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CIRCADIAN VARIATION IN THE ONSET OF ACUTE
MYCOCARDIAL INFRACTION IN KASHMIR

S.A. Tabish, A.M. Bhat, M.S. Alai, S. Jalal
Departments of Emergency Medicine & Cardiology, Sher-e-Kashmir Indtitute of Medical Sciences, Srinagar - 190011, Jammu and Kashmir, India

(Abstract : A prospective observational study of two hundred patients of acute myocardial infarction admitted in Acci dent )
& Emergency Department and the Coronary Care Unit of a premier hospital, Sher-e-Kashmir Institute of Medical Sciences,
Srinagar, India was carried out to determine the time of onset of chest pain and whether onset of myocardial infarction
“ Occurs randomly or observes circadian variation in the frequency of its onset” 50% of the patients developed infarction
between 4 am to 10 am with anterior ST elevation myocardial infarction in 50% Second peak of 22% was observed from
4 pmto 10 pmas compared to trough 100/0 between 10 pmto 4 am. 18% of myocardial infection occurred between 10 am
to 4 pm. This study revealed variation in circadian rhythmin the onset of acute myocardial infarction and its complications.

\The phannacological modulation of the physiological triggers can betried to delay or prevent the occurrence of infarction. y

INTRODUCTION

Myocardid infarction (MI) istheresult of prolonged myocardid ischemia
precipitated by an occlusive coronary thrombus in most cases, a the
preexigting site of stenosis. Human body is a master computer with
circadian rhythm, which are endogenoudy generated by sdf sustained
ogtillatorscaled biologica docks-ther rlation being governed by Centrdl
Nervous System through suprachiasmétic nucleus of the hypothdamus
region. Pinedl gland has dso been implicated in the control of circadian
aswell ascircannud rhythm. The circadian rhythm study has numerous
clinicd implicationsin medica Science.

Cardiac disorders account for the vast mgority of naturd sudden degths.
In the United States, acute myocardid infarction develops suddenly in
over 600,000 patients eech year. These patientsaredther completely free
of cardiac symptoms or have mildly symptomatic chronic stable angina
pectoris'. It isnow well established that myocardia infarction is usudly
preceded by coronary thrombosis, which in turn is often superimposed
ondisrupted intimacovering an atheroscleratic plaque®. Littleisknown
about the events or circumstances that trigger these pathologic events or
transform a chronic sable condition to an acute life threatening disease.
The anatomic distribution of the occluded vessd., adequacy of collatera
circulation and presence of additiond stenotic lesion status determines
the location and extent of infarction. However it iswell established that
onst of the pain of myocardia infarction has circadian periodicity, with
apesk incidence between 6 am and 12 noon “59, Therhythmic processes
that drivethe circadian rhythm are endogenoudy mediated and governed
by suprachiasmatic nucleusof hypothaamusand pinedl gland™ Various
key physiologica secretionslikeendogenoustissueplasminogen activator
(tpa) activity, PAl-1leves, plasmacortisol, plasmaepinephrineand other
parameters like heart rate, blood pressure and blood viscosity exhibit
circadian variation. Existence of this marked circadian variation in these
parameters including platelet aggregation in the morning and upon
assuming upright posturemay ac-count for theobserved circadianvariation
in the onset of Myocardid Infarction 19

MATERIAL AND METHODS

Two hundred consecutive patients of acute myocardid infarction with
history of chest pain of more than 30 minutes duration., -cardiac by
description with ECG showing characteristic changes of evolving
myocardid infarction wereinduded in the study. Enzyme studieswhere
carried out for SGOT, SGPT, and CPK-MB esimation. Exact time of
onset of events was recorded
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Following criteria stifying thediagnosisfor an acute evolving or recent
myocardid infarction has been followed while conducting this study.
Typicd riseand gradud fal (troponins) or morerapid riseand fal (CK-
MB) with at leest Oneof thefollowing, features (a) |schemic symptoms,
(b) Development of pathogenic Qwavesoneachreading; (C)ECG changes
indicative of ischemia (ST -sagment elevation or depression)
RESULTS

The results are tabulated in table 1 and table 2
Table 1. Digribution of patients according to onset of chest pain

Time of onset No. of patients Males Females
4 am tol0am 100 76(38%) 24(12%)
10am to 4pm 36 24 (12%) 12(6%)
4pm to 10pm 44 40 (20%) 4(2%)
10pm to 4am 20 16(8% ) 4(2%)

Table 2 : Temporal relationship of infarction type and death to
time of onsetof chest pain

Type patients(n) Time of onset

of infarction of chest pain
4dam 10am 4pm  10pm
to to to to
10am 4pm 10pm 4am

Anterior wall M1 100 56 12 24 8

Inferior wall M1 0 40 16 16 8

Anteroseptal Ml 16 4 4 4 4

Subendocardial 4 4

Death 0

DISCUSSION

Circadianvaiationinthefrequency of myocardid infarctionwithmorning
resistance to thrombolytic therapy has been observed. Their may be an
improvement in diagnosis and treatment of illness after understanding
therole of circadian rhythm in the pathophysiology of acute myocardia
infarction. Understanding of possiblerisk of atherosclerotic diseasecould
improve the perception of pathophysiology of illness and increasing
sengtivity to management.

Various sudies have demonstrated amarked circadian periodicity inthe
time of onset of myocardid infarction with peak incidence between 6am
to 12 noon. Master was the first to show the existence of periodicity in
the occurrence of acute myocardid infarction (I0f Subsequently isolated
reports showed its pesk occurrence in the morning hours! The authors
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obsarved that the pesk in the onset of acute MI occurs in the morning
hours (4 am to 10 am), which confirm the results of study conducted by
Pdls D’ Alonzo™.

Summary of Smilar results of various studies regarding time of onset of
myocardia infarction pain werefirst published in 1983%2. The pesk onsst
of pain was different in one study conducted by Dim troy™3. In this study
it pesked from 4pm to midnight with asecond pesk from6 amto8am. A
number of studiesincluding Millis data reported a secondary pegk inthe
late evening hours which the authors dso confirmed. However, this pesk
was not present in summary findings of the World Hedlth Organization
report 4 Other study from Sovelunivin showed peek incidence of chest
pain occurring in the evening hours. He observed that these patientswere
usudly young males and personswho preferred giving night duties. This
probably reflects different processes involved in dtering the circadian
rhythminthisppatient population fromthosecausing myocardial infarction
in the morning hours.

Mogt of the studies used subjective parameters to determine the time of
onset of myocardid infarctionignoring theeffect of degponminor episodes
of pain and circadian rhythm in pain threshold.

Other studies were conducted using CK-MB devation for considering
that the myocardia infarction has occurred 4 hours before the initia
eevation.

Numerous exogenous and endogenous daily rhythms have been found to
have corrdation with the variation in the onset of myocardia infarction.
Among the exogenousdaily rhythms,” which bear direct corrdation with
the occurrence of MI, isphysicd and mentd stress. Substantid increeses
in these dally rhythms occur after waking. Endogenous daily rhythms
involve rise in cortisol and catecholamine levels during morning hours
resultinginmyocardid infarction operating through multiplemechanisms
like, plague rupture thrombos's, coronary vasocongtriction; and systemic
vasocondriction increasing the myocardid oxygen demand. Circadian
vaiationinthetendency of thebloodtoclotispossibly rdated to decreased
fibrinolyticactivity of theblood and timedependent changesintheplatelet
activities 8,

The onset of acute M| shows characteristic circadian variation, thet isa
definitemorning pesk related to biologica rhythmsand avaguenighttime
peak related to sociocenomic factors.
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The incidence of onset of myocardid infraction was found to be more
frequent in the early morning hours and unaffected by geographica
distribution as obsarved by other. Understanding the role of circadian
vaiation in the path physiology of illness may lead to improvement in
the perception and increesing sengitivity to diagnoss circadian variation
has aso been observed
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