
Abstract

Cardiovascular diseases (CVDs) are associated 
with considerable morbidity and mortality across the 
world. The global financial burden caused by CVD 
emphasizes the importance of preventive strategies and 
appropriate management. Chronic coronary syndrome 
(CCS) is a new term recently introduced for stable 
coronary artery disease (CAD), which is associated 
with the highest cause-specific mortality in the Indian 
population. CCS adversely affects the quality of life 
(QoL) due to anxiety, fatigue, and prolonged disease 
course. Risk factor modification, adaptation to lifestyle 
changes, and pharmacotherapy are the optimal treatment 
options for CCS. Despite the guidelines proposed by 
numerous groups and societies, such as the European 
Society of Cardiology (ESC), the American College of 
Cardiology/American Heart Association (ACC/AHA), 
and the Taiwan Society of Cardiology, managing CCS 
in resource-limited situations remains challenging. Lack 
of awareness about CCS among patients and healthcare 
professionals (HCPs), limited resources, accessibility 
and affordability of lifesaving therapies, poor transport 
facilities for patients, and asymmetrical distribution are 
among the challenges identified. In India, the scenario 
of CCS is no different in rural areas and among urban 

poor populations due to resource constraints. The current 
expert opinion review based on 48 experts in the field of 
cardiology from eastern, western, northern, southern, 
and pan-India regions highlights the management 
of CCS in resource-constrained settings with a focus 
on diagnostic modalities, risk stratification, referral 
pathways, and medical management. Based on expert 
opinions and a thorough literature search, an algorithm 
for the management of patients with CCS in resource-
constrained settings in India is also proposed.

Introduction

Cardiovascular diseases (CVDs) account for one-
third of the deaths occurring worldwide.1,2 Globally, 
India ranks second in CVD-related deaths.1 The fact 
that Indians experience CVDs a decade earlier than 
people in Western countries reiterates the severity of this 
condition.3,4 Among the CVDs, coronary artery disease 
(CAD) shares the major disease burden.2 A stable CAD, 
also known as stable ischemic heart disease (IHD), is 
a condition of repeated, transient episodes of angina 
pectoris representing an imbalance between demand and 
supply. As per the Global Burden of Diseases (GBD) 2019 
data, India has the highest cause-specific mortality rate 
(i.e., 110.95 deaths per 100,000 people), with a prevalence 
of IHD ranging from 2.49% to 3.09%.5,6 To improve 
the diagnosis and prevention of IHD, the term “stable 
coronary syndrome” was proposed, which encompasses 
abnormalities of microvessels and endothelium 
along with the heterogeneous pathophysiology of the 
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Central Illustration: Management of Chronic Coronary Syndromes in Resource-Constrained Settings in 
India: An Expert Opinion With a Proposed Algorithm 

Int J Cardiovasc Sci. 2024; 37:e20240103

Proposed algorithm for the diagnosis and management of CCS in resource-constrained settings.
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epicardium.7 The term “stable CAD” is now replaced 
with “chronic coronary syndrome (CCS)” to cover 
a wider scope of pathophysiological, clinical, and 
pharmacological aspects.8 

The condition is concerning, as managing CCS 
presents a significant challenge in areas with resource-
limited settings in India.9 CCS is characterized by 
atherosclerotic plaque development in the lumen 
of coronary blood vessels, thereby impeding the 
blood flow to the myocardium.10 The etiology of the 
condition can be modified based on changes in lifestyle, 
controlling psychological variables and comorbidities. 
However, age, genetics, gender, and ethnicity remain 
as nonmodifiable risk factors.10-12 Despite a significant 
decrease in the occurrence of the condition by controlling 
modifiable risk factors, only two-thirds of the patients 
receive medications for controlling these factors.12 A 
meta-analysis reported a moderate-to-poor quality of 
life (QoL), indicating a negative impact of CCS due to 
anxiety, fatigue, and prolonged disease course, leading to 
increased hospital visits and mortality rates and imposing 
an economic burden.13,14

The European Society of Cardiology (ESC) 
guidelines and the American College of Cardiology/
American Heart Association (ACC/AHA) have 
highlighted the importance of physical and laboratory 
testing, risk modification, guideline-directed medical 
therapy, and revascularization for managing CCS.15,16  
For CCS, beta-blockers and calcium channel blockers 
(CCBs) are the first-line treatments; statins and 
angiotensin-converting inhibitors are the secondary 
treatments. In high-risk patients, the updated 
guidelines stress the long-term use of antiplatelet 
medications with a modest dosage of rivaroxaban or 
a combination of aspirin and P2Y12 inhibitor.17

Managing CCS in settings with limited resources 
in India can be problematic due to several issues that 
affect patients, healthcare professionals (HCPs), and the 
healthcare system. Primary care is scarce in the healthcare 
system. In addition, there are insufficient resources 
available, and patients have limited access to facilities 
for transportation and life-saving therapies. Task sharing 
is not well understood at the HCP level, and physician 
inertia is a problem. Patient poverty, medication costs, 
and lack of knowledge about the condition's symptoms 
impact the standard care and management of CCS.9 
These challenges highlight the need to review the Indian 
healthcare system. Furthermore, there is an uneven 
distribution of healthcare resources between urban and 

rural areas in India. Although the majority of people live 
in peri-urban areas, and villages, urban residents have 
access to a wider variety of public and private healthcare 
facilities. In contrast, rural residents have fewer choices 
for health centers.18 Moreover, these health centers 
work with a shortage of nurses and specialist doctors, 
thereby increasing the gap in need and availability.19 
The disparity is also noted in terms of the availability 
of hospitals, hospital beds, regulation of spurious 
pharmaceutical sales, and availability of chronic and 
acute therapies with rural and semi-urban populations.20

 With a threefold increase in CVD from 1.2% to 4.1% 
due to an increase in risk factors, managing CCS in a 
rural population with inadequate healthcare resources 
is challenging and calls for an urgent national effort.21 
Nevertheless, the scenario is no different in the urban 
poor population, and access to affordable and high-
quality healthcare remains severely restricted despite the 
higher number of HCPs, institutes, and health indicators 
over the rural population.22 Currently, there is a lack of 
data regarding guidelines on managing CCS in areas 
with resource-constrained settings in India. Hence, 
this document aims to provide expert opinions on the 
management of CCS in resource-constrained settings in 
India with a proposal of an algorithm for the management 
of patients with CCS in such settings, based on expert 
opinion and a literature search.

Expert Panel

A comprehensive electronic database search was 
undertaken to explore available evidence on managing 
CCS in resource-constrained settings in India. The 
discussion agenda was finalized based on the identified 
literature gap. Forty-eight cardiology experts from eastern 
(n = 8), western (n = 10), northern (n = 11), southern (n 
= 9), and pan-Indian (n = 10) regions participated in the 
focused group discussions, each led by a moderator to 
represent the CCS scenario in their respective regions. The 
discussions centered around four main areas: resource-
constrained settings in India, managing CCS and CVDs 
in resource-constrained settings, and simplifying CCS 
management tools (Table S1).

Resource-Constrained Settings in India

Any setting that lacks basic critical care resources, 
such as hospital wards, emergency rooms, intensive 
care units, and trained personnel to treat patients with 
life-threatening illnesses, is considered a  resource-
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constrained setting. This is irrespective of the setting's 
location.23 The government's minimal expenditure on 
healthcare, lack of infrastructure in rural and peri-
urban areas, high out-of-pocket costs, low awareness 
of diseases, their diagnosis and treatment, subpar and 
inadequate living conditions, and poor hygiene practices 
are the main obstacles faced in these settings.20,23-26 
Despite the proposed universal healthcare coverage by 
the World Health Organization (WHO), an imbalance in 
the penetration of healthcare facilities in India has failed 
to close the gap in resource-constrained and adequate 
resource settings.20,27

Around 67% of the Indian population resides in 
villages, 13% in peri-urban areas and the  remaining 
(20%) population in towns and cities. However, 
resources are not allocated correspondingly, which 
significantly affects the healthcare system. The areas 
demanding higher resources compared to areas 
demanding less resources are confined to the limited 
number of hospitals (31% vs. 69%), hospital beds 
(20% vs. 80%), doctors (8% vs. 92%), recommended 
doctor/population ratio (5% vs. 50%), and spurious 
sale of pharmaceuticals (75%-80% vs. 20%-25%).20 
The lower importance given to resource allocation 
causes resource imbalance at the regional level, 
thereby causing disparities in the population’s health 
conditions. Furthermore, inadequate and unoptimized 
resource allocation to the growing population puts 
additional pressure on the healthcare system.28 A 
study highlighted the scenario of insufficient testing, 
leading to inaccurate disease burden assessment 
and, eventually, inaccurate resource allocation. Thus, 
the focus should be on simple yet plausible tailored 
measures in accordance with the diagnosis and 
management needs in a real-life scenario.29

A study highlighted the “5 A’s” responsible for 
the resource-constrained scenario in India (Figure 1). 
First, there is a lack of healthcare awareness among 
the Indian population.30 Disease awareness changes 
patients’ attitudes and practices, increases treatment 
adherence and reduces the prevalence and frequency of 
complications.31 Second, there is a dearth of healthcare 
access; in rural areas, just 37% of the population has 
access to inpatient facilities and 68% to outpatient 
facilities. Third, the absence or unequal distribution 
of HCPs in both urban and rural areas, where more 
than 25% of physician positions at primary health 
centers remain vacant, is a significant cause for worry. 
Fourth, not everyone has access to affordable healthcare 

facilities. With 75% of the expense coming from 
household budgets, the private sector's dominance in 
the healthcare industry has led to higher healthcare 
expenses. Finally, there is a lack of accountability 
among various healthcare stakeholders, including 
the state health ministry, district health department, 
advocates, legislators, HCPs, and beneficiaries.3,30,32 
Furthermore, a large “know-do gap,” representing the 
gap in the care provider’s knowledge (know) and the 
care provided (do) to the population, is reported in 
the literature, leading to poor quality of healthcare in 
resource-constrained settings.33

Expert opinions on resource-constrained settings and 
the challenges faced:

1.	 Resource-constrained settings comprise areas with 
limited diagnostic and management facilities due to 
access, financial scarcity, or political unwillingness, 
irrespective of the urban/rural setting.

2.	 Two types of resource constraints were put forward: 
resource constraints for HCPs (infrastructure, 
investigation tool, tests, echocardiogram [ECHO] 
machines, training, lack of storage facilities 
for special drugs) and resource constraints for 
patients (affordability, inaccessibility).

3.	 There is a noticeable disparity between the 
availability and use of infrastructure, which can 
be attributed to the general public's ignorance 
of diseases, which causes them to seek medical 
attention only after the illness has advanced 
significantly and reached a complex stage, making 
treatment more difficult.

4.	 Despite multiple health insurance schemes from 
government and private providers, its uptake in 
the population is low due to a lack of willingness 
and acceptability to pay the premiums and limited 
coverage of specific needs, particularly for elderly 
patients with disabilities and chronic diseases.

5.	 There is an urgent need to train more general 
practitioners in a rural settings, seeking support 
from the government to improve facilities offered 
in resource-constrained settings.

6.	 There is an increased trend of chronic diseases 
among the younger population and children due 
to changes in food habits, sedentary lifestyles, 
increased screen time, obesity, hypertension, 
chronic kidney disease, dyslipidemia, and 
metabolic syndrome.34 The disability-adjusted 
life years (DALYs) due to non-communicable 
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diseases (NCDs) increased from 30% in 1990 to 
55% in 2016.35

7.	 Experts have noted that the genetics of the 
population is one of the contributing risk factors 
for the increase in the incidence of developing 
CAD.

8.	 Southern state governments provide free or low-
cost common medication for chronic diseases. 
Despite this, patients often discontinue the regimen 
upon experiencing short-term improvements, 
risking harm, increased mortality, and higher 
treatment costs.

9.	 Low-cost and easily available spurious drugs are 
yet another challenge in the resource-constrained 
settings of India. The intake of these drugs leads to 
serious health issues due to their substandard quality.

Challenges in the Management of CCS in Resource-
Constrained Settings

CVDs account for one-fifth of the total deaths 
worldwide (CAD rate being the highest); there has been a 
surge in CVD deaths from 1.3 million in 1990 to 2.8 million 
in 2016 and an increased crude mortality rate (by 34.3%) 
from 1990 to 2016 in the Indian population. The concern 
lies in the early onset of CVDs, high mortality, and rapid 
progression among Indians.3,36 The early/premature 
onset of CAD (from 30 to 56 years) in Indians is likely 
due to environmental factors and genetic predisposition. 
Indians have a low level of antiatherogenic high-density 
lipoprotein cholesterol (HDL-C) and a high level of 
atherogenic lipoprotein (independent risk factor of 
CAD) in comparison with other ethnic groups, thereby 
prompting early screening initiation.37,38 Literature 
reports smoking, alcohol consumption, dyslipidemia 

Figure 1 – Diagram representing “5 A’s” responsible for the resource constrained scenario.
Source: Author.
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with a high apolipoprotein B/apolipoprotein A1 ratio, 
unhealthy diet, psychological stress, high waist/hip ratio, 
sedentary lifestyle, hypertension, and diabetes as the 
standard nine risk factors for heart diseases.39

Managing patients with CCS is associated with 
various challenges. The condition is associated with 
comorbidities like chronic kidney failure, peripheral 
arterial disease, type 2 diabetes, and obstructive lung 
disease with high prevalence among  Indians and 
presents additional challenges in managing CCS.40-42 
Hence, a thorough evaluation of these conditions is 
warranted, considering the deterioration of the patient’s 
health, increased impairment, and functional challenges 
arising from comorbidities.43 The atypical presentation 
of the condition is another challenge faced by clinicians. 
Although angina has the characteristic features of CAD, 
most patients also present with atypical angina (any two 
features of typical angina) or no angina, leading to missed 
diagnoses.15,44 In addition, patients tend to deny the 
existence of their symptoms, avoid visiting HCPs until 
after they become incapacitated and need emergency 
care, and prefer to use over-the-counter drugs.45,46

A gap exists in the evidence and the actual practice 
followed in resource-constrained settings for cardiac 
diseases. Regarding pharmacotherapy, only 81% of 
patients with IHD were prescribed aspirin, 30% with 
statins, 40% with angiotensin-converting enzyme 
inhibitors, around 48% with beta-blockers by the 
HCPs, while 75% of the patients were not taking any 
medications for secondary prevention.47 Furthermore, 
nonadherence to the  regimen impedes treatment 
success. A significant inverse relationship is reported 
between adherence and adverse outcomes. The main 
reasons for nonadherence assessed by Morisky’s 
instrument were forgetfulness (63%), carelessness 
(42%), discontinuation due to a short symptom-free 
period (43%), and discontinuation due to worsening of 
symptoms (58%).48 WHO emphasizes prioritizing drug 
adherence over treatment therapies. Thus, HCPs must 
develop strategies to enhance medication adherence 
as it is associated with fewer hospitalization days, 
fewer emergency clinic visits, and lower pharmacy 
expenditure.49 Despite improved accessibility to 
specialists through newer technology, there is a 
recognized gap in utilizing telehealth and mobile 
applications in resource-constrained settings.50,51

Expert opinion on the challenges faced with CVDs 
with emphasis on CCS:

1.	 Infrastructure-related:

	 The nonavailabi l i ty of  diagnostic  tests 
(electrocardiogram [ECG], treadmill test [TMT], 
two-dimensional echocardiogram [2D-ECHO]), 
medications, and increased dependence on the 
private sector are the major challenges faced in 
diagnosing CCS. However, few experts have 
noted that as per the ESC guidelines, ECHO is not 
essential for every patient and may increase stress 
on the already-stressed infrastructure.

2.	 HCP-related:

	 It was discovered that HCPs in the peripheral 
setup were unaware of the difference between 
CAD and CCS. Acute coronary syndrome (ACS) 
and CCS have unusual presentations; hence, 
it was determined that continuing medical 
education sessions and AI-based applications 
would be essential in educating HCPs, primary 
care physicians, and paramedical staff about CCS. 
The growing need for improved communication 
channels between the HCPs in the peripheries 
and specialists in urban areas was emphasized. 
This could be facilitated through standard 
risk questionnaires and detailed case record 
maintenance.

	 Experts have noted that ischemia and myocardial 
infarction with no obstructive CAD are commonly 
reported in patients with migraine or vascular 
diseases  and perimenopausal females, which 
leads to significant morbidity if left untreated and 
poses great challenges in diagnosis, even for the 
experienced clinician.

3.	 Patient-related:

	 Poverty in resource-constrained settings has 
promoted quackery and faith in quacks among 
patients. The loss of many patients with chronic 
disease to alternative therapies was reported to 
be disastrous in the long run. Furthermore, social 
media platforms were reported to spread false 
information about the disease.

	 Comorbidit ies  such as  anemia,  chronic 
obstructive pulmonary disease,  thyroid 
functions, and diabetes lead to adverse outcomes 
in patients with CCS and predispose them to 
the conversion of CCS to ACS, which requires 
intervention and higher treatment modality 
with additional cost (Table 1).
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Management of CCS in Resource-Constrained 
Settings

Various guidelines have been put forward for the 
diagnosis and management of patients with CCS.15,16,52 
The ECS guidelines recommend basic first-line tests, 
biomechanical testing, ambulatory monitoring, resting 
ECG, ECHO, and magnetic resonance imaging (MRI) at 
rest, as well as chest X-ray for suspected CAD patients. The 
emphasis is made on categorizing ACS and CCS patients 
and ruling in/out CAD based on risk factors.15 The ACC/
AHA discussed the importance of invasive techniques 
in suspected patients with stable IHD for diagnosing 
CAD.53 According to the Taiwan Society of Cardiology, 
the first-line diagnostic test comprises coronary computed 
tomography (CT) angiography for the  detection of 
both obstructive and nonobstructive plaques. Invasive 
procedures are reserved for patients with high-risk 
anatomies, refractory symptoms, hemodynamically 
significant lesions, and high ischemic burden.54

Management of CCS comprises lifestyle modification, 
pharmacotherapy, and surgical intervention. Lifestyle 
modification, the first step for preventing and reducing 
the subsequent mortality rate, focuses on smoking 

cessation, a balanced diet, moderate physical exercise 
(30 minutes/day), and maintaining a healthy weight 
(body mass index of < 25 kg/m2).15,54 The importance of 
lifestyle modification with significant improvement in 
cardiovascular risk factors was also supported by the 
PREvencion con DIeta MEDiterránea (PREDIMED)-Plus 
trial.55 

Pharmacotherapy emphasizes the use of short-acting 
nitrates for immediate relief from angina symptoms. 
The first-line treatment remains the CCBs/beta-blockers 
that are replaced by beta-blockers+dihydropyridine 
CCBs in case of uncontrolled symptoms. The second-
line treatment comprises nitroglycerine/isosorbide 
mononitrates/dinitrates with replacement by nicorandil/
ranolazine/trimetazidine in cases with contraindication 
to the previous drugs, poorly tolerated drugs, or 
uncontrolled symptoms. Dual antiplatelet therapy 
(DAPT) with the combination of aspirin and oral P2Y12 
inhibitor is prescribed post-percutaneous coronary 
intervention (PCI) to reduce the risk of ischemic events.15 
A modeling study on the cost-effectiveness of treating 
CVDs in India reported that covering primary prevention 
through pharmacotherapy alone in universal healthcare 

Table 1 – Expert opinions on overcoming the challenges of CCS management in resource-constrained settings

Challenges Solutions

Lack of awareness 

•	 Obtaining endorsements from well-known personalities, propagating awareness via mass media, 
distributing booklets and pamphlets with awareness material in regional languages, and projecting 
awareness messages on television in the OPD

•	 Initiating a “know your number” (blood pressure, blood glucose, and cholesterol — strong indicators 
of CVDs) campaign across the settings to make people aware of their health status and take charge, 
recognize undiagnosed and uncontrolled patients, and take necessary management action

•	 Organizing patient and HCP education programs

Lifestyle
•	 Lifestyle modifications right from childhood by updating the curriculum along with the involvement/

guidance of pediatricians

Advanced/ alternative avenues
•	 Telemedicine applications through tie-ups with the nearest medical college
•	 Creating an algorithm for the diagnosis and management of CCS in  resource-constrained settings 

(Figure 2)

Public-private partnership

•	 Early prevention policy by public-private partnerships (government, pharmaceutical companies) 
specifically charted for a resource-constrained setting

•	 Proposing a norm for HCPs to render services in resource-constrained settings by providing them 
with incentives

•	 Providing incentives to patients to ensure adequate follow-up
•	 Conducting mass screening camps by HCPs with public-private partnerships and village panchayats 

to provide minimum investigation tools and cost-effective medications in resource-constrained 
settings

CCS: Chronic coronary syndrome; CVD: Cardiovascular disease; HCP: Health care professional; OPD: Outpatient department. Source: Author
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coverage would prove to be cost-effective and save 
around 3.6 million DALYs per year, even in the case of 
50% adherence. Although this benefit was significantly 
lower than encompassing all treatment levels (primary, 
secondary, and tertiary), it would still be sensible to 
incorporate it in areas with resource-constrained settings 
where coverage of all treatments is unaffordable.56

Combining pharmacotherapy with surgical 
intervention (coronary artery bypass graft or PCI) 
significantly reduces rehospitalization and mortality 
rates, improves angina symptom relief, eliminates 
myocardial ischemia, limits antianginal drug use, lowers 
cardiovascular death rate, and improves overall QoL of 
patients with CCS.57-59

However, managing CCS in resource-constrained 
settings in developing nations like India poses challenges 
due to limited paramedical staff, scarcity of advanced life 
support systems, and inaccessibility of hospitals capable 
of performing revascularization treatments.60,61 In such 
a situation, alternative approaches include  utilizing 
mobile applications via accredited social health activist 

(ASHA) workers and linking tele-ECG with teaching 
hospitals to record ECGs and transferring them to nearby 
cardiologists for interpretation.60,62,63

Expert opinion on the management of CCS in resource-
constrained settings:

1.	 The experts noted that thorough history taking 
followed by simple diagnostic tests are necessary first 
steps in the diagnosis of CCS. The ECG and ECHO 
were minimum requirements in the health centers.

2.	 Male patients and those with comorbidities 
were advised to undergo TMT for a regular 
assessment; patients with a moderate or high 
likelihood of disease should be considered for 
invasive angiography, while those with a low or 
intermediate probability should be considered for 
CT angiography.

3.	 Lifestyle modification and pharmacotherapy 
(DAPT) were emphasized for preventing 
complications and further cardiac events. The 
expert opinions are summarized further in Table 2.

Table 2 – Expert opinions on the management of CCS in resource-constrained settings

Challenges Solutions

Screening/diagnosis

Clinical history/examination
•	 A thorough clinical history should be taken
•	 Simple tests such as physical BP monitoring, finger prick for glucose monitoring, biomarker testing, 

and perfusion scans should be performed to increase the likelihood of a definite diagnosis
Noninvasive test
•	 ECG and ECHO should be considered as the bare minimum requirement, and calcium scoring should 

be considered for identifying patients with obstructive CAD with a high likelihood
•	 TMTs for male patients and patients with diabetes should be routinely considered in fitness programs 

to provide functional capacity
•	 CT angiography should be considered only in the low and intermediate probability of disease

Invasive tests
•	 Invasive angiography should be considered in those with moderate or high likelihood of disease

Management

Lifestyle modification
•	 A healthy diet, physical exercise, and good hygiene practices remain the first steps to be taken against CCS

Pharmacotherapy
•	 Use of nitrates for symptomatic relief and delay the onset of complications
•	 Dual pathway inhibitors and dual platelets were reported to be less effective, and the use of a 

combination of antiplatelets and anticoagulants was emphasized. A fixed-dose combination of 
atorvastatin and ezetimibe was also noted to be beneficial among Indian patients

Others
•	 Creating a checklist with rigid preset criteria comprising one hemodynamic agent, one metabolic 

agent, and symptomatic treatment
•	 Allocating separate resources for ACS and CCS

ACS: Acute coronary syndrome; BP: Blood pressure; CAD: Coronary artery disease; CCS: Chronic coronary system; CT: computed tomography; ECHO: 
Echocardiogram; ECG: Electrocardiogram; TMT: treadmill test. Source: Author
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Simplifying Management Tools for CCS

Considering the lack of resources, cost and availability 
of healthcare, and logistic challenges, the treatment for 
patients in resource-constrained settings may not necessarily 
follow the standard guidelines.44 Various methods can be 
opted for diagnosis in resource-constrained settings. The 
recently developed optimal treatment for chronic angina 
(OPTA) tool, a clinical checklist tailored for the Indian setting 
considering the areas with resource constraints, assists HCPs 
in accurate diagnosis and prognosis of suspected patients by 
categorizing them into having stable and unstable angina, 
providing a combination of antianginal drugs, and giving 
due consideration to the comorbidities considering its 
prevalence in the Indian population.44,64 The Indian consensus 
on OPTA discussed patients with chronic stable angina, 
microvascular angina, angina in women, and chronic stable 
angina in a diabetic patient with failed graft encountered in 
the Indian settings. It emphasized a shift in paradigm from 
the traditional strategy of first- and second-line agents to a 
strategy that considers the use of various antianginal drugs 
and their combinations depending on each case and associated 
comorbidities.64

The involvement of ASHA workers has been advantageous 
in these situations, as specialists are not easily accessible. 
An improvement in blood pressure control and a greater 
decline in both systolic and diastolic blood pressure were 
observed in study participants who received multiple health 
education sessions from ASHA workers. The sessions 
focused on medication adherence, physical activity, lifestyle 
changes, and choosing a healthy diet. The research was 
conducted in resource-constrained areas of India.65 Medical 
artificial intelligence (AI) can alleviate urban-rural healthcare 
inequalities by increasing HCP efficiency, improving healthcare 
quality, lowering medical expenses, and also educating 
paramedical professionals and nurses to compensate for the 
shortage of HCPs.66 A study demonstrated improved accuracy 
in the interpretation of stress ECHOs by automated analysis 
using AI.67 Furthermore, community health workers (CHWs) 
in resource-constrained settings anticipate a positive outlook 
from AI, expecting improved work efficiency, time-saving 
for themselves and patients, and assistance in training and 
reinforcing their skills.68

Telehealth is another domain that has proved to be effective 
in remote monitoring of patients wherein the ECG images were 
transferred to a cardiologist for diagnosis and further referral 
via the use of portable ECG and Android tablet connection.62 
Similar results were reported in a study by Dwivedi et al.,69 
with the use of a telemedicine model in transmitting ECG and 

ultrasound images to telemedicine centers for the diagnosis 
of CVDs.69 A telehealth-based model for cardiac patients in 
the resource-constrained settings of Australia comprising 
face-to-face, web-based, telephone-based, or a combination 
of these involving all the stakeholders was proposed and 
can be studied further for its usage in the Indian resource-
constrained settings.70  A smartphone application additionally 
demonstrated promise in monitoring behavioral changes and 
medication adherence, lowering the risk of hospitalization 
and the relative risk of mortality for patients with cardiac 
diseases.71-75

Expert opinion on the use of simplified management tools 
for CCS in resource-constrained settings:

1.	 The experts proposed an algorithm that would aid in 
the diagnosis and management of CCS in resource-
constrained settings (Figure 2).

2.	 The OPTA approach was approved for use in 
such settings. The use of the OPTA checklist and 
combination drug therapy in patients with CCS was 
stressed. 

3.	 The development of a native language OPTA 
questionnaire for outpatient use was suggested to 
ensure optimal treatment for chronic stable angina.

4.	 Digital technology, including sharing ECG readings 
via cloud/instant messaging, electronic intensive care 
units for remote monitoring, and AI for diagnosis of 
CCS, can significantly impact patient diagnosis and 
management.

5.	 Considering the expert opinions and extensive 
literature search, an algorithm has been proposed for 
CCS management. It involves detailed history, clinical 
examination, noninvasive/invasive tests, telehealth 
confirmation from a cardiologist, lifestyle modification 
aided by ASHA workers,  pharmacotherapy tailored to 
comorbidities, and timely revascularization referrals. 
Furthermore, patient management is categorized based 
on risk severity: the low-risk emphasizing lifestyle 
modification, intermediate-risk combining lifestyle 
management and pharmacotherapy, and high-risk 
situations prioritizing revascularization (Central 
Illustration).

Conclusion

This article highlights the opinions of experts on 
challenges in resource-constrained settings in India, 
including infrastructure issues, HCPs' understanding 
and patient awareness, comorbidities among the 
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Figure 2 – Flow diagram representing the key points in the management of patients with CCS in resource constrained settings.
CABG: Coronary artery bypass graft; OPTA: Optimal treatment of angina; PCI: Percutaneous coronary intervention. Source: Author.

Indian population aggravating the CCS risk, and 
limited adherence toward lifestyle modification and 
pharmacotherapy. Spreading awareness via mass 
media, adoption of healthy lifestyles, telemedicine 
use, and encouraging public-private partnership 
programs on mass screening and CCS awareness 
were recognized as the ways to overcome challenges. 
The proposed algorithm involves ASHA workers in 
spreading awareness, employing an OPTA checklist for 
patient screening, timely referral for ECG/ECHO tests, 
adopting a telehealth model for diagnosis confirmation, 
and managing the condition according to risk levels. 
Although the algorithm shows promise for accurate 
diagnosis and optimal treatment, future studies are 
recommended to evaluate its utility among patients with 
CCS in resource-constrained settings.
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