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14 years of activity created initiatives in 38 countries

Per country
• National society
• Healthcare representatives
• Industry

SSL global footprint 

Five Major 
Meetings

• Euro PCR Paris
• Asia PCR, Singapore
• Gulf PCR, Dubai
• Africa PCR, Johannesburg
• SOLACI, Latin America



STEMI India Model

The STEMI India Model

Dr Thomas Alexander



4 Clusters
o Madras Medical Mission Hospital

 Metro Specialty hospital

o Stanley Medical College Hospital
 Tertiary care Government 

hospital 

o CMC Vellore 
 Rural tertiary care hospital 

o Kovai Medical Centre and Hospital 
 Urban specialty hospital

The TN STEMI Program



STEMI INDIA Model

1-year follow up: 2,020 patients out of 2,420

1-year follow up: 834 patients out of 1,053

The TN STEMI Program

Reduction in Mortality

Dr Thomas Alexander



The TN STEMI Pilot Project

2.5 mn people covered across 3 districts

Dr Thomas Alexander



STEMI INDIA Model

1,542 life-years saved Rs. 62 mn saved per year

Benefit-Cost Ratio

 Rs 3.58 economic benefit gained per rupee spent

The TN STEMI Program

Dr Thomas Alexander



The National 
Protocol for 
STEMI
Recommended by

• ICMR

• CSI

• API



• At the individual level: 
As users of the healthcare system, patients were beneficially impacted by the 
intervention with outcomes of mortality. (134 [17.6%] vs 179 [14.2%]; P = .04)

• At the institutional level: 
At the infrastructure level, more patients accessed PCI through the 
pharmacoinvasive treatment during the intervention as compared to the base 
case without any increase in fixed costs, indicating the infrastructure 
throughput was increased. (191 0f 413 {46.3%} vs 601 of 954 {63%}; P .001). 

Considerable capacity building for staff at spokes which helped train these staff 
understand and deal with STEMI patients in a better and more appropriate fashion.

• At the society level: 
As demonstrated in the cost-benefit analysis, the program was economically 
beneficial for the state and successful in improving the lives of the citizens that it 
impacted. Cost benefit ratio is 3.98. 

The project was successful on several levels:



Why the STEMI India Model works

Efficient use of existing 
resources by setting systems 
in place

Flexibility allowing for 
adaptation according to 
unique conditions in the 
region

Equips field staff and enables 
sustainability in the long-run 
through continuous training

Modular and scalable across 
the state

Thomas Alexander
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 State Government buy-in critical
 Public-Private partnership with Ayushman Bharat Health Insurance scheme 

accredited private hospitals
 Public Education
 Funding re-perfusion therapy
 Ambulance infrastructure and paramedic training
 STEMI Diagnosis using Tele ECG
 Training programs – Doctors, Paramedics and Nurses
 Choosing the right Model based on Infrastructure and manpower mapping
 STEMI Hospital accreditation
 An independent Agency for Implementation
 Central control centre – participation of a 25/7 critical care specialists 

and all stakeholders for coordination
 Governance structure – Periodic review meetings of stakeholders

A Unified Strategy for Success:



Government buy-in:

 The Government’s cooperation and will to implement a state-wide 
STEMI program is probably the most critical and difficult 
component in initiating a STEMI program in LMIC. 

 Public hospital participation is key to equity in STEMI Care 
delivery

 Governments control multiple key components of the program 

A Unified Strategy for Success:



Public Education:

Successful strategies need to be tailored to the local social and cultural milieu. 
These messages should be part of a sustained campaign rather than for short 
periods Strategies that could work include:

 Multimedia campaigns through local TV channels and FM radio utilising local 
language and themes. 

 Targeting the vulnerable population, for example, patients attending an 
NCD clinics.

 Increasing awareness among school children, especially whose parents are 
from the lower socioeconomic or educational background.  

 Targeted strategies crafted to address the gender gap should also be a 
priority.

 Focusing on typical symptoms in the elderly and women will also improve 
early presentation of this subgroup.



Public Private partnership:

Many countries do not have adequate public hospitals with tertiary care    
facilities:

 Do not wait to start a program till public facilities are upgraded.
 Utilise spare capacity that may be available in the private healthcare 

systems. 
 Ensure that these private facilities are accredited to treat patients 

with social/government insurance, thereby ensuring ‘universal 
coverage’..



Financing Reperfusion Therapy:

 This is a major barrier to timely treatment in the LMIC. 
 The challenge to fund treatment for the large numbers of BPL patients in 

LMIC can be tackled utilizing some form of social insurance schemes, like 
the PMJAY scheme in India. 

 lytic therapy may be available free of cost in public hospitals.
 treatment including ambulance transfer and PCI, when appropriate, should 

be included in BPL insurance schemes. 
 should also ensure financing the post-discharge medications and 
 consider integrating this with app-based follow-up to ensure medication 

compliance and lifestyle advice



Ambulance Infrastructure:

 Enabling a unified protocol across the state-nominated 
ambulance network will ensure that STEMI patients receive 
appropriate care in the ambulances.

 Ensure primary pick transfer to a STEMI-ready hospital and 
inter-facility transfer.

 Control centre: Include ambulance services



STEMI Diagnosis:

 Diagnosis of STEMI, in the ambulance by a paramedic or in a spoke 
hospital by a primary care doctor who only occasionally manages ACS 
patients, is difficult. 

 Transmission of the ECG to the hub hospital for STEMI confirmation 
 Utilizing a dedicated Tele-ECG service could be useful and reduce 

delays. 
 There are multiple commercially available ECG machines with built-in 

transmission capability.



Dr Thomas Alexander



Training Programs for Capacity Building:

 The training requirements for spokes and hubs are entirely different. 
 Spokes require more intensive and frequent training. 
 Since staff transfers and attrition rates are high, periodic refresher 

courses are often needed.
 Hub hospitals, which are already skilled at thrombolysis and PCI, require 

only a yearly update of newer techniques and guidelines
 Training of nurses and paramedics should be integral to this program



Selection of an Appropriate Model of Care:

 The STEMI India Model of combining Primary PCI with 
pharmacoinvasive treatment in a Hub and Spoke fashion may be 
appropriate in urban and semi-urban locations. 

 However more remote areas and those without basic infrastructure 
may need to be developed initially as purely thrombolytic centres. 



Dr Thomas Alexander



1. PHC/Health and Wellness Centre – Level 1
2. Community Health centre – Level 1 or 2 (?3)
3. District Hospital- Level 3
4. Medical College Hospital/Tertiary care centre – Level 3 or 4

Levels of Care based on Infrastructure and 
Manpower:



Dr Thomas Alexander



Dr Thomas Alexander

Level 1 Facility:
• Has a General Practitioner-level physician, 
• may or may not have EKG facility and may be able to 

transmit EKG on mobile or WhatsApp-like platforms, 
• can measure vitals, 
• has access to basic medicines like aspirin, oral beta 

blockers. 
• No thrombolysis facility.

Level 2 Facility:
Level 3 Facility:
Level 4 Facility:.
Level 5 Facility



Dr Thomas Alexander

STEMI 
Guidelines 
for LMICs: 

Level I 
Facility 
Point of 
Contact

Note: *Preferable to transfer patient using a monitored ambulance
Medical facilities in isolated geographies to try to acquire ECG with transmission capabilities

Patient with chest pain suggestive of ACS

PHC / Doctor’s Clinic
No ECG available

Direct transfer (without ECG) if high 
index of suspicion of MI or unstable

Closest facility with 
ECG

Walk in Ambulance Transfer

Closest 
reperfusion 

centre

Recognition of Symptoms

Needs confirmation of STEMI

STEMI 
Confirmed

Scenario

Mode of 
Presentation

Facility

Management

Transfer

Destination

1

Chewable/Soluble Aspirin 325 mg 
Stat

(non enteric-coated)



Dr Thomas Alexander

Level 1 Facility:

Level 2 Facility:
• Has a General Practitioner-level physician, 
• has EKG facility and can transmit EKG on mobile or 

WhatsApp like platforms, 
• can measure vitals, 
• has access to basic medicines like aspirin, clopidogrel, 

LMWH, & oral beta blockers. 
• No thrombolysis facility but can develop one with 

investment and training.
Level 3 Facility
Level 4 Facility:
Level 5 Facility



Dr Thomas Alexander

STEMI 
Guidelines for 
LMICs: Level II 
Facility Point of 

Contact

Patient with chest pain suggestive of ACS

CHC / Hospital with ECG
No reperfusion capabilities

Diagnosis of STEMI 
confirmed onsite

ECG taken within 10 minutes
of arrival 

Walk in Ambulance Transfer

Closest reperfusion 
centre

Recognition of Symptoms

Transmitted to higher facility for STEMI confirmation

2

Transfer for ECG confirmation from 
another centre – PHC / Doctor’s 

Clinic

*Chewable/soluble aspirin 325 mg stat – If not given already
*Clopidogrel: 300 mg if patient ≤ 75 yrs or 75 mg if patient > 75 
yrs
*High-dose Statin:  Atorvastatin 80 mg or Rosuvastatin 40 mg

*Troponin if available
*Repeat ECG after 15 
minutes X 4 and then as 
needed

Ambulance Transfer

STEMI confirmed

Diagnosis of STEMI 
not confirmed 

Diagnosis of STEMI 
confirmed 

Scenario

Presentation

Facility

Management

Transfer

Destination

2



Dr Thomas Alexander

Level 1 Facility:
Level 2 Facility:

Level 3 Facility:
• Fibrinolysis capable but Non-PCI capable centers. 
• Has a General Practitioner or higher-level physician expertise 

capable of diagnosing STEMI confidently, assessing 
appropriateness for thrombolysis and provide therapy. 

• Has access to all necessary medications like anticoagulation, 
aspirin, clopidogrel, ACE-Inhibitors & oral beta blockers. 

• May have echocardiographic facility.

Level 4 Facility:
Level 5 Facility:



Dr Thomas Alexander

STEMI 
Guidelines for 
LMICs: Level 3 
Facility Point of 

Contact

Patient with chest pain suggestive of ACS

Thrombolytic Centre

ECG taken within 10 mins of 
arrival if STEMI not previously 

confirmed

Walk in Ambulance Transfer

Closest PCI centre

Recognition of Symptoms

3

Confirmed STEMI transfer

*Troponin if available
*Repeat ECG after 15 
minutes X 4 and then as 
needed

STEMI not 
confirmed

STEMI confirmed

Thrombolysis as per protocol
Thrombolysis 
contraindicated

ECG after 90 
mins

• Chewable/soluble aspirin 325 mg stat – If not given already
• Clopidogrel: 300 mg if patient ≤ 75 yrs or 75 mg if patient > 75 yrs
• High-dose Statin:  Atorvastatin 80 mg or Rosuvastatin 40 mg

• Immediate  - Failed PCI
• Stabilise – transfer in 3-24 hrs

STEMI 
confirmed

Scenario

Presentation

Facility

Management

Transfer

Destination

3



Model 1
WHEN THE DISTRICT HAS NO TERTIARY HOSPITALS WITHIN A 
DRIVING DISTANCE OF 2 HOURS

Dr Thomas Alexander



The Tele-ECG
Thrombolysis-only 
Model
o For regions where cath lab is 

further than 2 hours away

o Links created
 Remote diagnosis of 

STEMI through the STEMI 
Kit

 Spokes all linked to the 
closest available tertiary 
centre for remote 
diagnosis and for follow-
up care if necessary

Remote 
diagnosi

s



The 
Thrombolysis-
only STEMI India 
Model
o Links created

 Remote diagnosis of STEMI 
through the STEMI Kit

 Spokes all linked to the closest 
available tertiary centre for 
remote diagnosis and for 
follow-up care if necessary

o Linkages built on
 Electronic Data Communication
 Management Protocols
 Insurance reimbursement
 Dedicated EMS Network

The STEMI India Model

Tele-
ECG



The Tele-CCU 
Thrombolysis-
only STEMI India 
Model
o Links created

 Remote diagnosis and 
handholding through AV and 
other appropriate channels for 
management of MI

 Spokes all linked to the closest 
available tertiary centre for 
remote diagnosis and for 
follow-up care if necessary

o Linkages built on
 Electronic Data Communication
 Management Protocols
 Insurance reimbursement
 Dedicated EMS Network

Tele-
CCU
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Level 1 Facility:
Level 2 Facility:
Level 3 Facility:

Level 4 Facility:
• Full-service facility capable of providing care consistent 

with International Standards. 
• Has primary PCI capability which may or may not be 

24/7. 
• If PCI is not logistically possible, they can rapidly 

provide thrombolysis, pharmaco-invasive therapy and 
full post MI care.

Level 5 Facility
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STEMI 
Guidelines 
for LMICs: 

Level 4 
Facility Point 
of Contact

Patient with chest pain suggestive of ACS

PCI Centre

Walk in Ambulance Transfer

Recognition of Symptoms

Confirmed STEMI transfer

*Troponin if available
*Repeat ECG after 15 
minutes X 4 and then as 
needed

STEMI not 
confirmed

STEMI confirmed

Primary PCI

• Chewable/soluble aspirin 325 mg stat – If not given already
• Clopidogrel: 600 mg - total
• High-dose Statin:  Atorvastatin 80 mg or Rosuvastatin 40 mg

STEMI confirmed

Confirmed STEMI transferred after lysis

Post lysis 
transfer

CART/PCI – 3-24 hrs

• Delay in cath lab
• Cardiologist unavailable
• Delay in consent

Fibrinolysis

Successfu
l lysisRescue PCI

N
o

Scenario

Presentation

Facility

Management

4
ECG taken within 10 minutes of 
arrival if STEMI not previously 

confirmed



Model -2
WHEN THE DISTRICT HAS A TERTIARY HOSPITALS WITHIN A DRIVING 
DISTANCE OF 2 HOURS

Dr Thomas Alexander



The Standard 
STEMI India 
Model

o Cluster created
 Hub-and-spoke model

o Linkages built on
 Electronic Data 

Communication
 Management Protocols
 Insurance reimbursement
 Dedicated EMS Network

The STEMI India Model



Model -3 
PRIMARY PCI MODEL

Dr Thomas Alexander



Model 3
The Primary PCI
STEMI India Model

• Up to 15 ECG-capable (S2) hospitals 
linked to a tertiary care centre with a 
cath lab  (H1/H2) within 30 minutes’ 
driving distance

• ECG machines and appropriate 
software installed in hospitals and 
ambulances

• Periodic and continuous training 
provided

• Tele-ECG support available

• All patients diagnosed with STEMI at 
S2 immediately transferred in 
ambulances to H1/H2 for primary PCI



STEMI Hospital Designation:

 Legislative and regulatory measures, in association with local 
scientific bodies, could accredit hospitals to manage STEMI based 
on infrastructure, manpower and training criteria. 

 Mandatory process-of-care measures for quality improvement.
 STEMI-Ready hospitals: Designation of participating hospitals as 

“Heart Attack Accredited Centres’ helps to ensure that patients in 
that geography know where to go in case of chest pain. This would 
reduce delay and ensure protocol-based treatment and prompt re-
perfusion and appropriate triage. 

 Public-Private participation



Digital tools, Data Collection, Audit and Analysis:

 Standardised Digital tools for data collection with calibrated 
increase in complexity and data points.

 Monthly reports to the spokes and hubs using this and helps to 
run the program smoothly.

 Gap analysis to identify issues to focus on and thereby improve 
outcomes

 Dashboard – Realtime data analytics and trends





Dr Thomas Alexander
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Control Centre:

 Control centre with representatives of critical stakeholders to 
quickly resolve urgent issues. 

 These could include representatives from insurance, ambulance 
services and hospital services. 

 Critical care specialist – 24/7 – on call for urgent consultations, 
ECG abnormalities or triage queries. 



An Independent STEMI Coordinating Agency 
/Task Force:

 An independent agency, team or department with 
capability to work with the various government entities 
and departments, ambulance services and the different 
types of hospital is critical to run a well-coordinated 
program. 

 Independent agency for Data collection, gap analysis and 
monthly report generation  

 improvement in infrastructure and the migration from 
purely thrombolytic centres to a hub-and-spoke model can 
be seamlessly implemented.



Coordination and stakeholder engagement:

 Periodic meeting of the various stakeholders is  critical to the success 
of the program. 

 Periodic visits by the “hub” doctors to the spokes help to improve 
coordination as does prompt feedback after each transfer of a patient 
to the hub. 

 A monthly stakeholder meeting needs to be held, even if it is web-
based, to discuss issues, present results and solve problems. 

 An umbrella implementation committee comprising the important 
stakeholders. This is critical to ensure smooth operations and to ensure 
rapid resolutions of problems. 



Thank you
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