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A B S T R A C T

Background: A system of care designed to measure and improve process measures such as symptom recognition,
emergency response, and hospital care has the potential to reduce mortality and improve quality of life for
patients with ST-elevation myocardial infarction (STEMI).
Objective: To document the methodology and rationale for the implementation and impact measurement of the
Heart Rescue India project on STEMI morbidity and mortality in Bangalore, India.
Study Design: A hub and spoke STEMI system of care comprised of two interventional, hub hospitals and five
spoke hospitals will build and deploy a dedicated emergency response and transport system covering a 10 Km.
radius area of Bangalore, India. High risk patients will receive a dedicated emergency response number to call
for symptoms of heart attack. A dedicated operations center will use geo-tracking strategies to optimize response
times including first responder motor scooter transport, equipped with ECG machines to transmit ECG's for
immediate interpretation and optimal triage. At the same time, a dedicated ambulance will be deployed for
transport of appropriate STEMI patients to a hub hospital while non-STEMI patients will be transported to spoke
hospitals. To enhance patient recognition and initiation of therapy, school children will be trained in basic CPR
and signs and symptom of chest pain. Hub hospitals will refine their emergency department and cardiac ca-
theterization laboratory protocols using continuous quality improvement techniques to minimize treatment
delays. Prior to hospital discharge, secondary prevention measures will be initiated to enhance long-term patient
outcomes.

1. Introduction

Cardiovascular disease (CVD) is now the leading cause of morbidity
and mortality worldwide [1]. In India, CVD is the leading cause of
death, approaching 4–5 million deaths annually; a rate that has doubled
over the past two decades. By 2020, 2.6 million Indians are predicted to
die due to coronary artery disease (CAD), which constitutes 54% of all
CVD deaths [2]. In addition, by 2020, nearly 60% of patients with

cardiovascular disease worldwide will be of Indian descent as Indians
have a higher genetic predisposition for and earlier risk of CVDs than
other global ethnicities [3,4].

The increase in acute ST-elevation myocardial infarction (STEMI
and mortality in India is an expanding public health problem. The Heart
Rescue India Project addresses this by using a system of care im-
provement approach shown to improve outcomes in other CVD condi-
tions [5–7]. This approach includes enhancing patient recognition and
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timely response to symptoms, improving acute treatment, and initiating
secondary prevention therapies prior to hospital discharge. In this
context, prehospital delay remains a major hurdle in the institution of
early reperfusion therapy, which is crucial in salvaging 'at-risk' myo-
cardium and reducing adverse cardiovascular events following STEMI
and has not been well addressed in prior studies [8]. Low public
awareness, inadequate emergency transportation infrastructure, and
the lack of a coordinated Emergency Medical Services (EMS) system are
major contributors to problem [9]. Despite efforts aimed at reducing
the prehospital time and treatment delay, a considerable proportion of
patients with STEMI present late and receive delayed or no reperfusion
therapy. Prehospital delay in India is also associated with difficulty in
arranging financial means to cover medical costs, place of symptom
onset, symptom interpretation, and mode of transportation [10].

Primary percutaneous coronary intervention (PCI) is the current
standard of care for acute ST elevation myocardial infarction. Although
most of the data on primary PCI in acute STEMI is from western
countries, a recent study describes the outcomes of primary PCI for
acute STEMI at a tertiary care center in Northern India [11]. Primary
PCI was associated with high success rate, low mortality in non-shock
patients, and low complication rates.

The goal of HRI is to adapt tested strategies of working systems of
care from the United States to build a replicable sustainable model of
STEMI care in a defined 10 km radius geographical area in Bangalore,
India. This project aims to demonstrate improved outcome in patients
diagnosed with STEMI through a multi hospital integrated Hub & Spoke
model of STEMI care. This will be accomplished by creating a novel,
dedicated prehospital emergency response program which includes
prehospital diagnosis and transport to appropriate hospitals capable of
providing timely revascularization, and post-acute treatment pre-
ventive care to improve patient outcomes and reduce the likelihood of
STEMI recurrence (Table 1).

2. Methods

2.1. Professional engagement

A professional advisory group has been constituted to share ex-
pertise and experience in formulating process recommendations for the
conduct of Heart Rescue India (HRI) program, provide ongoing feed-
back on the conduct of HRI and serve as a vehicle to inform policy
makers and the cardiology community in India about the progress and
findings from the program. The advisory group is composed of promi-
nent cardiologists, cardiac surgeons, and emergency room physicians
from across India involved in both private and government healthcare
facilities. In addition, there are representatives from health and family
welfare, the government of Karnataka Community Services Groups,
Road Transport Department, secondary high school principals, Civil
Defense, Home Guards, Red Cross Society, and other non-governmental
organizations.

2.2. Patient engagement

Help desks in each of the hub and spoke hospitals will be used to
screen, identify, and engage patients at risk for CVD in the HRI catch-
ment area communities, educate them on the signs and symptoms of
acute CVD. Help desk staff will teach patients how to access the HRI
system of care and motivate them to call the toll-free emergency phone
number when they or someone they witness is experiencing symptoms
of STEMI. The focus will be on high-risk patients because the in-
formation will be more personally relevant and engaging for them since
they are more likely to develop heart attack symptoms.

Knowing that simply raising awareness does not necessarily lead to
behavior change [12–14], the HRI Program will incorporate formative
research (e.g., focus groups) with patients into the development of our
education strategies. Patients in the catchment area face several bar-
riers beyond lack of awareness that may prevent behavior change (i.e.,
calling the toll-free number), such as lack of confidence in emergency
medical service response time or the quality of care, and fears about
financial burdens that emergency medical services and medical treat-
ment might mean for the family. Formative research will help us de-
velop a better understanding of what educational message(s) and
modalities who will motivate them, what influences them, and how
they like to receive information, and learn more about the context
surrounding patient response to symptom onset so that we can develop
more effective messages which can lead to reduction in delays in
seeking treatment.

2.3. Engaging school children

One important lesson learned during the implementation of HRI was
the impact that children can have in helping their parents recognize the
need for cardiac care. As a result, Heart Rescue India (HRI) includes
school children in its plans for community engagement by forming a
task force of local physicians, teachers and principals. Goals for the
program include education to identify CVD risk factors, recognize signs
and symptoms of acute CVD and understand when and how to call for
help. Students will also be trained in cardiopulmonary resuscitation
(CPR) and the use of an automatic external defibrillator (AED). After
completing the program, they will be asked to educate their parents by
bringing the emergency phone number home, and encourage their
parents to enroll in the HRI system and call the HRI emergency phone
number if they develop heart attack symptoms.

2.4. Prehospital response

As noted above, delay in treatment of STEMI is a major contributor
to morbidity and mortality [15]. Though several factors contribute to
prehospital delay, two critical factors are patient's delay in seeking help
and transportation delay. In the HRI catchment area, we will increase
awareness of heart attack symptoms by organizing community educa-
tional outreach events In addition, we will reach higher risk patients
through the use of “help desks”, manned by volunteers, at the two hub
and seven spoke hospitals involved in this project. These high-risk pa-
tients, identified through simple World Health Organization (WHO)
cardiovascular risk score screenings, will be targeted for continued text
messaging and other communication vehicles to reinforce our messa-
ging over time, since heart attack symptoms may develop over the
months and years following their initial educational opportunities.

To reduce prehospital delays in the heavy traffic of Bangalore,
Motor scooters will be used to transport a first responder nurse or
paramedic who will assess and stabilize the patient, perform and
transmit an ECG to the MS Ramaiah command center. If there is evi-
dence of STEMI, the cardiac catheterization laboratory personnel will
be activated at the nearest available hub hospital. At the same time an
ambulance will be dispatched to transport the patient to the hospital for
urgent PCI.

Table 1
Critical elements for prehospital response to STEMI and related cardiac arrest.

1. Hub and Spoke model of care with a pharmacoinvasive strategy using a tiered
response system with first responder motor scooters complemented ambulance
response for stabilization and transport.

2. Registration process to identify at-risk patients with the use of hospital help desks
and a school program to reach potential patients via their children.

3. Initialization of secondary prevention prior to discharge with primary care
provider CME programs to enhance continued prevention therapies and behavior
change with opportunities for continued engagement of these high risk and post
MI patients through texting, calls, and community events.

4. Electronic data collection and process communication via a unique online system
for coordination of emergency response, and data collection and continuous
feedback to monitor and improve STEMI care.

5. Coordinated emergency response, equipment and personnel from both private and
government systems used in a coordinated system.
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