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At the turn of the century, cardiovascular diseases (CVDs) became the lead-
ing cause of mortality in India. This epidemiological transition is largely 
because of the increase in the prevalence of CVDs and CVD risk factors in 

India. In 2016, the estimated prevalence of CVDs in India was estimated to be 54.5 
million.1 One in 4 deaths in India are now because of CVDs with ischemic heart 
disease and stroke responsible for >80% of this burden.1 These diseases tend to 
affect patients in the most productive years of their lives and result in catastrophic 
social and economic consequences. One successful initiative to improve healthcare 
delivery in low- and middle-income countries is the World Health Organization 
(WHO) Essential Medicines List (EML). The Essential Medicines List was first pub-
lished in 1977, and the list has grown to include >400 medications and has been 
adopted by over 100 countries.2 According to WHO, this list includes “drugs that 
satisfy the health care needs of the population [and]… are intended to be available 
at all times… at a price the individual and community can afford.”3 India adopted 
its own National List of Essential Medicines (NLEM) in 1996. Since its implementa-
tion, India’s NLEM has been expanded to include medical devices and procedures. 
One example is the unprecedented decision to add stents to an NLEM in 2016, 
thus enabling price capping. Historically, stents were subject to substantial price 
markups by intermediate distributors and were in some cases 4 times greater than 
their original value. The decision to add stents to their NLEM resulted in price re-
ductions of up to 85%.4 More recently, joint replacements have also been included 
on India’s NLEM. This has led to reported price reductions in knee replacement 
systems of up to 69%.5

Like medications, diagnostic tests are crucial to improving healthcare delivery. 
As patient access to medicines has benefitted from the Essential Medicines List, 
patient access to high-quality diagnostic services would likely benefit from an 
Essential Diagnostics List (EDL).6 Recognizing this, on May 15, 2018, WHO released 
the first edition of the Model List of Essential In Vitro Diagnostics.7 It comprises 113 
in vitro diagnostic tests that focus on both communicable and noncommunicable 
diseases. The WHO EDL is intended to set a reference for the development and 
update of national EDLs adopted at the country level.

India is well-suited to adopt a National List of Essential Diagnostics (NLED).8 In 
2015, India’s Ministry of Health announced the National Free Diagnostic Service 
Initiative. This project aims to provide free diagnostic testing to those visiting public 
health facilities, and similar to an EDL, included a set of tests at different tiers in 
the health system. On December 11, 2018, India published the first draft of their 
NLED, a very important step towards official adoption and implementation.9

Currently, tests proposed in the WHO EDL are limited to in vitro diagnostics 
and do not include other modalities such as coronary angiography or noninvasive 
imaging. Furthermore, there are additional in vitro diagnostics that will be add-

Circulation: Cardiovascular Quality and Outcomes

https://www.ahajournals.org/journal/
circoutcomes

The opinions expressed in this article are 
not necessarily those of the editors or 
the American Heart Association.

Key Words: cardiovascular diseases  
◼ risk factors ◼ stents ◼ stroke ◼ World 
Health Organization

CARDIOVASCULAR PERSPECTIVE

Tackling the Burden of Cardiovascular 
Diseases in India
The Essential Diagnostics List

Ahmad A. Abdul-Aziz, 
MD

Prabha Desikan, MD
Dorairaj Prabhakaran, 

MD, DM
Lee F. Schroeder, MD, PhD

D
ow

nloaded from
 http://ahajournals.org by on June 23, 2019



Abdul-Aziz et al; Tackling CVD in India: The EDL

Circ Cardiovasc Qual Outcomes. 2019;4:e005195. DOI: 10.1161/CIRCOUTCOMES.118.005195 April 2019 2

ed to the WHO EDL in subsequent editions. However, 
countries are not restricted to considering only diagnos-
tics on the WHO EDL. Accordingly, India has chosen to 
include some laboratory diagnostics that are not cur-
rently on the WHO EDL and has also included nonlabo-
ratory diagnostics. Given the growing burden of CVDs 
in India, we have listed CVD-related diagnostics on the 
draft Indian NLED as well as highlighted additional diag-
nostic tests that should be considered in the diagnosis 
and management of CVDs (Table). To identify which 
tests should be priorities for CVDs, we selected the 
top conditions in India ranked by disability-adjusted life 

years: ischemic heart disease, cerebrovascular disease, 
rheumatic heart disease, cardiomyopathy and myo-
carditis, atrial fibrillation and flutter, aortic aneurysms, 
peripheral vascular disease, and endocarditis. Two addi-
tional conditions that are targeted by the Indian NLEM 
are cyanotic disease of the newborn and patent ductus 
arteriosus and, therefore, they were added to our list of 
CVD conditions. In addition to including tests with clini-
cal indications for these conditions (eg, diagnosis), it is 
suggested that an NLED for India with respect to CVDs 
should also include tests that are indicated for the safe 
use of CVD medicines (eg, dosing and avoiding toxic-

Table. Essential Diagnostics for Cardiovascular Diseases in India

India Draft EDL
Present on WHO 
EDL First Edition Comments

Subhealth centers

 Hemoglobin Yes Additional tests that are relevant to CVD and CVD risk factors should also be available at 
facilities without formal laboratories (eg, glucose and urinary albumin)

Primary health centers

    Creatinine Yes With the exception of CXR and ECG, most of these studies are recommended on India’s 
draft EDL and the WHO EDL. However, TSH is not currently recommended on the WHO 
EDL. These are laboratory tests that can be performed on semiautomated analyzers and 
are amenable to facilities with limited infrastructure and expected low volumes of testing.

    Electrolytes Yes

    Liver function tests Yes

    Lipid panel Yes

    Thyroid stimulating hormone (by 
specimen transport to District level)

No

    CXR NA

    Electrocardiograms NA

Community health centers

    Blood culture (by specimen transport to 
District level)

Yes Blood cultures are useful in diagnosing endocarditis.

District health centers

    PT Yes While all of these studies are listed on India’s EDL, they are only recommended at 
the District level. We think that these tests should be made available at the lower 
tiers of India’s healthcare system. The cost of offering automated or semiautomated 
immunoassay testing may be limiting.

    PTT Yes

    INR Yes

    Troponin I/T Yes

    CK-MB No

    Arterial blood gas with lactic acid Yes Blood gas testing would likely be needed also at Community Health Centres with 
capacity for surgical procedures.

    Echocardiography NA Not all district health centers are tertiary care centers. Certain tests like MRI may only be 
available at tertiary hospitals.

    MRI NA

    Coronary and peripheral angiography NA

Additional Diagnostics Not Listed on India’s EDL

    B-natriuretic peptide  A potential barrier is cost.

      Thiocyanate level  These tests would be reserved at district health centers with subspecialty care.

 Ankle-brachial pressure index

    Holter and event monitors  These tests will help expedite the timely diagnosis and management of arrhythmias.

    Noninvasive stress testing  These tests should be considered essential as they are useful in excluding CAD in low to 
intermediate risk populations.

    CT  CT should be made available to help diagnose CAD, PAD, and acute aortic syndromes.

CAD indicates coronary artery disease; CK-MB, creatinine-kinase MB; CT, computed tomography; CVD, cardiovascular diseases; CXR, chest x-ray; EDL, Essential 
Diagnostics List; INR, international normalized ratio; MRI, magnetic resonance imaging; PT, prothrombin time; PTT, partial thromboplastin time; and WHO, World 
Health Organization.
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ity). For example, warfarin is medication important for 
atrial fibrillation and is also listed on the Indian NLEM. 
Therefore, we think that the Indian NLED should include 
prothrombin time and international normalized ratios.

As described in the WHO EDL, diagnostic services 
should be delivered as part of a tiered laboratory sys-
tem, where fewer and less complicated tests are per-
formed at the community level, while a wider menu 
of more sophisticated tests is performed at higher tier 
facilities. Therefore, an Indian NLED ought to distinguish 
tests at different tiers of India’s public healthcare sys-
tem and indeed this has been done in the draft Indian 
NLED. Four tiers in India’s public health system include 
subhealth centers, primary health centers, community 
health centers, and district hospitals.10 Subhealth cen-
ters are primarily located in rural locations. They serve 
≈5000 people and are staffed by 2 healthcare work-
ers—generally a nurse midwife and one male health 
worker. These centers are primarily focused on mater-
nal and child health, family welfare, immunization, and 
control of communicable diseases. Primary health cen-
ters are staffed by physicians and paramedics, serving 
populations of 30 000 or more. They act as a referral 
unit for 5 to 6 subhealth centers and have 4 to 6 beds 
for inpatient services. Community health centers serve 
populations of 80 000–120 000 people. A community 
health center is required to be staffed by 4 medical spe-
cialists—a surgeon, physician, gynecologist, and pedia-
trician. They have 30 beds with an operating theater, 
X-ray, labor room, and basic laboratory facilities. District 
hospitals are the final referral centers for India’s health-
care system. They are considered fully operational if 
they are able to provide round-the-clock emergency ser-
vices for obstetrics and newborn care in addition to all 
emergencies that any hospital is required to provide. It 
should be noted that not all district hospitals in India are 
tertiary care centers. Therefore, some districts hospitals 
may have more resources available to them than others.

The most prevalent conditions in India include isch-
emic heart disease, hypertensive heart disease, and 
cerebrovascular disease. Given their prevalence, we 
think it is important to provide diagnostics for these 
conditions at the Primary Health Center level, including 
lipid panels, creatinine and electrolytes, and liver func-
tion testing. Furthermore, both troponin and CK-MB 
are critical in the diagnosis of acute coronary syndrome. 
While the use of CK-MB has fallen out of favor in high-
income countries, serum troponin is an expensive test 
and may not be widely available throughout all parts 
of India. And again, diagnostics that require greater 
resources or expertise are typically reserved for higher 
tier facilities (eg, Community and District Health level).

The existence of an Indian NLED for CVDs has the 
potential to increase availability of high-quality, afford-
able, essential diagnostics at each level of India’s public 
healthcare system. Crucially, it must be recognized that 

the delivery of diagnostic services faces numerous logis-
tical barriers that have historically prevented reliable 
and high-quality diagnostic testing in low- and middle-
income countries.11 Indeed, this is why an NLED is so 
important, as it will help align stakeholder priorities in 
developing solutions to these barriers. One such bar-
rier is cost. The introduction of an NLED could improve 
the affordability of diagnostic testing. Mechanisms by 
which this would be possible include advanced pur-
chasing and pooled procurement.2 With larger and 
more predictable volumes, manufacturers can safely 
lower the prices of diagnostic testing. And similar to 
the example of stents in the Essential Medicines List, an 
NLED could offer a way to exercise price controls as well 
as to waive import tariffs.

Another barrier is quality. It is a challenge to ensure 
the quality of diagnostic services in many low- and mid-
dle-income countries. And while ensuring that diagnos-
tic tests themselves are of high quality, it is also impor-
tant to regulate the performance of the tests by health 
workers. In India, the government does not require clini-
cal laboratories to be accredited. However, some labora-
tories choose voluntary accreditation, which is conduct-
ed by the National Accreditation Board for Testing and 
Calibration Laboratories to the international standard, 
ISO 15189. While there are many National Accreditation 
Board for Testing and Calibration Laboratories-accredit-
ed laboratories, a fair number are not. However, there is 
a rapidly growing interest in accreditation, and accord-
ing to the National Accreditation Board for Testing and 
Calibration Laboratories searchable database, there are 
≈1000 clinical laboratories with accreditation (https://
www.nabl-india.org). While the total number of oper-
ating clinical laboratories in India has not been docu-
mented, accredited laboratories may represent only a 
fraction of operating laboratories in India as in 2012 it 
was estimated that 5000 laboratories were in the pipe-
line for accreditation.12 The existence of an Indian NLED 
could help simplify the job of accrediting agencies by 
focusing attention on a limited set of priority diagnostics 
and possibly lead to mandatory accreditation of labora-
tories performing NLED testing. Another aspect to qual-
ity regards supply chains. If supply chains for reagents 
are weak, there will be stock-outs that will all-too-often 
prevent reliable diagnostic services. Health systems must 
establish secure supply chains so that evidence-based 
guidelines that include diagnostic testing can be rou-
tinely followed by providers.

While laboratory services are best provided in a tiered 
system, that tiered system is only as effective as the spec-
imen transport between tiers. But more often than not, 
in low- and middle-income countries, a robust specimen 
delivery system does not exist and patients are expected 
to travel to higher tiers themselves or to seek testing in 
the private sector. Therefore, a robust specimen trans-
port system must be established where testing capacity 
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for lower tiers rely on higher tiered facilities. In the case 
of radiological services, patients must travel to higher 
tiers, and the logistics for this must be solved. Finally, 
not all districts in India have the infrastructure to imme-
diately support the capacity detailed in the Table. For 
example, nuclear stress testing, computed tomography, 
and magnetic resonance imaging are far more feasible 
at some district level hospitals than others. While the 
appropriate infrastructure is developed, referral systems 
will need to be relied on for districts that cannot pres-
ently support these services.

While an Indian NLED has the potential to usher in 
many important public health benefits, it is important to 
be wary of unintended consequences. The widespread 
availability of testing may lead to their inappropriate 
utilization. This could result in excess costs and more 
importantly, unnecessary patient treatment and harm. 
The problem of overutilization may be addressed by the 
adoption of a program similar to the Choosing Wisely 
campaign (http://www.choosingwisely.org) which has 
advanced an international dialogue of reducing unnec-
essary tests, treatments, and procedures. National poli-
cies would have to be put into place to facilitate evi-
dence-based use of resources. These policies would be 
similar to the essential medicines policies, which have 
shifted the focus from merely providing a list of essen-
tial medicines, to providing a framework for their reli-
able delivery and rational use.2

CVD is now a leading cause of mortality in India.1 In 
the coming years, CVDs will continue to pose a signifi-
cant economic and social burden in India. We laud India 
in its drafting of an NLED and for including many CVD-
related diagnostics, thus enabling early recognition and 
effective management of these critical conditions.
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