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Abstract
In 2012, the European Society of Cardiology (ESC) guidelines provided recommendations on the management of ST‑elevation myocardial
infarction (STEMI). The recommendation from these guidelines is restricted to the European subcontinent. To adapt the updated recommendations
for Indian subset of STEMI patients, a panel of experts in the management of STEMI provided their expert opinions. This document provides
expert consensus on adapting 2012 ESC STEMI guidelines recommendations in Indian setting. Document also discussed “India‑specific”
relevant literature to support the consensus opinions provided in the management of STEMI.
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Introduction
Coronary artery disease (CAD) is a major contributor to
morbidity and mortality in India, and its overall prevalence
has risen dramatically over the past two decades.[1] It has been
seen that patients in India who suffer from Acute Coronary
Syndrome (ACS) are younger (mean age, 56.3 years) and
ST‑elevation myocardial infarction (STEMI), constitute
a higher proportion (60.6%) of ACS compared to non‑ST
elevation MI (NSTEMI).[2] Various evidence‑based guidelines
published internationally from time to time provide new
evidence‑based recommendations for diagnosis and the
management of STEMI. [3‑6] The European Society of
Cardiology (ESC) guidelines released in 2012 provided
recommendations on the management of acute MI (AMI) in
patients presenting with ST‑segment elevation.[7] While these
are erudite and exhaustive, they are tailored to the situation in
developed countries. Although no evidence‑based guidelines in
India exists, an expert consensus on the management of STEMI
provide some India specific recommendations.[8] As there are
differences between European and Indian settings regarding
the availability of percutaneous coronary intervention (PCI)
centers, initial delay in reperfusion, acceptability of concept of
pre‑hospital thrombolysis, 24 × 7 availability of trained staff,
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The Expert Panel
The expert panel consisted of 19 cardiologists and physicians
involved in the management of STEMI from various parts of
India and meeting of these experts was held to discuss on this
specific issue. Due to the geographical and cultural differences
in India, experts from different locations were involved in the
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patient factors and financial challenges, the applicability of the
recent ESC guidelines need to be critically looked at to adapt
the recommendations in Indian setting. The objective of this
expert consensus was to take the ESC 2012 STEMI guideline
and tweak it with available Indian evidence by the help of a
group of acclaimed Indian experts on the subject to provide
a consensus document relevant for Indian STEMI patients
which can provide a framework to guide Indian physicians
and healthcare providers in making decisions for the optimal
management of patients with STEMI.

How to cite this article: Nair T, Agrawal R, Bansal S, Dutta A, Ray R, Ray S.
Expert consensus document on management of ST-elevation myocardial
infarction: Adaptation of 2012 ESC guidelines. Indian J Crit Care Med
2018;22:274-82.

© 2018 Indian Journal of Critical Care Medicine | Published by Wolters Kluwer ‑ Medknow
Page no. 76

Nair, et al.: Indian STEMI Consensus

discussion. The mini‑Delphi or Estimate‑Talk‑Estimate (ETE)
technique was incorporated for generating the consensus.
Delphi method is a structured communication technique or
method, originally developed as a systematic, interactive
forecasting method which relies on a panel of experts. The
Delphi technique can be adapted for use in a face‑to‑face
meeting and is then called mini‑Delphi or ETE. This
consensus technique is widely used in the field of health as
a mean of collecting experts’ opinions for guiding health
decision‑making. This technique is frequently implemented
to reach agreement on the classification of diagnostic criteria,
the development of clinical guidelines, and the identification of
health professionals’ needs. The experts provided India‑specific
consensus opinions for the management of STEMI after
discussion of the recent ESC guideline recommendations
about following issues:
• Definition and classification of MI
• Diagnosis of AMI and role of biomarkers (Troponin T)
• Risk stratification of patients with STEMI
• Pre‑hospital care
• Reperfusion therapy
• Comparison of fibrinolytic agents.
Experts were allowed to present clarifications and arguments
based on their viewpoints. The opinions of experts were counted
on majority and consensus was adopted. Following sections
provide with practically applicable ESC recommendations
with expert opinions on each of them for adaptation in an
Indian setting.

Definition of myocardial infarction

The 2012 ESC guidelines on the management of AMI in
patients presenting with ST‑segment elevation defined MI on
the basis of following criteria:[7]
Detection of rise and/or fall of cardiac biomarker values
(preferably troponin) with at least one value above the
99th percentile of the upper reference limit and with at least
one of the following:
• Symptoms of ischemia
• New or presumably new significant ST‑T changes or new
left bundle branch block (LBBB)
• Development of pat holog ical Q waves i n t he
electrocardiogram (ECG)
• Imaging evidence of new loss of viable myocardium, or
new regional wall motion abnormality (RWMA)
• Identification of an intracoronary thrombus by angiography
or autopsy.

required supported with a troponin or echocardiogram appears
to be the right approach for Indian settings.

Diagnosis of ST‑elevation myocardial infarction and
biomarkers as predictors
Initial diagnosis

Guidelines suggest a working diagnosis of MI to be made
by the history of chest pain lasting for 20 min or more and
radiation of the pain to the neck, lower jaw, or left arm being
important clues for diagnosis. However, according to a previous
registry, it was observed that 30% of patients with STEMI
presented with atypical symptoms.[9] The recommendations
proposed by the guideline suggest that ECG monitoring
should be initiated as soon as possible in all patients with
suspected STEMI to detect life‑threatening arrhythmias and
allow prompt defibrillation if indicated. The guidelines state
that a 12‑lead ECG should be obtained as soon as possible at
the point of first medical contact (FMC), with a target delay
of ≤10 min (Class 1B).[7]
The panel discussed the four ways of diagnosing MI:
a. Symptoms
b. Elevated troponin
c. ECG
d. Imaging.
They felt that typical ischemic symptom of more than
20 min duration and ST segment change either in the form
of ST‑elevation or dynamic ST‑segment change should be
sufficient for the diagnosis [Figure 1]. Panelists opined that
only for those patients who have ST‑segment changes which
are nondiagnostic of STEMI; we should look for troponin
which is in contrast to the ESC guidelines which suggests
that blood sampling for serum markers is recommended
routinely in the acute phase. They also suggested to perform
echocardiography (ECHO) in conditions where there is a doubt
in diagnosis by symptoms, ECG, and troponin. However,
for patients who have ST, EMI panelists suggested to go for
reperfusion therapy, preferably primary angioplasty in a PCI

Panelists expressed that the situation of early diagnosis of
STEMI is already very complicated in India, where few doctors
face challenges in diagnosis by ECG and may not be able to
decide the choice of reperfusion (i.e., thrombolysis or PCI).
Expert Consensus: it will be very challenging to adapt the
guidelines recommended by ESC 2012 for the definition of
MI in Indian settings. Therefore, diagnosing MI patients as
STEMI or non‑ST elevation ACS to keep it simple and if

Figure 1: Consensus algorithm of diagnostic approach before proceeding
to thrombolysis/percutaneous coronary intervention
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capable hospital which is in line with the ESC guidelines
which suggests that one should not wait for the results before
initiating reperfusion treatment.[7] In such cases of clear
STEMI, biochemical marker assessment is not required to go
for thrombolysis or even for interventions.

Expert consensus

Typical ischemic symptoms with ST elevation are sufficient for
initiating reperfusion therapy preferably PCI when possible,
and troponin is recommended only in cases of doubtful or
difficult to diagnose cases of STEMI.

Conditions with difficult diagnosis by electrocardiogram

Atypical presentations that deserve prompt management in
patients with signs and symptoms of ongoing ischemia as per
the guidelines are LBBB, ventricular paced rhythm, patients
without diagnostic ST elevation but with persistent ischemic
symptoms, isolated posterior MI, and ST‑segment elevation
in lead augmented vector right.

Left bundle branch block

Guidelines suggest that a previous ECG may assist in evaluating
whether the LBBB is new (and therefore, the suspicion of
ongoing MI is high), and immediate reperfusion therapy
preferably using emergency coronary angiography (CAG)
with a view to perform primary PCI or, if unavailable,
intravenous (i.v.) thrombolysis in such patients should be done
with clinical suspicion of ongoing myocardial ischemia with
new or presumed new LBBB. Majority of panel members had
experienced that most of the patients with MI in India do not
come with their previous ECG. The panel was of the opinion
that in new LBBB which is considered as STEMI equivalent,
diagnosis of RWMA by imaging (echocardiogram) to rule
out/confirm STEMI is not easy. For the choice of therapy,
every patient with new LBBB patient who comes with chest
pain should be preferably sent to CAG. In patients with
LBBB of uncertain origin, the guidelines suggest a positive
point‑of‑care troponin test 1–2 h after symptom onset, may
help in deciding whether to perform emergency angiography
with a view to primary PCI. Panel members discussed the
option of applying the Sgarbossa criteria in LBBB with
atypical chest pain.[10] They discussed the scenario in which a
patient comes with an atypical pain having a high Sgarbossa
score (>5) with nonavailability or anticipated delay in CAG;
in such a case echocardiographic evidence of RWMA might be
helpful before opting for thrombolysis. However, if still there
is any confusion after echo and CAG cannot be performed,
its better not to thrombolyse until the diagnosis is confirmed.
The panel also mentioned the importance of troponin test in
this condition. The positive and the negative predictive value
of troponin becomes more than 90% only after about 8 h or
so. Hence if the patient comes in that window, conventional
or qualitative troponin can be done, and if it is high, the panel
recommended to perform angiography.
However, for patients presenting early, the panel recommended
that the high‑sensitivity troponin can be used, and angiography
can be performed if the troponin is positive. However, in a
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condition of typical pain, with Sgarbossa score >5, LBBB,
and the troponin is corroborative, thrombolysis can be
performed (PCI unavailable). Thrombolysis is however not
recommended when troponin is noncorroborative. Panelists
also discussed the need to understand that new onset right
bundle branch block (RBBB) also should not be missed, the
opinion of the panelists is well supported by a study which
has also shown that patients with MI and RBBB have a poor
prognosis.[11]
Expert consensus
In Indian settings, a previous ECG is not available most of
the times to diagnose whether the LBBB is new or old. In
conditions of atypical pain with LBBB, its better to do a
CAG. If CAG is unavailable and Sgarbossa criteria high (>5)
troponin and echocardiogram may be done before proceeding
for thrombolysis or referral for PCI.

Patients without diagnostic electrocardiogram

Few patients with genuine acute occlusion of a coronary artery
and ongoing MI (such as those with an occluded circumflex
coronary artery, acute occlusion of a vein graft, or left main
disease), can present without ST‑segment elevation and be
denied reperfusion therapy, resulting in larger infarction
and worse outcomes. In such conditions of doubtful ECG,
it is recommended by the guidelines to repeat the ECG or
monitor the ST segment. If the doubt persists even after serial
ECG, panelists recommended echocardiogram (for RWMA)
and troponin levels for facilitating diagnosis of STEMI.
In any case, it is recommended that ongoing suspicion of
myocardial ischemia despite medical therapy is an indication
for emergency CAG to revascularization, even in patients
without diagnostic ST‑segment elevation.
Expert consensus
Panelists agreed to the ESC recommendations that repeated
serial ECG should be performed in case of doubt in diagnosis.
ECHO and troponin T can be performed still there is a doubt
after serial ECG. They also agreed to the ESC recommendations
that CAG should be performed in cases with a high likelihood
of ongoing ischemia.

Biomarkers as predictors

ESC 2012 guidelines suggest that though blood sampling for
serum markers should be routinely carried out in the acute phase,
the initiation of reperfusion treatment should not be dependent
on their results. Majority of the panel members agreed to the
guidelines that typical ischemic symptoms along with the
ST elevation are sufficient to opt for management of STEMI
without waiting for the serum markers. Diagnosis of STEMI
based on ECG is challenging for most of the inexperienced
practitioners, and therefore treatment decisions cannot be taken
effectively and promptly. Therefore, in such cases of doubtful
ECG findings, the panel recommended troponin test to be done
for precise diagnosis of STEMI and timely treatment decision.
Troponin (T or I) have proved to be the biomarkers of choice,
because of its high sensitivity and specificity for myocardial
necrosis.[12] Thus, in patients with a clinically low or intermediate
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likelihood of ongoing myocardial ischemia with a long prior
duration of symptoms, a negative troponin test may help to
avoid unnecessary emergency angiography in some patients.[7]
Panel members felt that the qualitative biomarker is actually
semi‑quantitative in nature and is very well validated. They also
felt that the quantitative troponin should also be highlighted
and with high sensitivity troponin to be available soon, these
tests may have a value in special situations like patients with
comorbidities, post‑PCI, and post‑coronary artery bypass graft.
It is also recommended in guidelines that in cases of doubt
regarding the possibility of acute evolving MI, emergency
imaging (as opposed to waiting for the biomarkers to become
elevated) allows the provision of timely reperfusion therapy
to these patients, which was well accepted by the majority of
panel members. Considering the guidelines for management of
STEMI, if locally available, emergency CAG is the modality
of choice, which can be followed immediately by primary PCI
if the diagnosis is confirmed.[7] However, in conditions where
CAG is not immediately available, two‑dimensional ECHO
may assist in deciding for emergency transfer to a PCI center,
since regional wall motion abnormalities occur within minutes
following coronary occlusion, well before necrosis. This was
well accepted by the majority of panel members.

Problems with Troponin T According to the
Panel
Quantitative troponin may not be available in many parts of
India. Troponin T is not positive in <4 h from symptom onset,
hence not mandatory to begin treatment in STEMI since time
is the most important determinant of outcome. Qualitative tests
are not sensitive, so there are chances that it might not diagnose
STEMI and treating physician might have to face legal issues
for misdiagnosis. Although, high sensitivity troponin can be
a much better alternative to qualitative troponin with rapid
results in a shorter time window.

Expert consensus

Panelists came to a consensus that time is the most important
determinant of outcome in the management of STEMI.
A symptom of chest pains along with ST elevation on ECG
is sufficient to go ahead with the treatment, preferably PCI in
conditions possible and the management on STEMI cannot be
relied on biomarkers like troponin even if it is positive. However,
despite its limitations, qualitative troponin estimation by stick
methods may be useful for diagnosis of STEMI, especially in
peripheral settings in cases where the diagnosis of STEMI based
on ECG is in doubt. Panel members agreed to the guidelines
that in conditions where CAG is not immediately available, two
dimensional ECHO may assist in making a diagnosis helping in
decision for emergency transfer to a PCI center.

Early risk assessment for patients with ST‑elevation
myocardial infarction

Various clinical indicators of high risk in the acute phase
mentioned in the guidelines include older age, sinus

tachycardia, hypotension, Killip class, anterior infarction,
previous infarction, elevated initial serum creatinine and
history of heart failure. Malignant arrhythmias, persistent chest
pain and early angina on minimal exertion are also associated
with worse outcome. However, majority of the panel members
suggested that it cannot be concluded that inferior MI has a
better prognosis than anterior wall MI; even though, it is not
mentioned as a high risk factor in the guidelines. Similar findings
were observed in shock registry which has shown that 51% of
the patients developing shock had inferior wall MI.[13] Several
risk scores have been developed, based on readily identifiable
parameters in the acute phase before reperfusion.[14‑16] The
American Heart Association guidelines have also mentioned
some of the independent predictors of early death from STEMI
which include age, Killip class, time to reperfusion, cardiac
arrest, tachycardia, hypotension, anterior infarct location, prior
infarction, diabetes mellitus, smoking status, renal function,
and biomarker findings.[17] Subsequently, the thrombolysis in
MI (TIMI) risk score was developed specifically for patients
with STEMI.[14] Panelists opined that risk stratification is made
mostly to find out the appropriate strategy of management
and definitely has an important role in NSTEMI for not
only estimating the prognosis but also to assess the outcome
following interventions. However, they felt that in STEMI such
risk stratifications are unable to predict the outcome of these
patients after angioplasty unless we understand the coronary
anatomy at that point of time. Hence, clinical risk stratifications
do not offer any advantage in assessing the outcome after the
procedure of revascularization either by thrombolysis or by
interventions. Guidelines have also mentioned about stress
imaging, perfusion scintigraphy, stress ECHO, computed
tomography angiography, additional electrophysiological
testing before discharge if arrhythmia is the main concern, and
metabolic risk markers including total cholesterol, low‑density
lipoprotein cholesterol, high‑density lipoprotein cholesterol,
fasting triglycerides and plasma glucose, as well as renal
function. The panelists agreed to the guidelines that obviously
a recent onset inferior wall MI without any ST‑elevation in
precordial leads has a better prognosis compared to a person
who has an extensive anterior wall MI, RBBB, significant
ST‑depression, or with hypertension and diabetes. Killip
classification, TIMI risk score, and Global Registry of Acute
Coronary Events (GRACE) risk scoring were well accepted
by most of the panelists for risk stratification out of which they
preferred Killip class being easy and very well validated.[14,18,19]
However, further stratification between Killip class 1 and 2 not
possible. Panel members opined that the risk stratification is
more important to study proper strategy of management and
deciding better outcome during discharge. However, immediate
risk stratification is not necessary for confirmed diagnosis
of STEMI as any ST elevation can be a high risk, requiring
management as early as possible.

Expert consensus

In Indian perspective, risk stratification is more important at
the time of discharge for assessment of long‑term prognosis.
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However, they are of less importance to predict outcome after
revascularization either by thrombolysis or interventions.
Killip class, TIMI risk score, and GRACE scoring were well
accepted by the panel members with preference to Killip class
being very well validated.

Prehospital logistics of care
Delays

It has been established in the guidelines that the prevention
of delays is critical in STEMI for two reasons: first, the
most critical time of an AMI is the very early phase, during
which the patient is often in severe pain and liable to cardiac
arrest and second is the provision of therapy, particularly
reperfusion therapy, is critical to its benefit. Different delays
were mentioned in the guidelines like patient delay, the delay
between FMC and diagnosis, the delay between FMC and
reperfusion therapy [Table 1].[7] Panel members discussed
that in western countries, FMC is usually at home due to the
availability of ambulance services, and hence the diagnosis is
done early by ECG at home with early transfer to hospital for
reperfusion. However, in India, the FMC is usually the hospital,
which is even observed in treatment and outcomes of acute
coronary syndromes in India (CREATE) registry (where >90%
have come in their own vehicle to the hospital due to patient
delay, delay in diagnosis, transport delay, as well as decision for
management.[20] Majority of panel members felt that this delay
is not due to unavailability of cath laboratories as concluded
usually. An article by British Medical Journal recommends
3 cath laboratories/million population for a better service
to the common population and 5 cath laboratories/million
if the risk of CAD in population is high.[21] According to the
panelists, many of the states in India (e.g., Kerala) do have
sufficient cath laboratories. However, the lack of awareness
among people causes a delay in approaching for medical help.
Hence, it is very important to create awareness among the lay
people as well as in the treating physicians to evaluate the
entire time‑span of the disease, not only from the FMC but also
from the first appearance of symptoms, i.e., the total ischemic
time. Definitely, a patient arriving after 10 h of symptom
onset is not equivalent to one arriving at 3 h or 4 h. Delays
in diagnosis of >24 h after onset of symptoms can also occur
due to patients first visiting unqualified doctors or registered
medical practitioner, who may not be adequately qualified,
and hence may face challenges in ECG diagnosis of STEMI.
Various studies have mentioned that if the reperfusion therapy
is primary PCI, the goal should be a delay (FMC to wire
passage into the culprit artery) of ≤90 min (and, in high‑risk
cases with large anterior infarcts and early presenters within
2 h, it should be ≤60 min).[22,23] Whereas, as shown Table 1,
if the reperfusion therapy is fibrinolysis, the goal is to reduce
this delay (FMC to the needle) to ≤30 min. In PCI‑capable
hospitals, the goal should be to achieve a “door‑to‑balloon”
delay ≤60 min between presentation in the hospital and
primary PCI (defined as wire passage into the culprit artery).
Majority of the panel members were in agreement with the
management guidelines in case of delay. However, they felt
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Table 1: European Society of Cardiology 2012 summary
of important delays and treatment goals in the
management of acute ST‑segment elevation myocardial
infarction
Delay

Target

Preferred for FMC to ECG and
diagnosis
Preferred for FMC to
fibrinolysis (“FMC to needle”)
Preferred for FMC to primary
PCI (“door to balloon”) in primary
PCI hospitals
Preferred for FMC to primary PCI

≤10 min

Acceptable for primary PCI rather
than fibrinolysis

≤30 min
≤60 min
≤90 min (≤60 min if early
presenter with a large area at risk)
≤120 min (≤90 min if early
presenter with a large area at
risk) if this target cannot be met,
consider fibrinolysis
3‑24 h

Preferred for successful
fibrinolysis to angiography
FMC: First medical contact; ECG: Electrocardiogram; PCI: Percutaneous
coronary intervention

that from the patient’s perspective, total ischemic time, i.e., the
delay between symptom onset and provision of reperfusion
therapy (either starting fibrinolysis or passing a wire through
the culprit’s vessel) is possibly the most important and should
be reduced as much as possible.

Expert consensus

Panelists agreed to the guidelines with greater emphasis on the
total ischemic time which needs to be highlighted. They also
recommended that awareness needs to be created among the
patients and even treating physicians regarding diagnosis of
STEMI; although, it has not been mentioned in the guidelines.
In this regard, at population level, media can play a crucial
role in creating awareness of symptoms of MI to shorten the
time for diagnosis and management.

Reperfusion therapy
Restoring coronary flow and myocardial tissue
reperfusion

Guidelines suggest that for patients with the clinical presentation
of STEMI within 12 h of symptom onset and with persistent
ST‑segment elevation or new or presumed new LBBB, early
mechanical (PCI) or pharmacological reperfusion should be
performed as early as possible. However, there is no consensus
as to whether PCI is also beneficial in patients presenting >12 h
from symptom onset in the absence of clinical and/or
electrocardiographic evidence of ongoing ischemia. A study
done by Ndrepepa et al. showed that an invasive strategy based
on coronary stenting reduces infarct size better than conservative
treatment in patients with acute STEMI without persistent
symptoms presenting 12–48 h after symptom onset.[24]

Expert consensus

Panel members agreed on the guidelines for management of
STEMI either with PCI or thrombolysis for <12 h; however,
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majority of them were of the consensus that PCI should be
performed in patients presenting >12 h from the symptom
onset.

Selection of a strategy for reperfusion

Guidelines recommend that primary PCI without previous
fibrinolytic treatment is the preferred reperfusion strategy
in patients with STEMI, provided it can be performed
expeditiously (i.e., within guideline‑mandated times), by
an experienced team, and regardless of whether the patient
presents to a PCI‑capable hospital.[7] In settings where
primary PCI cannot be performed within 120 min of FMC
by an experienced team, fibrinolysis should be considered,
particularly if it can be given prehospital (e.g., in the
ambulance) and within the first 120 min of symptom onset
which should be followed by consideration of rescue PCI
or routine angiography.[7] Guidelines suggest that primary
PCI (wire passage) should be performed within 90 min
after FMC in all cases.[7] In patients presenting early, with
a large amount of myocardium at risk, the delay should
be shorter (<60 min). In patients presenting directly in a
PCI‑capable hospital, the goal should also be to achieve
primary PCI within 60 min of FMC. [7] Panel members
suggested that in India, if the patient arrives at a PCI capable
center or at non‑PCI center in >3 h, PCI is recommended
treatment option and the patient should be transferred to a PCI
capable center for the same in case of arrival of the patient
to a non‑PCI center. A PCI approach is still recommended if
the patient arrives at a non‑PCI capable center with surety to
reach PCI center within 30 min [Figure 2]. In a case where
the time taken to reach the PCI center is between 30 and
60 min, panel recommended to take the total ischemic time
from the symptom onset, if it is <3 h, thrombolysis should
be performed and if it is >3 h, patient should be transferred
to the PCI center [Table 2]. However, the factors which have
to be taken into consideration in India is that the timings to

reach hospitals may vary according to the conditions. In India,
there are certain PCI equipped centers where PCI is performed
only in daytime and are not available in night time which
may be due to unavailability of cardiologists at night. Hence,
panel suggested 3 categories of hospitals, i.e., non‑PCI, PCI
in daytime only and PCI round the clock. Panelists felt that
unlike western countries, in India, every single patient of
MI should be sent to a PCI capable center, as even in cases
where there is a considerable delay, a delayed PCI is better
than not performing a PCI. Also, mechanical complications
are detected better by this approach as most non‑PCI centers
are physician‑managed while the PCI centers are managed
by cardiologists. However, if the time required to reach a
PCI center is >30 min then pharmacoinvasive approach
which involves initial thrombolysis followed by PCI is
recommended as also observed in the strategic reperfusion
early after myocardial infarction trial.[25] The Indian data from
the tenecteplase facilitated PCI versus primary PCI in Indian
patients with STEMI (STEPP‑AMI) study also shows that
the pharmacoinvasive strategy compares well with primary
PCI in reducing overall morbidity and mortality.[26] The pilot
Kovai Erode Study and the subsequent Pilot Tamil Nadu
STEMI program have shown the feasibility of combining
Table 2: Guidelines for the management of ST‑elevation
myocardial infarction
The time required to reach the PCI center
from the point of FMC

Approach

<30 min
PCI
30‑60 min
Total ischemic time
<3 h
Thrombolysis
>3 h
PCI
>60 min
Thrombolysis
FMC: First medical contact; PCI: Percutaneous coronary intervention

Figure 2: Consensus algorithm of reperfusion strategies
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the two strategies of primary PCI and thrombolysis.[27,28]
Pharmacoinvasive approach is also a preferred option in rural
areas where nearby PCI capable center is not available. In
India, almost 60% of the population lives in rural areas which
lack PCI capable hospitals, and hence, pharmaco‑invasive
approach becomes very important in a country like India.
Fibrinolytic therapy is recommended within 12 h of symptom
onset if primary PCI cannot be performed within 90 min of
being able to administer fibrinolysis and within 120 min from
FMC and there are no contraindications. It is recommended
that patients undergoing primary PCI should receive a
combination of dual anti‑platelet therapy with aspirin and an
adenosine diphosphate receptor blocker, as early as possible
before angiography, and a parenteral anticoagulant.

Expert consensus

The panel members agreed to the guidelines with PCI as the
choice of reperfusion therapy, whereas fibrinolysis, especially
the pharmacoinvasive approach to be recommended in those
settings where primary PCI cannot be offered to STEMI
patients within the recommended timelines.

Comparison of fibrinolytic agents

Guidelines have discussed the global utilization of streptokinase
and tissue plasminogen activator for occluded coronary
arteries trial, which has observed that tissue plasminogen
activator (tPA; alteplase) with concomitant activated
partial thromboplastin time adjusted i.v. ultra‑fractionated
heparin resulted in 10 fewer deaths per 1000 patients
treated when compared to streptokinase.[29] However, a
double‑bolus r‑PA (reteplase) does not offer any advantage
over accelerated tPA, except for its ease of administration, as
observed in a previous study.[30] Comparatively, a single‑bolus,
weight‑adjusted TNK‑tPA (tenecteplase) is equivalent to
accelerated tPA for 30‑day mortality with a significantly
lower rate of noncerebral bleedings and lower need for blood
transfusion.[31] Furthermore, bolus fibrinolytic therapy is easier
to use in the prehospital setting.
Panelists discussed the choice of the fibrinolytic. They
discussed a cross‑sectional retrospective analysis where
streptokinase was used in 93% of patients of the 20% of
STEMI patients who were thrombolysed, which have shown
lower overall 1 year mortality rate (2.5%) with interventional
approach or pharmacotherapy.[32] They were of the opinion that
although streptokinase is cheap and tenecteplase is costly, the
use of tenecteplase as a single bolus has better TIMI scores
which will especially be useful in a country India where
already a greater delay is observed from symptom onset to
management. It has also been observed in a previous study
that better TIMI scores have resulted in better protection of
myocardium.[33] They also mentioned the consensus document
by Thygesen K et al., which highlights the importance of
thrombolysis.[34] As shown in Table 3, along with the lower
efficacy, streptokinase also takes about 30–60 min for
administration, while tenecteplase can be administered in 5
s as a single bolus, hence saving a lot of time.[35,36] Panelists
280

Table 3: Recommended doses of fibrinolytics
Fibrinolytics

Initial treatment

SK
Alteplase (tPA)

1.5 million units over 30‑60 min intravenous
15 mg intravenous bolus 0.75 mg/kg
over 30 min (up to 50 mg) then 0.5 mg/kg
over 60 min intravenous (up to 35 mg)
r‑PA
10 units + 10 units intravenous bolus given 30 min
apart
TNK‑tPA
Single intravenous bolus
30 mg if <60 kg
35 mg if 60‑<70 kg
40 mg if 70‑<80 kg
45 mg if 80‑<85 kg
50 mg if ≥90 kg
SK: Streptokinase; tPA: Tissue plasminogen activator; r‑PA: Reteplase;
TNK–tPA: Tenecteplase

Table 4: Contra‑indications for fibrinolysis
Absolute contraindications

Relative contraindication

History of intracranial
TIA in last 6 months
hemorrhage or stroke of
unknown origin
Ischemic stroke in prior 6
Oral anticoagulant therapy
months
CNS damage or neoplasms or
Pregnancy or postpartum period of
AV malformation
1 week
Recent major trauma or
Refractory hypertension (systolic
surgery or head injury within
blood pressure >180 mmHg and/or
past 3 weeks
diastolic blood pressure >110 mmHg)
Gastrointestinal bleeding
Advanced liver disease
within past month
Bleeding disorder (excluding
Infective endocarditis
menses)
Aortic dissection
Active peptic ulcer
Noncompressible punctures in
Prolonged or traumatic resuscitation
last 24 h, such as liver biopsy,
lumbar puncture, etc.
AV: Atrioventricular; CNS: Central nervous system; TIA: Transient
ischemic attack

considered tenecteplase to be a safe and efficacious option for
thrombolysis in STEMI [Table 4].[7]

Expert consensus

For better efficacy and patient outcome, tenecteplase should
be included in the guidelines as the molecule of choice for
thrombolysis which can also bring down the cost in the
long run. Pharmacoinvasive therapy is the answer for Indian
population with the anticipated delay in PCI.
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