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Strategy and Achievements of the ANGELS Initiative around 
the world: Werner Hacke, Senior Professor and Chair man 

Department of Neurology, University of Heidelberg, Germany.

What is the ANGELS Initiative? Professor Hacke explained 

that the ANGELS Initiative is a non-profit, non-promotional, 

global health care initiative introduced and supported by 

Boehringer Ingelheim International GmbH. The ANGELS 

Initiative, initially launched in Europe in 2016, is now endorsed 

by the World Stroke Organisation (WSO), the European 

Stroke Organisation (ESO), the Ibero-American Stroke 

Society (SIECV), and many other stroke organisations. These 

©ORUEN LTD

The ANGELS Initiative: 
Improving Stroke Care in Asia

Proceedings of the WSO-ANGELS  
CHAIRS: WERNER HACKE1, MICHAEL BRAININ2, VALERIA CASO3

Abstract 
This review article summarizes the content of presentations given at a Boehringer Ingelheim-sponsored WSO-ANGELS Initiative regional 
meeting: Improving Stroke Care in Asia.  This meeting was held on 05 October at the Asia Pacific Stroke Conference 2019, held in Manila, 
The Philippines.  The topics included a review of the strategy and achievements of the ANGELS Initiative around the world, presented by 
Professor Werner Hacke; insights into how outcomes for stroke patients in severely under-resourced settings in South Africa can be achieved, 
and presented by Dr  Anastasia Rossouw, and summaries of the ANGELS Initiative status and plans in individual South East Asian countries.  
These countries included: Vietnam, Indonesia, Malaysia, The Philippines, Thailand and Myanmar. 

KEYWORDS: ANGELS INITIATIVE, ACUTE STROKE, THROMBOLYSIS, SOUTH EAST ASIA.

Corresponding author: Valeria Caso – vcaso@hotmail.com

Acknowledgements: The editorial assistance of Mr Rob Goodwin, Oruen Ltd, in the preparation of this article is 
acknowledged with thanks. 

1Senior Professor and Chairman Department of Neurology, University of Heidelberg, Germany.
2Professor in Clinical Neurology and Chairman Department Neurosciences and Preventive Medicine, Danube University Krems, Austria
3Professor Valeria Caso, Stroke Neurologist at University of Perugia, Italy.

Received: 28th November 2019; Accepted: 9th December 2019

Participants:  Dr Anastasia Rossouw, South Africa;  
Associate Professor Thang Huy Nguyen, Vietnam;  
Dr Yohanna Kusuma, Indonesia;  
Dr Law Wan Chung, Malaysia;  
Dr Geraldine Mariano, Philippines;  
Professor Nijasri Suwanwela, Thailand;  
Professor Aye Aye Sann, Myanmar.

16-35_WSO Angels_v3.indd   1616-35_WSO Angels_v3.indd   16 13/12/2019   12:0113/12/2019   12:01



CNS 2019: 5:(2). DECEMBER 2019 17 ©ORUEN LTD

THE ANGELS INITIATIVE: IMPROVING STROKE CARE IN ASIA – PROCEEDINGS OF THE WSO-ANGELS 

these different environments and constraints. The ANGELS 

concept is outlined in the following illustration.

What do the ANGELS Consultants do? Professor Hacke 

examined the role of ANGELS consultants and the task 

they face in developing a custom-made action 

plan for individual hospitals. This is based on 

the needs and any deficiencies in key perfor-

mance factors identified for a specific hospital. 

Some factors are common to all hospitals; 

for example: how can we speed up access 

to CT scanning? However, some factors 

e.g. the interaction between hospital teams 

and emergency medical services (EMS) vary 

widely. Due to these local hospital variations, 

ANGELS consultants individualize and provide 

a tailor-made programme for improving stroke 

care in each hospital that is enrolled. 

There are currently 140 ANGELS consultants working across 

the world, and Professor Hacke outlined four essential 

areas where ANGELS consultants are helping to make 

the most significant improvements in stroke care. These 

are the continuing standardization and documentation of 

stroke care; the development of networked stroke hospital 

communities; ANGELS training and educational support, 

with an emphasis on team development, and the recognition 

of improved hospital and individual performance through a 

unique system of WSO-ANGELS awards. These organiza-

tional activities are summarized in the following illustration.

What is the purpose of the ANGELS Initiative? The main 

organisations now collaborate and assist in implementing 

the main WSO-ANGELS goal, namely: to improve stroke 

care across the world.

Professor Hacke presented some key ANGELS international 

statistics: the initiative is now running in 95 countries, 3,000 

hospitals are registered and participating in ANGELS-led 

programmes, and over 1,350,000 acute stroke 

patients are now treated every year in ANGELS 

accredited hospitals across the world. 

How does the ANGELS Initiative work? The 

ANGELS modus operandi is a comprehensive 

strategic combination of a” top down” and a 

“bottom up” approach. This involves collabo-

ration with professional international stroke 

societies to define national and regional goals, 

objectives, and overall strategic directions for 

the care of acute stroke patients. This is the top 

down approach. The ANGELS consultancy works 

within individual hospitals and country stroke 

networks, providing the support and training for local tactical 

implementation of best treatment practices via co-ordination 

of resources, local action plans, delivery of defined treatment 

protocols, and consistent, standardised documentation of 

treatment outcomes. This represents the bottom up approach. 

Integration and harmonisation of these two approaches 

provides the foundation underpinning the ANGELS initiative. 

Professor Hacke stressed that local operating environments 

with respect to how healthcare is provided, and paid for, 

varies widely from one country to another. Consequently, the 

ANGELS initiative must be flexible enough to work within 
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ANGELS goal is to implement organized stroke care in line 

with evidence-based best practice. This has proven benefits 

and leads to improved outcomes for patients. Professor Hacke 

listed the reductions in mortality, disability, and 

complications that result from well-organized 

stroke care. Also, overall healthcare costs and 

patients’ length of hospital stay are reduced, and 

increased independence for patients and their 

carers can be achieved. 

How is this goal achieved? Standardization of 

stroke care is imperative to reduce variability 

in stroke treatment within individual hospitals, 

mainly where treatment of stroke is not a daily 

procedure. Following hospital enrolment 

ANGELS consultants provide standardized 

protocols, reference sheets, check lists, report 

cards, and patient wrist bands; ambulance 

stroke cards for local EMS are also available. 

Professor Hacke reported that over 2,500 ANGELS stroke 

bags have now been distributed worldwide, enabling 

developing hospital stroke teams to transfer acute stroke 

patients directly to the hospital’s CT suite and administer 

thrombolysis there. ANGELS, in collaboration with Brainomix 

have, to date, installed e-ASPECTS CT evaluation software in 

132 centres to reduce inter-reader variability in interpretation, 

leading to more standardized stroke diagnoses. 

Reducing door-to-treatment time. Professor Hacke stressed 

the time taken to transfer, evaluate, diagnose, and decide 

on treatment for an acute stroke patient in many hospitals 

is still far too long. He presented four key 

actions where the ANGELS Initiative is concen-

trating its efforts to affect change in partici-

pating hospitals. These are: (1) Routine pre- 

notification calls from EMS to the hospital 

stroke team; (2) Direct transfer of the patient to 

the CT facility; (3) Point-of-care (POC) testing 

during CT scanning; and (4) Treatment initiation 

in the CT facility. Professor Hacke emphasized 

that thrombolysis treatment in the CT facility, 

providing the patient was not receiving antico-

agulation therapy, should commence before 

the POC test results are available.

An ANGELS collaboration with Roche 

Diagnostics is in progress to provide point-of-care (POC) 

devices with a view to shortening time to treatment, and 

improving patient’s outcome. 

Education and Training: Professor Hacke underlined the 

crucial importance of education and training required to 

build and improve organized stroke care. The ANGELS 

Initiative provides a wide range of on-line training materials 

mostly intended for physicians and healthcare professionals; 

however, materials and information are also available for the 

interested lay person. Professor Hacke reviewed some of 

the key components of the ANGELS-led training activities.  

These include: the provision of multidisciplinary workshops 

with local stroke experts; speaker resources for educational 

meetings; comprehensive accredited e-learning modules; 

masterclass demonstrations; live case discussions with leading 
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streamlining in-hospital workflows, 

prioritizing actions, and reducing delays 

associated with assessment, diagnosis, 

and treatment of acute stroke patients. 

Simulation training for stroke team 

personnel is based on a cycle of initial 

performance assessment and timing 

of the simulated door-to-therapy 

(DTT) process, conduct and critique of 

simulation exercises, and then re-asses-

sment of performance. This programme 

is a tried and tested means of signifi-

cantly reducing DTT timings during the 

administration of acute stroke care. The 

Simulation Centre at Brno, for example, 

has now conducted 33 courses for 

300 participants; in addition, new centres have opened in 

St Petersburg in Russia, and Poltava in the Ukraine, and a 

centre is due to open in Cairo, Egypt.

The importance of Nurses in stroke care: Nurses are making 

an increasing and essential contribution to acute stroke care 

especially in countries where there are very few physicians with 

extensive stroke care experience. Nurse-led implementation of 

Fever, Sugar, Swallow (FeSS) protocols to reduce temperature, 

stabilize blood sugar levels, and manage swallowing dysfun-

ction, in stroke patients, requires few resources but is 

associated with a significant reduction in mortality. Professor 

Hacke highlighted the educational support provided by the 

ANGELS Initiative for nurses. This includes on-line learning and 

self-assessment modules, educational videos, and documen-

tation including FeSS checklists.

Quality Monitoring, Stroke Registries and the WSO-ANGELS 

awards: Those hospitals that have enrolled and are partici-

pating in the ANGELS Initiative are provided with tools and 

documentation to standardize their patient assessment 

parameters, in-hospital work-flow procedures, performance 

indicators, timings, and collection of patient data. This is 

important because standardization reduces variation in 

clinical stroke assessment and treatment processes. Data 

standardization allows comparisons to be made between 

patients, between hospitals, and between regions and 

countries. Such data can then be included in national stroke 

registries. All hospitals participating in the ANGELS Initiative 

are encouraged to contribute data to an approved registry 

interventional neurologists, and virtual simulation training 

aimed at streamlining the in-hospital work flow process to 

reduce time to treatment for the acute stroke patient.

Through the ANGELS Initiative Brainomix e-ASPECTS 

software is being piloted in 30 hospitals as a tool for reducing 

the variability in CT scan interpretation; this software is being 

made available free of charge for the first for six months for 

hospitals working towards ANGELS stroke-ready accredi-

tation. In parallel with the Brainomix installations, specific CT 

scan interpretation training for non-CT specialists is provided 

by ANGELS. Physicians in hospitals already registered with 

the Angels Initiative can try the With-or-Without (WOW) 

CT Training Tool by registering online through the Angels 

Initiative website.

The ANGELS “Train the Trainer” workshop is a very well 

established and successful stroke care training platform. 

Hundreds of these workshops have now been conducted. 

They have been a proven vehicle for disseminating stroke 

knowledge and best treatment practice from leading stroke 

physicians and interventional neurologists to less experi-

enced physicians and healthcare professionals, who, in turn, 

take their acquired knowledge and skill set back to their 

hospital as a basis for local training initiatives. 

Simulation Training: Professor Hacke reviewed the 

simulation programme provided by the ANGELS Initiative 

at designated centres for stroke physicians and nurses. This 

is an interactive, in situ, “hands on” programme aimed at 
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fragmented; (2) resources and infrastructure are lacking; (3) 

those caring for stroke patients are often poorly skilled, and 

(4) the practice of stroke care is not aligned with eviden-

ce-based best practice. Collectively, these problems are 

shaping the challenges of introducing organized and 

improved stroke care in South Africa. Dr Rossouw reviewed 

these challenges and how, with ANGELS support, they are 

being addressed. 

The importance of data collection and quality monitoring: 

Dr Rossouw acknowledged that current strategies in place 

for stroke care in South Africa have been largely unsuccessful 

due to the absence of defined standards for stroke care 

services in the country. Currently, estimations of the burden 

of disease are incorrect, and reliant on a civil registration 

system and disease modelling. The lack of an accurate, 

truly reflective estimate of the extent of the problem 

impacts health policy, resource allocation, and ultimately 

stroke service delivery. As a result, some mortality data are 

available, but there is no means of assessing the quality of 

the stroke care provided.

Dr Rossouw presented summary data describing stroke 

incidence in South Africa. Stroke is the fourth leading cause 

of all-cause stroke mortality, with the highest cause of death 

in black women. Notably, a high incidence of haemorrhagic 

stroke is evident in South Africa. 

A priority for the ANGELS Steering Committee in South 

Africa has therefore been to establish a stroke registry and 

the data for robust monitoring of the quality of stroke care 

provided. A consistent and comprehensive data collection 

such as the RES-Q (Registry of Stroke Care Quality) registry. 

Registry data then allows identification of those hospitals 

showing the most significant degree of improvement, as 

illustrated by e.g. thrombolysis rate and door-to-treatment 

(DTT) time; consequently, this provide a quantitative and 

objective basis for comparisons and benchmarking, and 

most notably, for the WSO-ANGELS system of awards. 

Professor Hacke provided a summary of the WSO-ANGELS 

award system, based on seven key performance indicators 

(KPIs), and different tiers of achievement (gold, platinum 

and diamond). These awards are designed to acknow-

ledge achievement and honour those teams and individuals 

committed to quality improvement in stroke practice, and to 

establish a culture of continued monitoring.

ANGELS: the last three years – a summary: To summarize, 

Professor Hacke stressed that the achievements of hospitals, 

physicians, and nurses participating in the ANGELS Initiative 

over the last three years have been enormous. Success 

stories and reports of lives saved continue to emerge in all 

countries where the ANGELS Initiative has been launched. 

Professor Hacke highlighted the very broad acceptance of 

ANGELS by international and national stroke organizations, 

and the exceptional educational and training opportunities 

that are afforded to healthcare professionals across the world. 

Participation in the ANGELS Initiative is helping to consolidate 

an international community of stroke profes-

sionals with a shared dedication: to organize 

and improve stroke care. The ANGELS Initiative 

is a unique, non-profitable, global initiative 

that fosters strong collaboration between the 

pharmaceutical industry, scientific and medical 

societies, healthcare professionals and patient 

organizations. 

Improving Outcomes in severely under- 
resourced settings Dr Anastasia Rossouw, 

Specialist Neurologist, Head of Division of 

Neurology, Frere Hospital, South Africa.

Dr Rossouw stated that stroke is a leading 

cause of death and disability, with 80% of the global 

burden occurring in low- and middle-income countries. In 

South Africa, the burden of disease is exacerbated by four 

major operational problems: (1) stroke care services are 
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may help raise stroke awareness and encourage more public 

emergency calls for medical assistance. 

The available ANGELS educational tools have been culturally 

adapted for local use in South Africa, particularly the stroke 

flier highlighting hyper-acute stroke care requirements and 

instructions for summoning medical care and the need 

for rapid patient hospitalization. Dr Rossouw confirmed 

that ANGELS are now collaborating with both public and 

privatised EMS sectors in South Africa. Regular ANGELS-led 

training and stroke educational workshops are now being run 

to encourage improved EMS hospital pre-notification and 

reduce the onset of symptoms to patient hospitalization time. 

Emergency Department triage of acute stroke patients is now 

under ANGELS scrutiny in South Africa. Usually, a patient 

with a suspected stroke does not attract the same level of 

urgency, on hospitalization, as a patient with chest pain. In 

Dr Rossouw’s hospital, a dedicated triage area has now been 

set up, and security staff have been upskilled in the FAST 

assessment principles to help speed the triage process and 

direct suspected acute stroke patients to the stroke team. Dr 

Rossouw added that the South African Emergency Medicine 

Society, in conjunction with the ANGELS Initiative, has 

supported an increase in the priority setting for in-hospital 

acute stroke care, and this is driving training and upskilling 

processes in hospitals throughout South Africa. 

Neuroimaging and establishment of 

stroke units: An ongoing challenge for 

stroke physicians in South Africa is the 

accessibility of functioning neuroimaging 

units. In a country of 58 million there are, 

on average, only 1.2 to 2 functioning 

neuroimaging units per region in the 

government health sector. Public-Private 

partnerships are therefore being explored 

as a way of increasing the accessibility of 

neuroimaging, and this model of funding 

and sharing neuroimaging resources is 

becoming more widespread in South 

Africa. 

Setting up a specific stroke unit as an organized, in-hospital 

facility, with dedicated staff devoted to the treatment and 

care of stroke patients is particularly challenging in South 

process, based on the Registry of Stroke Care Quality 

(RES-Q) template, is now being implemented in hospitals 

participating in the ANGELS Initiative. 

Integrating the Stroke Care Pathway: Provision of integrated 

stroke care via an organized, rapid, and functional stroke 

care pathway is a major challenge for the healthcare system 

in South Africa. In the pre-hospital phase (symptom onset 

to hospital door), Dr Rossouw felt the biggest obstacle to 

timely patient hospitalization is the poor awareness of stroke 

symptoms as a medical emergency signal, and the subsequent 

lack of help-seeking behaviour amongst the general public. A 

prevailing view amongst healthcare practitioners is that little 

can be done for acute stroke patients; consequently, their 

motivation for prompt hospitalization is lacking. Furthermore, 

emergency medical services (EMS) in South Africa do not 

usually give stroke patients high priority; staff are often poorly 

trained; there is no pre-hospital notification or en route 

screening of the patient, and the lack of infrastructure and 

patient inaccessibility adds to these problems. 

To address these challenges, public ANGELS awareness 

campaigns have been implemented in South Africa featuring 

minibus taxis “branded” with educational messages from the 

FAST (Face, Arm, Speech, Time) campaign. These messages 

illustrate how to recognise the signs and symptoms of 

a stroke and stress the vital importance of requesting 

immediate medical help.

Dr Rossouw suggested that a similar public awareness 

campaign, making use of FAST educational messages on 

the Jeepney public transport vehicles in the Philippines, 
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80-100% of the cost of IV tPA (tissue plasminogen activator) 

thrombolysis, and 50% of the cost of endovascular thrombe-

ctomy procedures. Stroke is the leading cause of death in 

Vietnam with over 100,000 deaths occurring annually.

Despite the high stroke burden, the first stroke unit in 

Vietnam (The People’s Hospital 115) was only established 

in 2006. The subsequent year-on-year increases in stroke 

patient admissions to the Peoples Hospital, considering this 

is only one of approximately 1,500 hospitals in Vietnam, 

suggests the incidence of stroke is much higher than official 

government estimates. 

In recent years the tPA thrombolysis rate at the People’s 115 

Hospital has been low; in 2016 it was 3%, with a door-to-

needle (DTN) time of 57 minutes. One significant barrier 

to speedy hospitalization is that over 90% of acute stroke 

patients arrive at the People’s 115 

Hospital via public transportation, usually 

a motorcycle, on highly congested roads. 

The Impact of the ANGELS Initiative: 

The ANGELS Initiative was launched 

in Vietnam in March 2017. In 2017, 40 

hospitals were enrolled; this has now 

increased to 73 participating hospitals. 

A/Prof Huy Nguyen explained the initial 

ANGELS emphasis is the provision and 

implementation of standard protocols 

and checklists for paramedics, emergency 

nurses, stroke physicians, stroke nurses, 

and the informed consent form for 

Africa; this is due to the competition for hyperacute beds 

from other medical disciplines within individual hospitals. 

Based on her own experience, Dr Rossouw explained that in 

a 2014 analysis, around half of stroke patients admitted to 

her hospital would die, usually of stroke-related pneumonia 

complications. This led Dr Rossouw and her team to 

consider and develop the concept of a mobile stroke unit. 

This involves organizing ward rounds to 

review stroke patients two or three times a 

week in different hospitals, and this model is 

now being introduced successfully across the 

country. Using simple measures to perform 

bed elevation and training staff on an ongoing 

basis to implement evidence-based protocols, 

particularly swallow assessments, has resulted 

in a marked reduction in stroke-related 

pneumonia in Dr Rossouw’s hospital.

The Angels Initiative in South East Asia: 
Status and Plans

Vietnam – Associate Professor Thang Huy Nguyen, Chair 

of Cerebrovascular Disease Department at People’s 115 

Hospital, Ho Chi Minh City.

A/Prof Huy Nguyen presented some summary statistics: 

Vietnam has a population of over 100 million but has a 

low government healthcare budget that equates to around 

126 US dollars (USD) per individual. The stroke burden in 

Vietnam is particularly high and A/Prof Huy Nguyen reported 

that, in recognition of this, the government now covers 
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Initiative in increasing recanalization therapy.

A similar trend following ANGELS enrolment is evident 

in the increasing rate of mechanical thrombectomy in 

the People’s 115 Hospital. In 2017, 325 procedures were 

performed; this rose to 430 in 2018, and so far, 582 have 

been performed in 2019. A/Prof Huy Nguyen confirmed 

that workflow timings have significantly improved at 

his hospital as a result of participation in the ANGELS 

Initiative. Pre-ANGELS door-to-treatment median time for 

thrombolysis was 57 minutes; however, this has now been 

reduced to 38 minutes. 

There are now 12 hospitals in Vietnam contributing stroke 

data to the RES-Q registry. These data show that DTT is 

steadily reducing, from a median overall value of 45 minutes 

in quarter 4 of 2017, to 40 minutes in quarter 3 of 2019. Due 

to improvements in stroke care performance in individual 

hospitals, A/Prof Huy Nguyen confirmed that the first four 

WSO-ANGELS awards have now been presented to stroke 

teams in Vietnam.

Conclusions and Future Plans: Stroke care has significantly 

improved following the introduction of the ANGELS Initiative 

in Vietnam; this has led to increased implementation of 

standardized best practice protocols. More stroke-ready 

hospitals are needed urgently to expand the stroke network 

in Vietnam, and more hospitals are required to contribute 

stroke data to the RES-Q registry so that quality monitoring 

of stroke care can be routinely performed.

Indonesia – Dr Yohanna Kusuma, Sps, Head of Hyperacute 

Stroke Services and Neurosonology, National Brain Centre 

Hospital, Jakarta, Indonesia.

Stroke and the challenges faced in Indonesia: Dr Kusuma 

confirmed that stroke is the leading cause of death in 

Indonesia. The very high rate of disability associated with 

stroke results in significant healthcare costs. Stroke and its 

sequelae rank as the third most expensive disease burden in 

Indonesia after cardiovascular disease and cancer.

Dr Kusuma reviewed the challenges of treating acute stroke 

patients in her country. Most patients arrive in hospital 

usually more than 60 minutes after onset of symptoms; there 

are delays due to the admissions administration process; 

patients.  The ANGELS stroke bag has been provided to 

all participating hospitals. This provides the information, 

support equipment and devices to allow stroke patients to 

be treated in situ in the CT room, in line with best practice, 

and reduces the DTT. 

A/Prof Huy Nguyen gave an overview of the ANGELS-

supported educational and training initiatives that have 

been provided to help doctors and nurses increase their 

stroke care expertise. These activities are summarized in the 

above illustration.

As a result of ANGELS-led activities and increasing hospital 

enrolment, the number of stroke units has steadily increased 

over the last three years in Vietnam. As a result, more acute 

stroke patients are being treated and the overall thrombolysis 

rate is increasing. These improvements are illustrated in the 

above table. Currently (2019), Vietnam hospitals receive an 

estimated 155,000 acute stroke patients per year; of these, 

around 6,500 (4.2%) receive IV thrombolysis treatment.

In the People’s 115 Hospital stroke data are now provided to 

the RES-Q registry, and the positive impact of the ANGELS 
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during the period 2017-2018. Government funding for 

thrombectomy intervention has not been secured; accordingly, 

the number of thrombectomies has not grown to the same 

extent as IV thrombolysis. 

Dr Kusuma explained that following close collaboration with 

ANGELS, door-to-needle (DTN) time at the National Brain 

Centre (NBC) has almost halved over a 2-year period. Stroke 

registry data show DTN in 2017 averaged 105 minutes, but 

in 2019 this had been reduced to 58 minutes. This significant 

improvement in the speed of treatment delivery is attributed 

to 24-hour availability of stroke trained neurologists; treating 

stroke patients in the CT scanning facility (assuming no 

contraindications) and without waiting for blood test results 

other than International Normalization Ratio (INR).

Dr Kusuma confirmed that the volume of stroke patient 

admissions to NBC had increased significantly over the same 

additionally, DTT is usually more than 60 

minutes. There are limited neurologists in the 

country, particularly stroke neurologists, and 

nurses are generally not well trained in stroke 

care. Stroke National Guidelines (SNG) were 

recently approved in July 2019; however, 

these guidelines are still in the process of 

being communicated to neurologists and 

other healthcare professionals. The communi-

cation and implementation process for these 

guidelines, particularly the education and 

training relating to thrombolysis, will take 

time.

There are limited CT-scanning facilities and few stroke-ready 

hospitals in Indonesia, and patient ambulance transfers 

to hospital tend to be basic. A stroke-ready EMS system 

with en-route patient assessment and hospital pre-notifi-

cations is not yet available. The decision regarding which 

hospital the patient should be dispatched to is usually 

taken by the patient’s family. Additionally, National Health 

Insurance coverage for acute stroke treatments, notably for 

thrombolysis, is limited and often inadequate in Indonesia. 

The Impact of the ANGELS Initiative in Indonesia: Dr 

Kusuma reported that 120 hospitals are currently partici-

pating in the ANGELS Initiative; of these, 32 have achieved 

stroke-ready status, and approximately 2,000 stroke patients 

have been treated since 2017. However, given the size of 

the population (178 million), 435 stroke-ready 

hospitals are estimated to be needed to meet 

the current demand for acute stroke care and 

treatments. The current national recanali-

zation rate in Indonesia is only 0.4%, although 

in ANGELS-enrolled hospitals the rate is now 

3.1%. 

Dr Kusuma reviewed the key successes 

achieved over the past year in collaboration 

with the ANGELS programme. These are 

summarized in above illustration.

Data from the National Brain Centre (NBC) 

Hospital stroke registry in Indonesia show the 

increase in thrombolysis procedures and improved recana-

lization that resulted from NBC-ANGELS close collaboration 
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symptoms is needed. This must drive 

home the urgent message that medical 

attention should be sought immediately in 

order to reduce delays in hospitalization.

To conclude, Dr Kusuma reiterated that 

stroke is the number one cause of death 

in Indonesia, and to lessen the current 

and future healthcare burdens, effective 

stroke care and organised interventions 

are necessary. Significantly, more stroke-

ready hospitals are required to cover 

more of the population, and to provide 

hyper-acute stroke care management 

with best-practice standardized 

protocols. Inter-hospital networking facilitated by stroke-

trained EMS needs to be established. Government policy is 

required to ensure all hospitals meet the required standards 

for stroke care. As a backdrop to these plans and reforms, 

the ANGELS Initiative continues to empower and encourage 

hospitals to attain stroke-ready status in Indonesia. 

Malaysia – Dr Law Wan Chung, Neurologist, Sarawak 

General Hospital, Malaysia

Stroke incidence and healthcare delivery: Dr Law explained 

that stroke was the third biggest cause of death in Malaysia; 

in 2017 there were 12,000 deaths attributed to stroke. 

However, there is some variability in the incidence of 

stroke across the country. In Penang this is estimated to be 

67 per 1000,000 inhabitants per year, whereas in the less 

2-year period, especially after using advanced imaging CT 

perfusion; this allows selection of more eligible candidates 

for reperfusion therapy, better outcomes, and a reduction 

in complications e.g. haemorrhagic transformation from 

IV thrombolysis. In 2016, 1,022 ischaemic stroke and 365 

haemorrhagic stroke patients were admitted; in 2018, these 

figures had increased to 1,963 and 469, 

respectively.

Conclusions and Future Strategy 

in Indonesia: Dr Kusuma confirmed 

future strategy will be based on close 

cooperation with government and 

professional stroke societies, with an 

emphasis on negotiation to improve 

National Health Insurance for acute 

stroke therapies, advocacy, standardi-

zation of stroke care, certification, and 

awarding achievement. Dr Kusuma 

hoped that with more ANGELS-

accredited stroke-ready hos pitals 

coming on stream in Indonesia, this 

would help to form a more collaborative, networked stroke 

community. 

Two further important requirements need to be addressed 

in future plans. A professional Emergency Medical Service 

operated by stroke-aware and stroke-trained paramedics is 

now vital to support the ongoing stroke network activation 

and expansion in Indonesia. Moreover, a public awareness 

campaign based on identification of the initial onset of FAST 
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Considerable expansion has occurred over the next two 

years, leading to double the number of public hospitals (n = 

30) that can now provide acute stroke care in Malaysia. The 

current position is illustrated below. 

Planning for the future: Dr Law explained that with ANGELS 

collaboration, efforts will now be directed over the next 2-3 

years towards establishing a stroke-ready hospital, with its 

own resident stroke specialist, in each state in Malaysia. The 

first thrombolysis administration in Malaysia was performed 

in 2012, and currently the overall rate of thrombolysis in the 

public health sector remains low; it is estimated to be 1.3% 

of hospitalized acute ischaemic stroke patients. 

Current performance: Dr Law reviewed the thrombolysis per - 

formance and outcomes currently achieved in MOH hospitals. 

Although most eligible acute ischaemic stroke patients are 

hospitalized quickly (usually within two hours), the door-to-CT 

scan, and door-to-needle times are significantly delayed 

compared with guideline recommendations. Only around 

25% of eligible patients are thrombolysed within an hour of 

admission. Mean procedural duration timings versus guideline 

recommendations are summarized in the following table.

Dr Law confirmed that a modified Rankin Score (mRS) of 0-2, 

at three months post-procedure, has been obtained in 46.5% 

of thrombolysed patients. The symptomatic intracranial 

haemorrhage (ICH) rate associated with the procedure is 

6.4% and the mortality rate is 15.9%.

Mobilizing additional resources and future strategy: 

Malaysia has too few stroke neurologists to meet the current 

and future demands for acute stroke care. Dr Law felt that 

specialist physicians working in other medical disciplines 

might be persuaded to become more involved with acute 

well-developed state of Kuala Terengganu the estimate is 

220 per 100,000. There is a 2-tier healthcare delivery system 

in Malaysia. Public hospitals provide universal coverage for 

the population and they comprise: 145 Ministry of Health 

(MOH) hospitals, five Ministry of Education University 

hospitals, and six Ministry of Defence hospitals.

Private hospitals outnumber public hospitals. There are 

approximately 240 private hospitals in Malaysia. Of the 107 

registered specialist neurologists in the country, around half of 

them are working in the private sector. Of the available neurolo-

gists working in the public sector, half of these are working 

in teaching hospitals. This means there are only around 25 

specialist neurologists available to cover 145 MOH hospitals. 

Expanding acute stroke care: The ANGELS Initiative 

was launched, and a steering committee established, in 

September 2017, and the first Malaysian Stroke Conference 

was held in May 2019. Dr Law presented the distribution 

of available stroke care in public hospitals in 2017. On the 

following map the red boxes represent MOH hospitals 

that could provide acute stroke care, and the blue boxes 

represent university teaching hospitals.
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Challenges for emergency medical care: 

Dr Mariano gave a brief geographical 

summary of the country and highlighted 

some of the difficult challenges faced 

when providing emergency medical care 

in such a diverse country. There are 7,641 

islands divided into 17 regions, inhabited 

by over 100 tribal groups who speak 186 

individual languages. The landscape 

and climate are often unforgiving, 

with mountainous islands covered in 

tropical rainforest, high temperatures 

and humidity, heavy rainfall, and regular 

typhoons. There are constant risks of 

earthquakes and volcanic eruptions. In urban areas, very 

high-density traffic hampers road transportation, and the 

country has one of the slowest internet speeds in the world. 

Additionally, healthcare governance is not helped by a fast 

turnover of leadership in the Department of Health (DoH). 

Medical resources and health facilities: The population of 

the Philippines is almost 108 million. Healthcare is provided 

by 90,370 physicians and approximately 500,000 nurses. 

There are currently 495 neurologists in the country i.e. one 

neurologist per 217,794 inhabitants. Of the country’s 1,781 

hospitals, 1,080 are privately owned (46,054 beds) with 701 in 

the public sector (50,742 beds). Most hospitals are classified as 

either level 1 or level 2 (87.7% of public hospitals and 83.1% of 

private hospitals, respectively). Level 2 indicates CT scanning 

is available in the hospital. From a position of only one acute 

stroke unit in the 1980s, there are now 56 dedicated stroke 

units in the Philippines; however, this number is too few to 

meet the demand for acute stroke care. Expanding stroke care 

with more hospitals equipped for stroke represents a major 

challenge for the Stroke Society of the Philippines.

Strategies to Improve Stroke Awareness and Care: Dr 

Mariano acknowledged the guidance and support from the 

World Stroke Organisation (WSO) in conjunction with the 

ANGELS Initiative in the provision of the Cardinal Principles 

in Stroke Treatment (CPOST) programme. This has provided 

order and organization; it has promoted and supported 

thrombolysis workshops and is helping to establish stroke 

units and stroke-ready hospitals. Public stroke awareness 

campaigns and more intensive, regular contact with the DoH 

to elevate stroke care on the government’s agenda are the 

stroke care. There are approximately 400 internal medicine 

specialists and over 200 Accident and Emergency specialists 

in Malaysia, so the opportunity to gain additional resources 

for stroke patient care from this pool of specialist physicians 

will be explored. Dr Law hoped that an improved and more 

up-to-date standard of stroke care across Malaysia will be 

in place by 2024; he added that the 2018 National Clinical 

Practice Guidelines for stroke have been updated and are 

under external review. 

The first Malaysia Stroke Conference attracting multi disci-

plinary participants with interests in stroke care was held in 

May 2019, and the data, presentations, ideas, and expert 

opinions from this will provide future direction and guidance 

for stroke care in the country. Continued collaboration 

with the ANGELS programme to provide regular training 

and preceptorship workshops for physicians and nurses is 

planned. Public/private healthcare partnerships and closer 

collaboration with the ministries of Health and Education 

will be explored and hopefully established to improve 

stroke care and treatment funding. Dr Law concluded that 

organized comprehensive stroke care in Malaysia is yet to 

be established, but the initial steps have been taken. With 

the help of the ANGELS Initiative, momentum is increasing 

to help hospitals achieve stroke-ready status and establish 

an integrated and collaborative stroke network across the 

country. 

The Philippines Dr Geraldine Mariano MD, FPCP, FPNA, 

FNCS; Chief of the Neurocritical Care Unit in St Luke’s 

Medical Center in Quezon City, Philippines
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is providing leverage for expansion and capacity-building 

in key government hospitals, and providing certification of 

acute stroke-ready hospitals and acute stroke units. The SSP 

continues to expand and establish local chapters, as more 

regional hospitals become involved with stroke care and begin 

to network with stroke organizations and other hospitals.

Thrombolysis performance, RES-Q and conclusions: Based on 

data from 25 hos pitals treating stroke, Dr Mariano pre sented 

a summary of thrombolysis pro cedures conducted in 2018 

versus 2019, and the respective thrombolysis rates achieved 

during these periods.

Dr Mariano confirmed that 12 hospitals in the Philippines 

are contributing stroke patient data to the RES-Q registry; 

however, a further 13 hospitals are manually recording their 

data and intend to formalize RES-Q data entry as soon as 

they can.

In summary, Dr Mariano stressed that to improve and 

organize stroke care in the Philippines, the key driver is 

education for healthcare professionals, EMS, and the general 

public. In conjunction with the ANGELS Initiative, and liaison 

with the DoH, the SSP will concentrate on follow-up with 

hospitals to assist them in the adoption of standardized 

procedures, quality monitoring, and to become stroke ready. 

These hospitals will then be able and contribute data to the 

RES-Q stroke registry and benchmark their performance. 

The SSP will continue to expand through the formation of 

new chapters and continue to work collaboratively and in 

partnership with the DoH.

Thailand Professor Nijasri Suwanwela- 

Director of Chulalongkorn Compre hen-

 sive Stroke Center, King Chula longkorn 

Memorial Hospital, Chulalongkorn Uni   -

versity, Bangkok

History of stroke care and treatment 

strategies: Professor Suwanwela 

confirmed that stroke is the most 

significant cause of death in Thailand; 

it also accounts for the most disease-re-

lated disability. IV thrombolyis was 

first performed in Thailand in 1996, 

and subsequently, several hospitals 

next priorities for the Stroke Society of the Philippines. 

The CPOST programme is now focused on a “Train the 

Champions” campaign. The objectives of this educational 

and training process are to teach and empower health care 

professionals to manage stroke patients; to assist partici-

pating hospitals to become stroke-ready, with standardized 

protocols, and to encourage all participating hospitals to 

provide stroke patient data to national and RES-Q registries. 

Typically, each participating hospital forwards a delegation of 

five individuals: usually an administrator, two physicians and 

two nurses to CPOST simulation exercises, workshops and 

training events, so they can return to their hospitals to pass on 

their stroke care knowledge and upskill their work colleagues. 

So far, around 175 hospitals have hosted a CPOST Train the 

Champion event, and as a consequence, the Philippines now 

have 11 stoke-ready hospitals. These CPOST events and 

activities are illustrated in the images shown below.

The Stroke Society of The Philippines (SSP) has received 

endorsement from the DoH for its nationwide stroke awareness 

and healthy lifestyle campaigns. DoH-SSP posters are widely 

displayed in train and bus stations, airports, markets, health 

centres, and government offices; stroke awareness videos are 

played in health centres and government hospitals, and stroke 

awareness bulletins are broadcast on radio and TV. DoH-SSP 

partnership initiatives also include stroke care training for 

physicians and health workers in DoH hospitals, and the SSP 

now requests all government hospitals to submit data on all 

their stroke cases to a centralized census. Partnership with 

the DoH and other partners, including the ANGELS Initiative, 
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thrombolysis rate increased signifi-

cantly in Thailand from 2008 onwards. 

Professor Suwanwela explained that the 

thrombolysis rate for all hospitals across 

the country is now around 5% of stroke 

patients. In parallel, the cerebral infarction 

fatality rate has dropped markedly. These 

trends are illustrated in the graph below.

Organization of stroke care in Bangkok: 

Professor Suwanwela described the 

organization of the stroke network of 

hospitals in Bangkok; the MoPH service 

plan is based on a hub and spoke model. 

There are 8 hospital hubs and 70 spoke 

hospitals. At the King Chulalongkorn 

Memorial Hospital, the furthest spoke is 50 

minutes to an hour away, and a telestroke 

system is used to provide pre-throm-

bolytic consultation between the receiving hub hospital and 

spoke hospitals. Comparative data based on three patient 

routes to hub hospitals are being assessed in the King 

Chulalongkorn Memorial Hospital for publication. The “Drip 

and Ship” model involves patient transport to the nearest 

spoke hospital for thrombolysis under telestroke consul-

tation with, if necessary, onward transfer to a more compre-

hensive hub stroke centre. The “Ship and Drip” model is 

when the patients go to a spoke hospital for initial evaluation 

and are then transferred to a hub hospital for thrombolysis. 

developed what became known as the stroke “fast track” 

programme. At that time, a good collaboration with the 

Ministry of Public Health (MoPH) was formed resulting in 

more hospitals able to provide thrombolysis. The Thai Stroke 

Society was formed in 1999 and the first dedicated stroke 

unit together with stroke clinical practice guidelines (CPG) 

were established in 2002. The first publication showing the 

effectiveness of IV thrombolysis conducted in Thailand, in 

acute ischaemic stroke patients, was published in 20061. 

Reimbursement for IV thrombolysis from the MoPH was 

obtained in 2008, and this led to a rapid 

development of a stroke network of 

accredited hospitals across the country. 

Public stroke awareness campaigns have 

been in place in Thailand for several years. 

These milestone events are illustrated in 

the above chart.

IV thrombolysis treatment is now available 

in all 77 provinces in Thailand; it is admini-

stered by neurologists, neurosurgeons, 

internists, ER physicians and trained 

General Practitioners. 

Growth in thrombolysis rate: Once 

government funding became available 

for IV thrombolysis treatment, the 
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and in training workshops. Stroke applications supported by 

ANGELS are being used to assist in patient transfers from 

spoke to hub hospital locations, and mobile apps for EMS 

have been developed and are being trialled. This technology 

will provide the information to assess whether individual 

patients can be delivered to hospitals within the time window 

for thrombolysis or thrombectomy interventions. 

ANGELS have been instrumental in providing video footage 

of in-hospital stroke team workflows and handling of stroke 

patients following their hospitalization, during assessment, 

diagnosis, and treatment. Subsequent review and critique 

show where improvements and time savings can be made. 

More hospitals are now contributing patient data to the 

RES-Q stroke registry. Preceptorship programmes based 

on ANGELS-led simulation workshops, body interactive 

training, and National Institutes of Health Stroke Scale 

(NIHSS) assessment training are now widespread in Thai 

hospitals. These activities are making a significant impact in 

improving stroke care and stroke team performance. These 

“hands on” practical training sessions are complemented 

by the ANGELS on-line self-assessment training packages 

and website information. To date, over 200 Thai hospitals 

have enrolled on the ANGELS website, and ANGELS awards 

recognizing the best performing hospitals and outstanding 

individuals are now presented every year. 

More recently, telemedicine workshops for stroke teams and 

EMS have been conducted at King Chukakongkorn Memorial 

Hospital in Bangkok. This hospital, in conjunction with 

ANGELS, will also host the first ANGELS-SEASK preceptorship 

meeting in December 2019. To conclude, Professor Suwanwela 

stressed that hospital mortality due to stroke in Thailand is 

falling markedly, and she acknowledged this success has been 

helped by several important partnerships including the MoPH, 

academic medical institutions, and the ANGELS Initiative. Key 

factors for success have been improved public awareness of 

stroke, faster hospitalization of patients, and faster in-hospital 

assessment, hospital networking, and treatment admini-

stration. Inspection of the following graph shows the stroke 

mortality rate in Thailand has more than halved from 17.6% of 

stroke patients in 2013 to 8.22% in 2018.

Stroke Services in Myanmar Professor Aye Aye Sann, 

Senior consultant Neurologist at North Okklapa Teaching 

Hospital, Myanmar

The “Mothership” model is a direct transfer to a compre-

hensive hub stoke centre. Drip and Ship has the advantage of 

providing thrombolysis at the earliest opportunity. Notably, 

telestroke technology has facilitated the introduction of IV 

thrombolysis for the treatment of acute ischaemic stroke, in 

the neighbouring Lao People’s Democratic Republic, under 

teleconsultation from Thailand. Data on the first 10 patients 

showing good outcomes have now been published.2 

The thrombolysis rate in Bangkok 10 years ago was low 

(1.04%) but has increased steadily. The impact of stroke 

network development in Bangkok can be clearly seen in the 

above graph. Over 6% of all acute stroke patients in Bangkok 

now receive IV thrombolysis treatment.

Mechanical thrombectomy is now performed on eligible 

acute stroke patients in several specialist centres in Thailand; 

however, more thrombectomy centres are required.

MoPH stroke unit accreditation, EMS training: Professor 

Suwanwela described the MoPH stroke unit accreditation 

programme. Government-funded stroke care education and 

training is provided to participating hospitals, and this has 

now led to around 100 hospitals achieving MoPH accredi-

tation across the country. 

The Impact of the ANGELS Initiative in Thailand: Professor 

Suwanwela welcomed the arrival of the ANGELS Initiative 

in Thailand and acknowledged the assistance and organi-

zation ANGELS has provided to the stroke community. The 

Thai ANGELS steering committee includes individuals from 

government positions, universities, and stroke neurologists 

from leading institutions. ANGELS stroke management tools, 

checklists and stroke bags are currently used in stroke units 
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2015, and to date, 163 acute ischaemic strokes have treated 

with IV rtPA thrombolysis within a 4.5-hour time window. 

The number of patients receiving thrombolysis is increasing 

annually as shown below.

Professor Aye Aye Sann presented the stroke management 

protocol that provides the basis of acute stroke care at YGH. 

Only ischaemic stroke patients who are hospitalized within 

3.5 hours of symptom onset, and are eligible for IV rtPA, are 

thrombolysed.

Quality indicators of stroke care in Myanmar: Professor Aye 

Aye Sann presented the data collected on stroke performance 

indicators in Myanmar in 2018; these are grouped as standard 

indicators, process indicators, outcome indicators, and compli-

cation indicators. The country’s performance on standard 

stroke performance indicators versus guideline targets for 

Available stroke facilities and resources: Professor Aye Aye 

Sann confirmed the population of the Republic of The Union 

of Myanmar is approximately 52 million, with Yangon the most 

populous region. The most significant 

cause of mortality in the country is stroke. 

There are five neurology centres, and only 

27 neurologists and 14 neurosurgeons 

in the country. In public tertiary referral 

hospitals (those providing specialized 

medical treatments), 64-slice CT scanners 

are usually available, and 16-slice CT 

scanners are available in all state hospitals. 

MRI scanning facilities are limited, and 

only available in privately funded hospitals 

and some tertiary hospitals. Transcranial 

Doppler (TCD) machines are restricted to 

neurology units. 

Stroke Services in Yangon General 

Hospital: Up until 2015, acute stroke 

patients in Myanmar were treated with 

aspirin only, then in 2015, IV thrombolysis 

became available and a stroke unit was 

established in Yangon General hospital 

(YGH). This included a high-dependency 

unit (HDU) of five beds, 20 non-moni-

tored beds, and an in-house rehabilitation 

facility. The number of patients admitted 

to YGH with ischaemic stroke is approxi-

mately twice that of haemorrhagic stroke 

patients. A stroke fast track programme 

was implemented in YGH in December 
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performance achieved is summarized in the above tables.

With respect to performance indicator targets for complica-

tions, all targets for thrombolysed patients, except for the 

incidence of pressure sores, were achieved in Myanmar in 

2018. A summary of these achievements is illustrated in the 

following table.

Professor Aye Aye Sann acknowledged the organizers of the 

ASEAN stroke training course, Boehringer Ingelheim, and 

the ANGELS Initiative for supporting the stroke fast track and 

thrombolyis programme in Myanmar. Following stroke training 

workshops held in partnership with these organization, the 

thrombolysis in ischaemic stroke is summarised in the following 

table. Average door-to-needle (DTN) time and mortality rate 

following IV thrombolysis treatment are the performance 

indicators that need the most improvement in Myanmar.

Data collected over three years show that DTN is improving 

slowly but currently is well below target.

The performance with respect to process indicators during 

2018 is much more encouraging, with all targets met across 

the country.

All guideline outcome performance targets for thrombolysed 

patients were met in Myanmar in 2018, and a summary of the 
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in an accredited stroke registry. This will allow eviden-

ce-based performance monitoring of stroke care and patient 

outcomes in individual hospitals, at a regional level, and the 

national level.

The WSO-ANGELS awards Professor Michael Brainin, 

Professor of Clinical Neurology and Chairman Department 

of Clinical Neurosciences, Danube-University

Professor Brainin gave an overview of the WSO-ANGELS 

awards. He explained these are based on Registry of Stroke 

Quality (RES-Q) registry data. RES-Q collects stroke unit 

performance data based on 24 parameters, and these 

are grouped to provide seven WSO-recommended key 

performance indicators (KPIs). These KPIs provide the basis 

for the three tiers of WSO-ANGELS awards, categorised 

as gold, platinum and diamond, with diamond the highest 

accreditation. The WSO-ANGELS awards are designed to 

acknowledge and honour hospital stroke care teams, and 

individuals, committed to quality improvement in stroke 

practice.

More hospitals in non-European countries are now contri-

buting stroke performance data to the RES-Q stroke registry; 

this means the quality of stroke care can be monitored, 

within individual hospitals, and nationally, and therefore 

recognized by the WSO-ANGELS awards. The numbers of 

stroke patients currently contributing data to the RES-Q 

stroke registry in countries outside Europe are shown in 

the following illustration. Vietnam is currently the top of the 

leader-board by some considerable margin. These RES-Q 

data have enabled identification of those centres eligible for 

the first WSO-ANGELS awards in 2019. 

stroke fast track programme and thrombolysis was started in 

Mandalay General Hospital in 2018, and six private hospitals 

in Yangon have received accreditation for thrombolysis.

Future Plans and conclusions: Professor Aye Aye Sann 

acknowledged that stroke care and treatment services in 

Myanmar are basic and at a very early stage of development, 

with only four years’ experience of IV thrombolysis. There 

are significant gaps in the country’s ability to treat stroke 

patients. This position is not helped by the limited number of 

neurologists and the lack of stroke specialists in the country. 

Currently there are no specialist resources and facilities for 

mechanical thrombectomy. Accordingly, there is a substantial 

unmet need in Myanmar to train more neuro  logists and 

stroke interventional specialists in order to develop more 

widely available and improved national neuro-intervention 

services.

In YGH, Professor Aye Aye Sann emphasized the need to 

improve the stroke fast track service. In the short-term, the 

aim is to reduce DTN to less than 60 minutes in over 80% 

of ischaemic stroke patients eligible for thrombolysis. The 

need to audit in-hospital workflows is essential to 

identify delays where time savings can be made. 

At a national level, more dedicated stroke units are 

required and there is an urgent need to expand 

stroke fast track programmes and the provision of 

thrombolytic therapy in all tertiary care hospitals 

throughout Myanmar. The funding for expansion 

in stroke services is a major issue; therefore, it 

will be vital to promote and establish private 

-public partnerships in healthcare delivery, and 

particularly acute stroke care. Finally, the country’s 

stroke patient data needs to be documented in a 

comprehensive standardized format for inclusion 
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WSO-ANGELS 2019 Diamond Awards: Professor Brainin 

was delighted to present the highest 2019 WSO-ANGELS 

Diamond awards; he acknowledged the very substantial 

progress in acute stroke care achieved rapidly by the 

following hospital centres.

Those participants present at the WSO-ANGELS Regional 

Meeting in Manila, who were presented with WSO-ANGELS 

awards by Professor Brainin, are shown in the following 

photograph.

WSO-ANGELS 2019 Quarter 1 Gold awards: Professor 

Brainin congratulated the following hospital centres for their 

WSO-ANGELS gold award achievements. 

Country Hospital

Argentina ●  FLENI, Institute for Neurological 

Research

●  Sanatorio Anchorena

Brazil ●  Hospital Moinhos de Vento

●  Hospital de Clínicas de Ribeirão

●  Hospital de Clínicas de Porto Alegre

Chile ● Clinica Alemana

WSO-ANGELS 2019 Quarter 2 Gold awards: Professor 

Brainin congratulated the following hospital centres for their 

WSO-ANGELS gold award achievements. 

Country Hospital

Argentina ●  FLENI, Institute for Neurological 

Research

Brazil ●  Hospital Moinhos de Vento

Columbia ●  International Hospital of Colombia, FCV

Indonesia ●  National Brain Center Hospital

Philippines ●  Makati Medical Center

●  Baguio General Hospital and Medical 

Center

Qatar ●  Hamad General Hospital

Thailand ● Samut Prakan Hospital

Vietnam ● Dong Nai General Hospital

● People's Hospital 115

●  Ho Chi Minh City University Medical 

Centre

WSO-ANGELS 2019 Platinum Awards: Professor Brainin 

congratulated those hospitals that achieved WSO-ANGELS 

Platinum awards in 2019. The centres are illustrated in the 

following illustration. 
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Conclusion
The ANGELS Initiative was originally established in Europe 

with the aim of improving acute stroke care and expanding 

the number of stroke-ready hospitals. The ANGELS Initiative 

is now very well established in Europe and has surpassed 

its original objective of establishing 1,500 stroke-ready 

hospitals in Europe by 2018. Feedback presented at the 

WSO-ANGELS Initiative regional meeting, held at the 2019 

Asia Pacific Stroke Conference in Manila, confirms that the 

ANGELS Initiative, with some local and cultural adaptation, 

can be successfully transferred to South East Asian countries, 

where hospital stroke services may be limited, or even 

non-existent. The core ANGELS activities of preceptorship 

training and simulation exercises to instil best-practice stroke 

care and treatment skills in emerging stroke teams are being 

successfully introduced in South East Asia.  The introduction 

of standardized acute stroke protocols and checklists, quality 

monitoring and benchmarking; routine contribution of 

patient data and outcomes to stroke registries, and partici-

pation in the WSO-ANGELS award system are increasing 

in more hospitals in South East Asia. These activities have 

resulted in objectively measured significant improvements in 

acute stroke care, with improved emergency services dealing 

with stroke, reduced door-to-treatment times, increasing 

thrombolysis rates, and reduced mortality in acute stroke 

patients. These achievements will continue to be recognized 

by the WSO-ANGELS system of awards. 
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