects were males. Their ages ranged between 

years (mean 35.5 ± 3.9 years) at the time of present 
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evaluation. age-"at which myocardial infarction occured ranged 

from ~3-38 years {mean 32.5 j:, 4.3 years). A detailed interregation 

tar risk racters was done during the present visi,. Additional 

interaatien regarding the clinical details, age, weight and height 

~~-~f!~_J'•.i.BI_~_ or hospital admission were noted from the case records. 

:li;l@":"qlfEHit~onaire included smoking habits {recorded as number of 

a,J.:,arette/day X years) past 'histery of diabetes, hypertensi•Jl• gout, 

•••ivity status,at work and at leisure and family histery of 

~- 'i:.ttef!@~Y artery disease / myocardial infarction and sudden cardi~c 

"death. Height and weight at the time of' present examinatien.were 

Ill recorded. Details of drug intake was noted. 

Obesity was defined as a relative body weight {RBW) of~0.28 
6 fro Quetlett•s formula 

RBW • Wt. in 9 .2 X 100 
. (Ht. in Cm) 

Physical activity was evaluated t.o scale, of' 1-4 as described by 
' 6 

Elinfeldt et al • 
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I Office & work, sitting i 
~the day, 

II Light work i much walking 

throught egs. 

Ill 

{teacher, f~reman, etc) 

Aost of factery wark/or 

these involving moderate 

activity. eg. Pestman, etc. 

Heaiy manual labour 

During leisure 

reading, watching TV 

Walking/cycling 4 hr/wk. 

Gardening regular jogging 

swimming 1-2 hr/wk 

Hard regular physical 

training. 

Blead samples wtre collected for lipopretein analysis after 

12•14 hours fasting over night; a-10 ml of whole blood was kept 

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

minutes to obtain the serum far chemical analysis. 

Serum total cholesteral was estimated by CHOD-PAI methad 

and Triglycerides were estimated by peridochram - triglyceride 

GPO-PAP method using assay kits from Beohringer - Aannheim Gm 6H , 

Oiagnostica Germany • Colorimetric readings were taken in UV 

visible spectrophotometer (Beckmann) at 500 nA wavelength • 

High density lipoprotein cholesterol (HOLC) was estimated 

by polyionic precipitation using polyethylene glycol-6000 {200g/l 

in 200 m fta/L Glycine sodium hydroxide buffer at P H 10)12• 
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Tlte LDL an,d VLOL are precipitated and the supernatant was used 

far MOL - cheleatrel estimation by the cholestrel estimation 

method -described abave. 

Serum lipaproteins were separated by quantitative electro• 

phareais using polyacrylamide dis,c gel using previously described 

-·:_· ....... d 13,14 ,15. 20'· L of serum and 2ooL L of sa11ple gel were 
••-~>•~• a r- r- . 
. p.,aatained with Sudan Black dye and separated,by electrophoresis 

i.A 3. 5~ polyacrylamide gel disc. Electrophoresis was run for 35 
... ; (Ft8l) 

---= lli'R!tes at 5 11 A current strength per disc { tutae )" ; After 

ilectrophoresis the gels were stored at 4°C temperature shielded 

from light to avoid colour fading. The electropharetograms were 

._tained ~y scanning using a soft laser scanning densitometer 

{model- Sl-TI~S Biomed instruments California) with 610 n Pl inter­

terence filter. Integrated peak-areas for the~ (HOL-e) p (LOL-c) 

and pre~ (VLOL-c} were obtained by/ digitised integrator incarpa-

r~ted in the scanning densitometer (fig .1). from the. integrated 

peak areas the perca~tage fractian of each band, was calculated 

ctnd the actual values were computed from the total cholesterol (TC)· 

- Jfor meaningful results the base lin& at the point wi1;h lewest 

· absorbance be.tween HOL and LOL fraction was set at zero. 

Statistica.lr analysis of the values were obtained for mean 

\fal.ues of. Total cholesterol, Triglycerides HOL, LDL and \ILOL 

'Ct:Jf)le~terel, ratio of.Total cholesterol/ HOL-e and HOL-c/LOL-c 
" . ; f'.-_r 'tests and rnale controls in the sarna age group us_ing Students-T 

(two tailed). A P value~ <o.os was considered significant. 
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. 

Abnormalities in Total cholesterol, Tri]lycerides, or any of the 

ratios were also 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/ cigarettes/day) 

prior to myocardial infarction. Twelve patients continued to 

smoke at the time of the study. A family history of coronary 

artery disease was present in 3 patients (8%). Three were obese 

prior to Ml {8~) one patient each had diabetes, hypertension and 

gout. Physical activitr 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 (2.1%) 

(Table.1). None of the patients were on any lipid lowering 

drugs when studied. 

Lipoprotein distribution : {Table.II) -The mean total 

cholesterol was 209 ± 77.37 mg/dl in patients and 198.93 ± 34.86 

in controls. There was no statistically si~nificant difference 

between the two groups. However, 6 patients had serum total 

cholesterol levels mora than 250 mg/dl compared to only one in 

the control group. 

Abnormalities in serum tri~lycerides were present in eight 

patients (23.5%) while it was sean only in one control (3.2%) 

( P •<0.05). Neuerthless, the mean triglyceride levels in both 

group were not statistica~ly different. There were also no 

significant differences between the mean LDl and VLOl values 
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TABLE. I. 

RISK fACTORS IN YOUNu 

Smoking 

family History 

Obesity 

Diabetes 

Hypertension 

..iout 

Sedantry Habits 

Multiple risk factors 

No .. risk factor 

I'll - n • :54 

32 

3 

3 

1 

1 

1 

28 

6 

1 

Name 

94 

8 

8 

82 .. 4 
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TA@Lt:. 11. 

c .. pariaon ef lipopreteln fraction in patients and controls 

. )250 

triglyceride' 

)200 

-~Piean + !O -
. -

ratio 

PATIENTS 

2 

0.225 %. 0.071 
' \, 

NS • lot significant , 

CONTROLS 

31 

135.8 %. 38.02 

P VALUE 

NS 

NS 

.(_ o. 025 
148,11 

NS 

1...13•'001 

35.58. NS 

13.26 NS 

o.:s:s:s .1 o.ogs <... 0.001 

All absolute values f-or lipepreteins in ag/dl • 
.. 'l\~n')b~~ et svb~c:.t-s c.r. ~.Jo-4Cl\) 
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patients and the controls which incriminate them 

factors in this stady .. 

The serum HOL-e lav~fs ware signifidantly lower in the 

{mean :. 30 ... 1'1 .t. 6. 56) compared to heal thy contrels 

·(•e·a~· :J 41.64' .t. 7 .• s:s) P· = (.0•001 • HighJ.tit significant differences 

were a!se abaerved when tbe ratios of Total Cholesterol/ HOL-e 

HOL-c/LDL-c were compared between both groups ( P <. o.o01 ). 

belonged to the "low'4 HOL-e subset (ratios"> 5 is .. 

equivalent to HDL-c/:TC % of .4•20) while only 45% of controls 

b&lenged to this subset (P"o.oos) ; similarly HDL-c/LOL-c raticas 

~d1nwad tn~:t 6'1~2~ of controls compared to 17 .. 6% of patients 

belen'g$d to the !'high" subset. 

DISCUSSION 

Myocardial infarction in the young is a strikingly male 

disease in this study. Other reports form Indian patients shew 
. . 4,7,11 a similar mala pred1lict4on • Observation from western 

literature shows a slightly higher incidence of myocardial 

infarction in young females although majority of the subjects 

are still males2• 3• 5• 6• As has been reported in earlie'l' works, 
2,3,4,5,6,7,1 

smoking is the single most common risk factor implicated 

The higher prevalence of smoking among males may explain the 

lnu1ituua "maleieasn of our patient population. Incidence of all 

the other risk factors have been low, a point of similarity with 

t d . f 1 h i I d. .._. t 4 • 11 s u 1es rom e sew era n n 1an SUuJac s · • 
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There ha~a 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 discarnable coronary lesions in 80 of their 104 patients 

while hypercholesterolemia was noted only in 29 of thase11 • Our 

data suggests that if one ware to estimate only Total Cholesterol 

and Triglycaridas, many more with subtle and yet significant 

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

to be abnormal in about 85% of patients (compare fig .. It & rn) .. 

Prospective epidemioloJiC studies have established a 

striking independent association between HDL levels, coronary 

vascular events and degree of coronary arterial lesions26 • 19 •20 • 30 • 

Burnner etal have recently reported that low HDL-c/TC ratio 

«.().20!'t) is associated with higher risk of coronary events in a 

20 year follow up study 30 • Irrespective of the Total Cholesterol 

levels an HOL cholasterol/TC ratio of less than 21% in, males 
19,2( 

would indicate a 2-4 times higher risk for future coronary events 

The congruence of this observation gains strength when the ratio 

of HOL-c/LDL-c of lass than 0.3 was true in most of our young 

subjects with myocardial infarction. 

~lomset etal were the first ones to postulate that HOL-e 

transports cholesterol form the peripheral tissues to the liver 

a process involving the conversion of free cholesterol in HOL-e 

to cholesteryl ester by the action of enzyme lecithin cholesterol 
24 

acyl transferace (LCAT) • lt may thus play a role in the efflux of 
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cholesterol from arterial endothelium. However it remains to be 

established whether this reverse transport of cholesterol 

dimunishes atherosclerosis. Animal experiments suggests that 

h . . 21 t 1s may be poss1ble • 

Alternatively Carew etal. suggested that HOL-e may bind 

with the LDL-c receptor on the endothelial surface thereby 
25 blocking uptake of latter by the call • It is now known that 

the affinity of the LDL-c receptor is different f~om those 

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

subfraction may have the property of binding to the LOL receptor. 

for this reason recent studies have suggested that HOL-e sub-

fractions or Apolipoprotein subclasses are batter indicators 

of the risk for atherosclerotic coronary diseases29 • However 

Schmidt atal. while evaluating the values of various lipoprotein 

subfractiona and lipoproteins in patients with coronary artery 

disease. have concluded that the ratio of HOL~c/Total Cholesterol 

was the only indspendant predictor of coronary heart disease17 , 

thus fortifying the role for conventional lipoprotein assays as 

done in this study. 

The scavenger role of HOL-e during intravascular lipolysis 

may result in the transfer of some constituents of VLOL 

catabolism to HOL-e. This may determine the nature of debris · 

deposited in the endothelial macrophagas, thereby governing 

atherogenesis22 • Exercise induced lipolysis increases HOL levels 

. h . 22 1n umans • 
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In light of the role of HOL-e; this study has indicated 

it tRay be an important negative contributary factor 

causing myocardial infarction at an earlier age. Interpreting 

the results of this study needs a careful appraisal ef the 

situation. Being survivors of a myocardial infarction majority 

were used to a different life style with respect to dietary 

pattern, smoking and physical activity compared te the pre­

Naturally, one would expect these changes 

infraction periad to altar tb$ plasma lipids 

'better. If that assumption be it, than it is 

~-~~,~--~tlfi! __ :l'li!§,uJ,ts of the study gains more in importance 

extrapolated to a p~reinfarction risk assessment. 

CONCLUSION 

1. "yacardial infarction prior to the age ef 40 

2. Smoking is the single •oat cammon risk facter. 

3. Lipepretein analysis reveals low, HOL-e levels 

in aiajor.ity or t"~a yofltlg patients who have 

survived a myocardial infarction. 

4. The significance ef these lipid abnormalities 

on further coeonary events in these patients 

needs long term studies. 
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---------------------------------------------------------------------
Age Total"Chol Triglyceride HDL LDL VLDL 

!s------------------------------------------------------------------148 71 22 126 
33 163 92 29 134 

3. 39 2$& 103 30 147 38 
4. 31 156 90 112 18 

• 39 332 1 33 
34 218 1 40 39 

7. 30 334 339 2 
a. 39 260 102 39 221 
9. 40 171 211 22 9~ 57 

10:, 185 176 2~ 160 
11. 32 315 320 28 230 57 
12. 40 254 273 105 1 
13. 32 128 142 75 30 
14. 40 217 435 28 92 97 
15 .• 167 34 153 
16. 38 160 32 102 26 
17. 40 535 183 38 457 40 
1 219 $*'97 19 153 47 
1 38 1 145 12ft 31 

38 212 250 132 54 
38 150 115 28 123 29 
28 39 117 
31. 33 1 

1 
36 159 20 1 (Broadf3~ 

2 10 
40 147 39 
35 351 1 
37 142 25 1 37 
39 1 45 
39 1 20 
36 123 42 

140 22 
37 1 



~~·~~:m;::!>~(!ll;llil!--W&$ __ ,... ______ G$ _______ _,~------------------------$1!i!i----------=---~ 

Sl .. Age HDL LDL VLDL No. .. 
-~~~--~--~-~-~---~-~~~---~---~~-~~~~----=~--~~~~~~-~-~-~--~--~ 

1. 36 1 46 1 12 

2. 31 246 1 48 1 6 

3 .. 33 169 1 48 103 18 

4. 36 2&0 136 58 144 28 

5 .. 27 245 1 34 181 29 

6 .. 31 260 1 52 198 10 

7. 35 155 104 38 117 

a. 31 169 148 101 47 

9 .. 175 1 36 95 14 

10 .. 1 1 33 31 

11. 33 171 90 36 

12 .. 33 136 49 6 

13. 32 2 1 40 134 30 

.. 1 1 

15. 31 2 1 36 1 11 

16 .. 33 2 1 1 38 

17 .. 39 1 

18. 122 192 6 

19 .. 1 0 50 118 

20 .. 34 1 3 

"' 1 142 38 117 ?"~ 

""'"" 
22 .. 38 222 1 

• 39 1 40 1 

.. 34 171 125 33 9 39 

"' 32 146 1 

2 5 2 

• 40 211 1 119 39 

... 38 1 90 110 11 

.. 37 2 1 1 

30 .. 35 2 

3 " 3 190 30 1 

~----~--~--~---~-------~----~~-~~~-------~------~-~--~~--~-~--
'rib.·· val~ /n 
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