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Objectives

1. To develop natural language processing (NLP) algorithms and leverage open source large language models (osLLMs)

tailored to the Indian context to extract and transform clinical features from unstructured clinical notes into the

Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM).

2. To determine the prevalence and choice of antibiotic prescription among outpatients with febrile respiratory illness in

India and the US.

3. To assess the impact of antibiotic choice on treatment outcomes for inpatients with carbapenem-resistant organism

pneumonia in India and the US.

Methods

1. Bridging medication data of OMOP-CDM with the Common Drug Codes for India (CDCI), NRCeS with NLP and open
source LLMs.

Design and development of schema to connect CDCI-NRCeS with OMOP-CDM.

Creation of high-quality annotation data (medication) to benchmark open-source LLMs with zero-shot and parameter-efficient fine-tuning.

Validation of the extracted medication-related information with rule-based clinical NLP.

2. Mapping medications related to the use of antibiotics with WHO AWaRe (Access, Watch, Reserve) classification.

Results

Future Direction

Mapping medications related to antibiotics with symptoms and disease conditions to determine the prevalence and use of

antibiotics.

Acknowledgments

RK would like to thank the GKII-Ashoka Breakthrough grant and Koita Centre for Digital Health-Ashoka (KCDH-A) for the

funding. Also, RK acknowledges the compute infrastructure support from the Mphasis F1 Foundation.

Machine Learning Methods for Enhanced Forecasting of Antiretroviral Therapy
Demand in India

Bhavesh Neekhra1, Swapnanil Mukherjee1, Kshitij Kapoor1, Debayan Gupta1, Manish Bamrotiya2, Sunil S. Solomon2, Steven J. Clipman2

1Ashoka University, Sonipat, Haryana, India
2Johns Hopkins University School of Medicine, Baltimore, MD, USA

Problem Statement

The primary objective is to develop and implement a machine learning-based model to enhance ART demand prediction in

India. The specific aims are:

Aim 1: Develop a machine learning model to predict the demand for each ART drug in India for the coming year.

Aim 2: Validate the machine learning predictive model using historical data and compare its performance with current

prediction methods.

Aim 3: Develop a user-friendly interface for healthcare administrators to use the predictive model.

Methods and Exploratory Data Analysis

Exploratory data analysis (EDA) to understand the data patterns, identify missing values, outliers, relationship between

features etc. to select the most suitable model.

Experimented with various models including Support Vector Machine (SVM), Long Short Term Memory (LSTM), Simple

Moving Average (SMA), AutoRegressive Integrated Moving Average (ARIMA), and Timesfm.

We also performed model validation by comparing our model’s prediction with actual demand values for a period of 15

months.

Figure 1. ABC/3TC Pediatric Stock, January

2017

Figure 2. ABC/3TC Pediatric Stock,

February 2017
Figure 3. ABC/3TC Pediatric Stock, March

2017

Figure 4. ABC/3TC Pediatric Consumption,

January 2015

Figure 5. ABC/3TC Pediatric Consumption,

January 2016

Figure 6. ABC/3TC Pediatric Consumption,

January 2017

Initial Results

Figure 7. For ABC/3TC Pediatric: Comparison of actual demand, our

model’s prediction and current model at NACO

Figure 8. For ABC/3TC Adult: Comparison of actual demand, our

model’s prediction and current model at NACO

Drug Name Actual Our Model NACO
MAPE

(Actual, NACO)

MAPE

(Actual, Our model)

% Change

(Actual, NACO)

% Change

(Actual, Our model)

ABC/3TC

Adult
8717970 8670610 8451718 4.15% 4.28% 3.05% 0.54%

ABC/3TC

Pediatric
39109899 39140357 60255456 55.12% 5.90% -54.07% -0.08%

Table 1. Model prediction error comparison: MAPE is calculated for 15 months period starting from January 2020 till March 2021

Conclusion and Future Directions

Our results for ABC/3TC (both adult and pediatric) show better predictions than the current model at NACO. Specifically,

for ABC/3TC pediatric, our predictions are within 0.08% while the current model over predicts by 54.07%. Our initial results

suggest that to model drug demand for different drugs, we can not use the same model for all the drugs. We plan to extend

our work in following ways:

Model development and validation for all drugs.

User interface and design and implementation, actively incorporating feedback from potential users.

Applying our learning methodologies to enhance HIV care in India for targeted interventions including improving patient

retention in care, personalized follow-up schedules and adherence support.
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