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Minety lonr unsclecied survivars Mfom lsceamlc heart disense, ull male service
personnel, were treated within | to 6 manths of recovery from the agute episode, by promotion

of physical Herivity, correction of
pPrenylamine lactare,

ment hased on advice regarding

coronary risk foctors and routine use of nlcoumalons and
The results showed that this upprousch was comdicive to more rewarding
rehibilitation than was ahtained in 89 patients who, in the pase,

Were on conventional treat-

weight, diet, physicul and meéntal aelivity. Thus out of %}

Foses 1realed between February 1968 1o October 1971, 28 {30 per cent) were fit in madieal eate-

BUIY A dctive service duties in operutional

areas in uny part of the world in any terrain, inclu-

ding altitudes between 10,000 and 18,000 feer, 3842 per cent) were fil in medical citegory B
gervice dutics in non-operational communication zones in any part-of the warld including wlii-

tucdes below 10 000 [,
nan-operational

from
approach, out of 8% putients,

and 26 (2§ per cent) ware fit for medical category C sedentary dulied in
areus in Tndin only. One patient,
heart fatlure, died while ina sliate of temporary unfilness for service,
sefvice on. account of ischacmic heart disease,

who inltially recoverd from conseslive
No patient was releused
Against this. by the conventional

81 (91 per cent) were (it in medical category O sedentary dulies

Innon-operational arcus'in India only 4 (4 Sper cenl) were relsased from service, and 4 (4.5

per cent) died.

Introduction

The standards of physical  fitness
required for service in the Armed Forces
are lough and cxacting. However. to
accommadate personnel whao are  disabled
by illness, the standards of physical firness
in the Armed Forces in India, were defined
till recently mainly in three calegories-
A.Band . As  these calegories are
fresh 1n our mind we may leave them .as
such for the purpose of 1his paper.
Personnel in category A are fit for active
service duties in operational areas in any
part of the world and in any terrain
tnculding high altitudes berween 10,000

and 18.000 feet. Personnel in calepory
B are fit for all service duties in non-ope-
rational communication zones in any part
of the world including altitudes below
10,000 feet. Personnel in category C are
fit for sedentary service dutiesin non-
operational areasin India only. Those
personnel who are temporarily disabled
by illnesss and require sick 'eave are
placed in category D, And those perso-
nnel who are not likely to recover suffi-
ciently enough to rerurn to service duties
eved in calégory € are placed in category
Eand are released as unfit for further
service, although mest of them are still
fit for sedentary civilian duties.
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To what extent can we rehabililate survivors
from an acute episode of ischaemic heart
disease In the ahove categories?

It will be of interest 1o know that within
ahoul 1=30 months of (reatment, 305
return o duties in category A, 42% in
duoties in calegory B, and most of the re-
maining 28% return to duties in eategory C.
The numbers who are released from ser-
vice ns unfit fo druties even in category O,
or who die are either nil or negligible.

How do we assess the Rehabilitation

Category 7

The assessment is made on the hasis of
an estimate of the cffort lolerance, electro-
cardiographic and biochemical states of
gach paticnt, This isdone initially and
subsequently once a month. The test
agsessing the effort tolerance and the
associated  electrocardiographic changes
arc of a progressive series, The extent
10 which they can be undertakesn depends
entirely on the actual performance of
patients initially and subsequently during
treatment, An cxisting electrocardiogri-
phic abnormality needs some care bul
iz not considered & bar to initiale the
elfort tolerance test.

Effart Tulerance

The effort talerance is based on

1) the functional capacity of the
paticnt in terms of classes T, 11. 1L
and 1V as defined by the Now
York Heart Association,

2} thecapacily of the patient to under-
take a three-and-hall mile walk in
one hour,

3) the capacity of the patient Lo
undertake double Master’s twa slep
exercise 1est,

4) the capacity of the patient lo under-
take a 11ill Climbing Test involving
w climb of 1000 feet aver a gradient
of 1in 2 within a specific time atan
altitude of 15,000 feet, The pers
formance is graded as excellent,
good, satisfactory, poor, and un-
satisfactory. Only excellent. good
and satisfuctory grades are accep-
wuble, The equivalent indoor test
is a paticnt’s capacity to climb up
and down, 1000 feet each way. @
flight of 40 steps, each 8 inches high
and 12 inches wide (gradieat 1 in
1.5) within a specific time at sea
level,

5) the capacity of the patient te with-
stand 45 minutes exposure and then
undertake a double Master's two—
step exercise test in a decompress-
jon chamber at (i) 13,000 feet,
(i) 10°C. and (iii) 13000 feet
plus —10°C-

Electrocardlograms

Electrocardiograms are taken al rest,
and immediately 5. 10, and 15 minutes
afier three-and-half mile walk in one
hour; afler double Master’s:  tWO-SI1ED
exercise test: after Hill Climbing Test;
and afier exposure and double Master's
two-step exercise test in the decompres-
sion chamber. The initial electrocardio-
graphic changes at rest arc graded as
those of (1) myocardial infarction with
significant Q pattern and §-T and T
changes,” (2) myocardial injury with 5-T
and T changes: and (3) myocardial ischace-
mic with T, Tand 5 T changes at rest of
following doublec Muaster’s two - slep
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EXerise test, Efeclrocurcfmgmphic reCn-
VEry is assessed on the basis of criteria s
defined under the heading Rehabilitation
Categories.

Biochemiey) Paramerers

The Biochemicat parameters include
1ests for impaired carbohydrate tolerange,
and estimation of blood cholestersi and
hlood yrie acid levels, 'The seriul tests
for impaired carhohydrype Walerunce are
the preprandial and the postprandial hlood
sugar estimations, 100 & glucose tolerance
test and if the resyles of preprandial and
Postprandial blood sugar level estimations
and the 100 E. glucose toleranee TE5L sre
egative, the prednisolone - glucose toe.
rance ftest. The norms  for thess para-
meters are selepred on the basisof hose
levels at or below which we encounter the
lowest incidence of e disease and are as
follows -

Preorandial blood sugar jess then [00mg,
and postprandial blood sugar Jese than
140 mg. per cent :

Glucoze tolerance test with fasting
blood sugar Jesc than 100 mg., peak less
than 1460 ME.. and 120 minyes less than
120 e, per cent:

Prednisnlune_~gi{=cu5u test (with predni-
solone 10 mg. given 8 hours ang 2 houars
before the elucose telerance test) with
fasting blood sugar less thap 1dp mg. peak
lese than 2p0 mg. and 120 minuges less
than 140 myg Per cenl.

Blood cholestero less than 180 mg. per
cent.

Blood urie geid less than 2.5 mg. per
e,

OF I5D1IA -
Rebabilitation Categorips

The results of efforts tolerance, electra-
cardiographic recovery and the correcied
metabolic abnormalities are. computed as
follows for detining a particular rehabilia-
tion citegory :

Category ¢

Asymptomatie during physical activity
required of him in this categary as defined
dabove,

Flectmcnrdiﬂgmm AU rest normalised op
stabilised, Ng deterivration after three-
and-half mile walk in one hour, Weight
and metabolie nhnnnuu[iti:snnrmu!ixed.

Category 13

Asymptomatic during physical activity
required of him in this category,

Eieclmcnrdiagram at rest normalised or
stablised. Ng deterioration afier three-
and-half mile walk jp one hour, and
after double Muaster's two-step  Exercise
test,

Weight
normalised,

and  metabolic parameters

Category 4

Asymptomatic during physical detivity
required of him in this category,

EFECtruc&rdiogr&m 4t rest normalised o
stabilised. No delerioration af ter three-gnd-
half mile walk in ane hour, after double
Muastep s tWo-step exercige test, afier Hijl
Climbing Test, and after exposure and
EXCICISC  fests in  (he decompression
chamber a4 15,000 feer: gt -1FC, and wt
F5,000 feet plus-10°C
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Weight and metabolic paramelers normi-
lised.

Ry what freatment arc these Rehabilitation
Categories achieved ?

The essentials of treatment are 10
. correct.obesily,

2. normalise blood pressure, carbohy-
drate tolerance, Blogd urie acid. and

il

3. promote  physical activity and
achieve maximum physical efficiency.

Weight - The norms for weight are 2
to -3 Kg.oof the minimum as defined in
the dita [or idesl weights for men and
women, aged 25 and over, by the Merro-
politan Life Insurance Company. Statisti-
eal Bureauz, Weight is, reduced as far
a5 possible with diets consisting mainly of
milk or animal proteins 100 =123 g,
boiled vegetables, salads, and fruits with
or without # small helping of carbohydra-

s, After weight is normalised, the
mdividual calorie needs are met witha
diet containing approximately protein

100:-125 g, fat 30 -75 g:;, and carbchy-
drates: to make the rest.. Far s mostly
provided as safflower oil or. when patienis
dontt like this, by & 350 - 50 mixiure of
groundnut and satfliower oirs.  Simple
supars are restricted.  Whisky and gin are
allowed in moderation but beers and sweet
wincs, on accounl of their adverse effects
on blood voapulation are not advised.

Blond Pressure

The norm for diastolic blood pressure
590 mm, g, or less. If ruised digstelic
Blood pressure persists after weight reduc-
tion, judicious use of diuretics, diuretics
plus guanethidine or diureties plus methl -
dopa is made (o normalise it

Carbohydrate talerance

Abnormalities in carbohydrate tolerance
still persisting afler weight reduétion are
corrected 1o as near normal a5 posaible
with time-disintegrution phenformin
(DBI-TD) 350-150 mg. daily and, 1f this
is not adequate  with DBI-TD 30-150 my
plus tolbutamide 0.5 1o 1.5 g. daily. The
purpost is 1o achieye under treatment d
normal prednisolone  glutose  tolerance
test. or a5 the next hest minimum  normal
preprandial  and  postprandial  blood
sugar levels;

Blood Cholesterel

Raised blood cholesterol persisting after
weight reduction and the prescribed diet
is normalised with nicotinic acid | 5(0-
3000 mg. daily and, ifthis is not ade-
quate, with nicotinic acid 1500-3000 mg,
plus clofibrate 730-1500 mg. daily.

Blood uric acid

4

Raised blood uric. acid is normalised
with probenecid 0.5 or less e L3E.
dalily. :

Physical activity

Mo patient is required to be sedentary.

Under anti-anginal cover with prenyla-

ming lactate (Segontin) 180 mg. daily, and
if this ismnoi fast or adequate enough,
with # combination of prenylamiric lactate
180 mg. and propranolol 30-120 mg.
ﬂai!y‘, all patients are cncouraged initially
to take to increasing distances of walking,
then taking partin recresiional games and
hobhics: invelving physical activity, and
finally more strenuous activities to enable
them to ackieve ultimately the standard of
physical fitness _required for returning
them to servics dutics in Lhe rehabilitation
calcgorics a5 defined above.
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Anti-congulants

Nicoumalone 1-4 mg, 15 used rountinely
A3 an anti-cosgulant on an indefinitc
long-term basis to keep the prothrombin-
time  and  control-time ratio  between
16:1 and 2:1 and the Lec-white
coagulation time with in 30-30 minttes.

Smaoking

Patients are advised 10 give up smoking,

What is the rationale of our treatement

Evidence hgs already accumuliated and
is being continuously substantiated by
various workers on the role of smoking,
physical INaClivity, excessive  calorie
mtake, obesity, hypertension, impaired
carbohydrate 1olerance, hyperlipidaemia
and hyperuricaemin  as coronary risk
factors, Although the coranary risk
factors are apparently a diverse group,
they seem to lead 102 common pathway
invoiving blood lipids and blood coagula-
Hon.  Thus smoking increases platelet
adhesiveness, shortens plalelet sarvival,
and antagonises bath the lipolytic and
anticoagulan: properties of heparin®
Catecholamines which zre released during
smoking mobilise free fatty acids from
the adipuse tissues and help to raise serum
cholesterols Physical inactivity, especia-
ly on cholesterogenic diets tends io be
associated with raised serum cholesteral,
Phosholipids, triglycerides and free fatry
acids levelsS- ¢, It also robs the individual
of ils beneficial effects on bload fibrinoly-
Lic activity which in facl may even return
to below normal if excereise s undertaken
only oceasionally. [n obesity there is an
inherent tendency towards a high insulin
response after oral glucose and lipoprotein
and cholesternl blood levels are raised.
Both clinical and cxperimental hyperten-

A, M. S,
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sion promote increase of serum beta-lipo-
Protein levels.  Tmpaired curbohydrate
tolerance associated with raised plisma
insulin level or increased insulin resistance
predisposes to an  increased fatty acid
response to glucose load®. In diabetics
there is u greater incidence of low fibring-
Iytic activity than in controls, with inered -
sed platelet stickiness 0 10 and ineueased
viscosity of the bloedt1 Ingestion of
fials inhibits fibrinolytic activity in athero-
selerotic subjectst # g enhanees platelet
stickiness.  Blood platelet counts correlute
with blood cholesierol levels' 3, Long
chain fatty acids from CI0 onwirds
accelerale thrombus formation timetd,
Therefore rupid lipid  mobilisation can
result in thrombosis1 3, Rlooad urie aeid
probably acts as an intimal conditioning
agent and thus furthers cholesterol deposi-
tion especially when the serum lipids are
unstable. It may also impair glucose
tolerance.  While proof of efficucy of
modification of these factors in the treal-
ment of the discase is lacking, modifica-
tions seem redsonable und desirable,

The largest single factor which makes
the maximum contribution to the disease
in our pafients secms to bea combinalion
of hypercholesterolaemia plus hypergly-
caemia plus  hyperuricaemia  which is
present in about 80 per cent. Marmalisa-
Lion of these metabolic factors is therefure,
one of the essentials of our trealment,

Unfortunately what constitutes the divid-
ing line between the normal and the

abnormal is only arbitrary and constitutes
a hurdle in evolving a consensus on the
extent to which these metebolic faciars
should be tackled for (he purpose  af
therapy. We have selected (he norms s
those levels at or below which We encon-
ter the lowest incidence of the disease.
For our patients, by virtue of their DCCU -
tion, the calorie and protein intake have
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o be high to be adequate enough for the
requirements of energy and maintenance
of normal weights. To make the diel
anti-cholesterogenic we  depend on &
moderate fal content of 50-75 g provided
mostly as safflower oil in which the
polyunsaturated fatty acids  and  the
saturated farty acids rativ is 10: 1. When
reduction of blood cholestero! level 15 not
achieved with this diel recourse is made
Lo nicotinic acid and in addition, if neces-
sary to clofibrate.  Nicotinic acid has the
advantage of being cheap but is nol
complete in itself. It inhibits the mobilisa-
tion of free fatty acidst® and lowers both
free and ester cholesterol but does not
affect the bera~lipoprotein chelesteral.  In
contrast, clofibrate reduces platelet  sticki-
ness, serum  cholesterol, low  density
lipoprotein and SE fractions 012 and
12-40017, Phenformin is preferred for
normalising impaired carbohydrate meta-
holism. In coronary heart disease phen-
formin  reduces the insulin oulput,
decreases serum cholesteral, serum trigly-
cerides and serum phosphelipids while free
fatty acids vary widely and glucose tole-
rance remaing unchanged =,

Autopsy studies of patienis of ischaemic
heart disease brought in dead or who died
sithin 5 hours of an  acule attack have
shown that the block in the coronary
arteries is a recent thrombus with varyimg
degrees, extent and site of atheroscleresis
it abour B5% of the patients and athero-
sclerosis alone in the Temuining 15 per—
cent, As  intavascular  thrombosis
aceounts for 855 of the deaths we use
nicoumalone as an anticoapulant arbilra-
rily fully realising that it has no effcet on
facior Y1 or on the anti Willibrand
fuctor which is related to platelet sticki-
ness,  Howewver, the juslification for use
of nicoumalone lies in the fact that from

11

the initial infarct and in coronary diseuse
manifested by angma the survival rate can
he increased with the use of AnECauEL
lantst¥, Our resulls suggest that the
therupeutic meisures which involve
reduction of platclel stickiness, inereased
fibrinolysis. and reduced coggulation have
a beller effect then anticoagulams alone
on not only survival but on recovery @3
well,

For the control of metabolic ubnormas
lities and the use of anticoagulants cos
operation of the patients is essential.  The
initial pace for thisis se1 by promotion
of physical activity under anti-anginal
cover with prenylamine lactute. The
more successful thisis the better is the
cooperation. In a few patients in whon
the action of prenylamine lactate is naol
fast or adeguate enough its sympathetic
beta-receptor blocking properties can be
augmented with propranolol. Prenyla—
mine lactate is probably helpful in other
wiuys. Though prenylamine caused only
a shori—lived increase in coronary flow al
rest, ¥ it seems probable that the coro—
nary flow is more sustained during exer—
cise especially in  healthy collaterals,
Although we have still to prove it, if se,
the effcet of physical activity in the deve=
lopment of colluteral coronary circulation
21 22 and the conscquent improvement
in myocardial function and reduction in
mortality Fate 23 would be augmented
under cover with prenylamine lactate:

Are our paticnts in any way different [rom
those which have heen reported by warkers
studying coronary risk factors in other
countries ?

Blood pressure and serum lipid level
hive been considered to together consti-
tute the key factors in assessing Lhe
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mugnitude of the risk of developing
ischaemic beart disease. At any lovel of
either factor the risk is greater with the
increasing level of the other, €4 However,
in one of our series of 94 patients diasto-
lic hypertention did not occupy a signifi-
cant place as a predisposing (uctor of the
discase. Thus out of 94 patients only 13
had diastolic blood pressure hetween 91
and 15mm. of Hg., 30 had between 81
and 90 mm of Hg, and the rest had
between 70 and 80 mm. of Hg. Morcover,
48 out of these 94 patients had not only
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