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Applying deep learning to cardiac imaging to understand the pathology 
of premature heart disease in South Asian populations 
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Email: Poppy.Mallinson1@lshtm.ac.uk  
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Co-Supervisor Dr Alex Lewin 
Email: Alex.Lewin@lshtm.ac.uk  

LSHTM 

PROJECT SUMMARY 

Project summary There is no clear explanation for the high burden of 
premature heart disease among people of South Asian origin. 
This PhD will seek to apply data-driven methods to a uniquely 
large dataset of cardiac ultrasound images from a rural 
population in India to improve understanding of the pathology 
of heart disease in this setting. The successful candidate will 
work as part of an international team of experts in this field, 
with opportunities for travel, collaboration and training as per 
to the candidate’s interests. They will generate novel and 
translatable insights into basic disease processes in this 
under-represented population group, as well as developing 
skills/methods in latest artificial intelligence and statistical 
methodology. 

 

Project key words Cardiac pathology 
Echocardiography 
Imaging 
Deep learning 
Statistics 
Disease mechanisms 
India 
 

MRC LID themes Health Data Science 
Global Health 
 

MRC Core Skills developed 
through this project 

Quantitative skills 
Interdisciplinary skills 
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mailto:Anoop.Shah@lshtm.ac.uk
https://www.lshtm.ac.uk/aboutus/people/mallinson.poppy
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mailto:Alex.Lewin@lshtm.ac.uk
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Skills we expect a student 
to develop/acquire whilst 
pursuing this project 

Use and evaluation of AI-enabled algorithms to medical 
imaging; skills in AI-based statistical methods, some 
understanding of cardiometabolic disease pathology. 

 

Is this project available for 
students applying for the 
1+4 route? 
And possible Master’s 
options identified by 
supervisory team 

Route 1+4 = Yes       
+4 = Yes 

Suitable 
Master’s 
programmes 
 

LSHTM – MSc Health Data Science 
LSHTM – MSc Epidemiology 
LSHTM – MSc Medical Statistics 

Particular prior educational 
requirements for a student 
undertaking this project 

Essential: Strong quantitative skillset, demonstrated by 
Masters’ level training (e.g. epidemiology, biostatistics, data 
science) or equivalent. 
OR a willingness to acquire these skills through the 1+4 
(masters + PhD) route. 
Desirable: Background or interest in disease 
mechanisms/aetiology (in particular cardiometabolic/ 
cardiovascular diseases). 
 

PROJECT IN MORE DETAIL 

Scientific description of this 
research project 

There is no clear explanation for the high burden of 
premature heart disease among people of South Asian origin. 
This PhD will seek to apply data-driven methods to a uniquely 
large dataset of cardiac ultrasound images from a rural 
population in India to improve understanding of the pathology 
of heart disease in this setting. 

 

Specific objectives of the PhD are to: 

1. Establish suitability of existing algorithms for 
extracting features from cardiac ultrasound images in 
this Indian population (by applying and comparing 
their performance against clinicians’ ratings). 

2. Refine/re-train open-source DL-based algorithms to 
improve their performance for this under-represented 
population. 

3. Examine associations between markers of cardiac 
structure and function (from ultrasound) and 
cardiometabolic pathologies (hypertension, diabetes, 
macro- and micro-vascular damage) to generate 
hypotheses about pathways in progression of heart 
disease in this population (and comparisons of the 
above with other populations (European, African) for 
whom we have access to similar data). 

4. Apply unsupervised machine learning techniques to 
high-dimension cardiac ultrasound features to 
generate latent subtypes of cardiac structure/function 
in this population, and examine their association with 
cardiometabolic pathologies. 

 

Techniques to be used will include traditional and AI (deep 
leaning, machine learning) based statistical analyses of 
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quantitative data, and application and evaluation of AI-
enabled image-processing algorithms for cardiac ultrasounds. 

 

Data for this PhD will make use of unique data from the 
Andhra Pradesh Children and Parents Study (APCAPS), a 
prospective inter-generational cohort set in rural and peri-
urban Telangana, South India (for which supervisors Anoop 
Shah and Poppy Mallinson are investigators). In previous 
surveys conducted over 2003-12, detailed chronic disease 
and risk factor information were collected on adolescent and 
adult members of participating families (N~5,000) (including 
DXA scans, bioimpedance, anthropometrics, vascular 
stiffness and thickness, fasting insulin/glucose, etc). In 2021-
2022, we conducted a repeat follow-up of the same 
individuals including incident chronic disease data and 
repeated detailed risk factor measurements (following the 
same rigorous protocols). We also collected additional 
phenotypic data, including 2D echocardiography coupled with 
ECG, liver and vascular ultrasounds and microvascular 
complications. Data collection is over 80% complete and due 
to finish by end of 2022.  

 

Potential risks and mitigation plans 

We foresee minimal risk to the completion of this project. 
Data collection in APCAPS is almost completed and due for 
full completion including database validation and lockdown 
well before the PhD begins. 

 

Further reading 
(Relevant preprints and/or 
open access articles) 

https://doi.org/10.1016/j.ebiom.2021.103613  
 

https://doi.org/10.1371/journal.pone.0178945  
 

Additional information from 
the supervisory team 

The supervisory team has provided a recording for 
prospective applicants who are interested in their project. 
This recording should be watched before any discussions 
begin with the supervisory team. To access the recording 
please see MRC LID Project – Shah & Mallinson & Lewin. 
 

 
 

https://doi.org/10.1016/j.ebiom.2021.103613
https://doi.org/10.1371/journal.pone.0178945
https://lshtm-my.sharepoint.com/:v:/g/personal/lshas24_lshtm_ac_uk/EaOcgCdVHvpHh483JgySn9kB56j2mGfIh_Jjv5uWPKZ9DQ

