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• Accurately identifying Key Opinion Leaders (KOLs) in the pharmaceutical

industry can make a huge difference in the successful introduction of new

therapeutic treatments to markets.

• The system consists of a back-end machine learning pipeline based on GNN

method to process data and a front-end application interface allowing users

to search by a field of medicine and returning a list of KOLs.

• Through this system, Genmab will be able to effectively identify and target the

most influential individuals in their selected areas of interest.

Introduction

• In the healthcare domain, KOLs can be members of the academic community

who have advanced knowledge or have contributed in important ways for

specific health issues.

• In this project, we narrow down our application scenario to identify the KOLs

in the Immunology and the Oncology domain for certain disease.

• We consider several factors to decide whether a person is a KOL: number of

papers, number of co-authorships, participation in clinical trials, and years of

experience.

The Definition of a KOL

Web Application

• Further improvements to GNN

structure and hyperparameters.

• Add more online database as data

source to consider more factors of

deciding a KOL.
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System Overview

• In the Data Query module, we utilize APIs provided by the database and write

Python scripts to automatically retrieve the required data instances and fields.

• In the Data Preprocessing module, we use the NetworkX and Networkit lib to

convert the dataset into a Graph structure and compute the adjacency matrix

and Centrality measures.

• In the Machine Learning Algorithm module, we build a GNN model based on

PyTorch framework to fit the Centrality measures of the nodes in the dataset.

Finally, we compute the score for each node with the Centrality measures and

Years of Experience and rank KOLs with the score.

• In the Web development module, we store the data using MySQL database and

build the back-end server and front-end web page based on Django

framework, in which user can search KOLs with several key words.

• We built the web application based on Python's Django framework and a MySQL

database. Users can select different filters, e.g., number of papers, years of

experience, and the web page will query the database and return a list of the

corresponding KOLs, which will eventually be displayed on the page.

• Table design:

• API:

• For co-authorships, we could extract and rank this feature by calculating the

Centrality score from the citation network.

• We construct a citation graph and a co-trials graph using NetworkX lib.

ML Technique: Graph Neural Network Data Processing Pipeline

• Researchers have proposed centrality measures for node ranking and these measures

provide us a quantitative view of how nodes play a certain role in the graph.

• In this project, we use Betweenness Centrality (BC), Closeness Centrality (CC), and Degree

Centrality (DC) to rank the nodes in the citation graph.

• A high value of BC for a node means this node lies on many shortest paths between other

nodes.

• Higher CC means that the node can spread information easier to other nodes.

• A high value of DC means that the number of connected nodes is high.

• GNN plays an important part in accelerating the computation speed to get those centrality

scores compared to the traditional computing method.

• Our final ranking score calculate with this formula: 𝑆𝐶𝑂𝑅𝐸 = 𝐷𝐶 + 𝐵𝐶 + 𝐶𝐶 + 0.2 ∗ 𝑌𝑂𝐸
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• For the model training step, the model uses some randomly generated Scale-free Graph dataset

as the training set. The code generates graphs with the number of nodes varying from 5,000 to

10,000. 40 graphs are used for training and 10 graphs for testing.

• We evaluate the result using KT score which measures the similarity between two vectors, with a

higher KT score indicating greater similarity, as it approaches 1.

• The following table shows the extent to which the fitted values of the GNN model for the

centrality metric are similar to the true values for different datasets.

• The list query API will return the result to the front-end through conditional query

according to the filter selected by the user.

• The info query API will get the KOL name field in the GET request and return

the details of the KOL and the list of papers.

• Table kol_info : stores the KOL details.

• Table pub_list : stores the paper information of each KOL respectively.

Input Output
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