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Comments on Archive

Dr Ruchit Shah, Dr BR Bansode, Dr Nihar Mehta

Dear friends, it gives me immense pleasure to write a
commentary on an article published way back in 1969. The
importance of this write up is in understanding the
milestones that have finely crafted the management of ST
elevation myocardial infarction (STEMI).

Article summary

This article was published in JIMAin 1969. It speaks about
the management of 100 patients of Acute Myocardial
Infarction (AMI) at KEM hospital, Bombay. These patients
were admitted in a coronary care unit (CCU) and
administered analgesics, oxygen and sedatives.
Ventricular arrhythmias were treated with xylocaine,
quinidine and cardioversion. Sinus bradycardia was
treated with intravenous or intramuscular atropine. First
and second degree atrioventricular (AV) blocks were given
oral corticosteroids, injectable atropine and isoprenaline.
Temporary pacing was done for high grade AV blocks at
bedside with semi floating catheter without fluoroscopy.
Ventricular asystole was treated with external cardiac
massage, artificial respiration, intracardiac adrenaline,
intravenous calcium gluconate and intravenous sodium
bicarbonate for acidosis. Cardiac failure was monitored
clinically with auscultation of gallop rhythm, crepitations
and decreased urine output. Digitalis and diuretics were
given to treat it. Shock patients underwent blood pressure,
urine output and central venous pressure (CVP)
monitoring. Shock was treated with isoproterenol infusion,
noradrenaline, digitalis, diuretics, oral chlorpromazine and
corticosteroids. They predicted that future in management
would be in monitoring myocardial contractility by
mechanical and biochemical means. Arrhythmia prone
patients would be managed by radio telemetry. Research
should be focussed on newer drugs, mechanical and
surgical procedures to manage power failure.

Evolution of AMI (Table 1)

Phase 1 (1912-61) Bed rest and expectant treatment -
Initially, patients were offered bed rest for six weeks which
was reduced to five days and hospitalisation reduced to
one month. Drugs were administered as a supportive
measure. Arrhythmias were detected by clinical
auscultation. Most of the deaths were due to arrhythmias.

Phase 2 (1961-75) Coronary care units (CCU) Patients
underwent cardiac monitoring with ECG monitors, with
round the clock staff available for cardiac resuscitation.
Even ambulances were equipped with pre hospital
resuscitation

The article above crisply describes every aspect of

Dr Ruchit Shah DNB Med, DNB Cardiology Interventional
Cardiologist- Hon at Babasaheb Ambedkar Railway
hospital

Dr BR Bansode MDHOD, Dept of Medicine, Babasaheb
Ambedkar Railway hospital

Dr Nihar Mehta MD Med, DNB Cardiology Hon
Cardiologist, Jaslok hospital
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management in CCU. The focus was on mortality
reduction due to arrhythmias. A lot of morbidity and
mortality was due to pump failure. Hence the next phase
focused on salvaging myocardium.

Phase 3 (1975 till date) Myocardial reperfusion This
phase marks a metamorphosis in the management of
STEMI as compared to the previous phase. There are
striking differences as compared to the nostalgic article.

- 12 lead ECG, which is a century old modality still
remains the gold standard for diagnosing STEMI.

- ECG monitoring with defibrillation when required is the
norm since the CCU era.

- Previously Oxygen supplement was given routinely.
Now it is advised only if Sa02<90% or Pa02<60%.
Opioid analgesics or benzodiazepines may be given to
alleviate pain and anxiety.

- Pre hospital care In the CCU era, staff was trained in
pre hospital resuscitation. Cardiac ambulances are now
equipped with ECG and radio telemetry as rightly
predicted by the authors in 1969. Today, trained staff can
correctly identify STEMI; administer pre hospital
thrombolysis and defibrillation if needed.

- Revascularization (Table 2) In the CCU phase, there
was no option of revascularization.

With focus on restoring the flow of infarct related artery,
primary PCI emerged as the therapy of choice (balloon
angioplasty bare metal stents new generation drug eluting
stents). It was observed that the earlier the infarct related
artery is revascularised, more the mortality benefit. Thus,
came the saying “time is muscle”. Attempts were made to
reduce time delays by reducing symptom onset/ first
medical contact (FMC)/ STEMI diagnosis to
revascularisation time. In a country like India, with multiple
logistic issues and non-uniform availability of the cathlab;
we have developed STEMI systems of care. This system
involves extensive training of staff, standardised protocols,
improvement of emergency services and developing a
network of the hub and spoke model. The hub and spoke
model of India involves multiple ambulances with trained
personnel. These personnel take ECG at first medical
contact and transmit it for interpretation via radio telemetry/
smartphones to the hub. If the patient is diagnosed as
STEMI, he is transferred to pre designated hospitals for
treatment. If primary PCl is feasible in the designated time,
he undergoes the procedure; else he is fibrinolysed and
moved from spoke to hub for early PCI. The cost of STEMI
treatment is a huge expenditure on the family especially
when itis out of pocket. The present governmentinsurance
schemes are a big relief to patients.

- Hospital logistics Contrary to the CCU era, early
ambulation (24 hours) and early discharge (£72hours)
is done in uncomplicated cases.

- Imaging - There was no luxury of imaging in the CCU
era. Presently, echocardiography is used to assess
resting left/ right ventricle function and mechanical
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complications. A follow up echocardiography can be
done at 6-12 weeks after the STEMI. Cardiac MRI,
SPECT, PET are also available if further information is
desired.

- Cardiac biomarkers Biomarkers to detect cardiac
injury have been in use since more than 50-60 years.
Aspartate transaminase was the first clinically used
biomarker in 1954. Then came creatine kinase, lactate
dehydrogenase and CK-MB. They were not specific.
Presently, quantitative serial high sensitive troponin
testing is used to determine infarct size and prognosis.

- Pharmacotherapy Intensive pharmacotherapy in the
form of high dose statins, beta blockers, ACE
inhibitors, ARB (in ACE inhibitor intolerant patients)
and mineralocorticoid receptor antagonists (MRA)
have mortality benefits. These classes of drugs were
not available in the CCU era.

- Arrhythmias  The management of atrial and
ventricular arrhythmias in the CCU era was primitive.
Apart from temporary pacing for high grade AV blocks
and cardioversion for ventricular arrhythmias,
everything has been revolutionised.

i) Atrial fibrillation (AF) Intravenous beta blockers,
amiodarone and electrical cardioversion is used.
Intravenous digitalis is used only if there is associated
heart failure and hypotension. In patients with long
term AF, CHADS2VaSc score is calculated and oral
anticoagulation is considered.

ii) Ventricular arrhythmias Repeated electrical
cardioversion, complete revascularisation and
correction of electrolytes is the most important. Beta
blockers, amiodarone and overdrive pacing can also
be done. In case of an electrical storm, intubation with
deep sedation and radiofrequency ablation can be
done. Implantable cardioverter defibrillator is given to
patients at a high risk of sudden cardiac arrest.

iii)AV blocks Urgent PCI, temporary pacemaker and
positive chronotropic agents (atropine, epinephrine,
vasopressine) are given.

- Heart failure In the CCU era, heart failure was

managed clinically with diuretics and digitalis. Now
bedside echocardiography and invasive
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hemodynamic monitoring has revolutionised the
management heart failure. Loop diuretics and nitrates
are used for symptomatic management. ACE inhibitors,
ARB (in ACE intolerant), beta blockers and MRA have
mortality benefit in patients with LVEF<40% and/or heart
failure. Oxygen and mechanical ventilation is done if
required.

- Cardiogenic shock - In the CCU era, shock patients
underwent clinical and CVP monitoring. They were
managed conservatively. Today, doppler
echocardiography and invasive hemodynamic
monitoring is available. Immediate PCIl is done if
anatomy is suitable. If mechanical complications are
there, heart team discussion followed by emergency
CABG!/ hybrid procedure is done. Inotropes, intra-aortic
balloon pump, short term mechanical circulatory
support, ultrafiltration and mechanical ventilation can be
lifesaving.

- Cardiac arrest Now, primary PCI gives an added chance
of survival. If patient remains unresponsive after
resuscitation, targeted temperature management (32-
36 degrees C) s strongly recommended.

Phase 4 (The future) The future lies in prevention of lethal
myocardial injury and use of biologicals.

Mortality

As science progressed and technology evolved, we saw a
drop in mortality over the decades. The mortality rate was
30% (1912-61), 15% (1961-75) which reduced to 3-8% in
the present day. A Danish cohort studied the mortality risk
in acute myocardial infarction patients less than 50 years
old between 1980-2009. The 30 day mortality was 12.5%.
8.4% and 3.2 % in 1980-89, 90-99, 2000-09 respectively.

Summary

We have seen a paradigm shift in the management of AMI
since the above article was published. The authors had
rightly predicted that arrhythmias could be monitored by
radio telemetry and the future research should be focussed
on newer drugs and better procedures. Primary PCI,
systems of care for STEMI, aggressive CCU management,
drugs with trials for mortality benefit, better thrombolytics,
heart team approach and mechanical circulatory devices
have helped to significantly reduce the mortality
associated with AMI.



