
Analyzing the Influence of Virtual Care Management on PaƟent Health 
Outcomes & Risk StraƟfying Chronic Kidney Disease PaƟents for Stage 

DegeneraƟon   
 
 
Company Background: Vironix Health Inc is an AI-SaaS company that enables early, at-
anywhere detecƟon and triage of health deterioraƟon episodes due to chronic illnesses 
(COPD, Asthma, CongesƟve Heart Failure, etc). Vironix’s key product is a turnkey Virtual Care 
Management soluƟon that supplies paƟents with 4G/5G physiologic measurement devices 
(BP cuffs, weight scales, oximeters, etc), AI-interpretaƟon soŌware, and managed care staff. 
Vironix is interested in refinding it’s early detecƟon methods, discerning its real-life impact on 
paƟent health outcomes, and developing models for idenƟfying and intervening on paƟent 
health deterioraƟon before it’s too late. 
 
Problem Background: Chronic Kidney Disease (CKD) is a major public health problem with 
silent disease progression [1]. Gradual decline in kidney funcƟon in CKD paƟents can lead to 
End Stage Kidney Disease (ESKD) requiring kidney transplants [1]. Early intervenƟon in CKD 
paƟents can lead to an improved quality of life by slowing down the progression of CKD and 
healthcare expenses [1]. PredicƟve models and dynamic risk straƟficaƟon algorithms can aid 
in idenƟfying paƟents at high risk of CKD degeneraƟon (e.g. through changes in controller/BP 
medicaƟons and adjustments in diet, sleep, and exercise) as well as insights on how to manage 
and screen outpaƟents with CKD [3]. 
 
DescripƟon of Project: The project has 3 principal objecƟves: 
 

1) Research & Data AcquisiƟon 
2) Data AnalyƟcs & VisualizaƟon 
3) Modeling, ValidaƟon, and Analysis 

 
I. Research & Data AcquisiƟon 

 
Vironix has gathered and cleaned publicly available CKD data from global literature. This data 
will be provided to the MPI parƟcipants to help with modelling and analyƟcs. We further have 
preliminary models built along with some literature review of past modelling efforts in 
predicƟng CKD degeneraƟon. We are anxious to 1) find and gather more publicly available 
data and 2) obtain more lit review with a solid summary of previous modelling efforts in 
modelling stage degeneraƟon of CKD.   
 

II. Data AnalyƟcs and Clustering Algorithms 
 
Vironix has been serving commercial Medicare paƟents for nearly a year and has its own 
proprietary, de-idenƟfied datasets detailing the disease progression of various lung, heart, 
and kidney disease paƟents undergoing remote paƟent monitoring. We are eager to study 
this data and answer the following quesƟons (potenƟal techniques to inform these quesƟons 
could include staƟsƟcal studies, analyƟcs, clustering/classificaƟon algorithms, and ML 
modeling) 
 



1) What posiƟve health outcomes have emerged from paƟent monitoring efforts 
a. PotenƟal outcome metrics 

i. Improvement in baseline physiologic data (BP, weight, blood glucose, 
etc). 

ii. ReducƟon in hospitalizaƟon events and/or idenƟficaƟon of symptom 
escalaƟons that did not result in hospitalizaƟon. 

iii. Early idenƟficaƟon of potenƟally concerning physiologic data 
escalaƟons. 

iv. Comments from paƟents, caregivers, or clinicians indicaƟng a posiƟve 
health event 

2) Can any adverse paƟent episodes be predicted from  paƟent profiles, disease 
trajectory, and/or temporal events leading up to adverse episodes? 

3) What types of paƟents are most compliant with paƟent monitoring (describe specific 
paƟent profiles)? 

4) What types of paƟents engage with clinical staff the most oŌen and/or require the 
most staff Ɵme? 

 
III. Modeling degradaƟon of CKD using GFR 

 
CKD degeneraƟon is commonly understood by looking at accumulaƟon of toxins/proteins in 
the blood (such as creaƟnine) and/or tracking the rate of toxin removal (GFR - glomerular 
filtraƟon rate). By looking at a populaƟon’s GFR relaƟve to the expected GFR as a type of Ɵme 
variable, we’d like to analyze changes in paƟent profiles that lead to degradaƟon in GFR and 
build a model to predict temporal degradaƟon of GFR from blood data and other clinical 
characterisƟcs. Vironix will provide data sets for this exercise though we also hope that MPI is 
able to supplement these data sets.  
 
Other Specific quesƟons/Aims: 

1) IdenƟfy from scienƟfic literature and/or public databases – a representaƟve set of 
data that captures the clinical characterisƟcs of paƟents presenƟng with CKD. IniƟal 
publicly available, cleaned data sets are available. 
 

2) IdenƟfy a methodology for uƟlizing both Vironix provided data and data found in 
phase I to predict severe/non-severe presentaƟons of CKD or degeneraƟon of CKD 
from one stage to another. Vironix has some approaches for an alternate disease, but 
we would be looking to explore others.  
 

3) Develop and validate a predicƟon model and show reasonable accuracy, sensiƟvity, 
and specificity in CKD.  
 

4) Describe and detail the most important clinical features relevant to predicƟng CKD 
degeneraƟon  
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AddiƟonal literature and links: 

Company website: hƩps://vironix.ai/ 

A Machine Learning Methodology for IdenƟficaƟon and Triage of Heart Failure ExacerbaƟons 
hƩps://link.springer.com/arƟcle/10.1007/s12265-021-10151-7 
 
CovidX: Remote Screening, Surveillance, Triage, and Management of Novel Coronavirus 
hƩps://vironix.ai/wp-content/uploads/2021/02/CovidX_CoronaVirus_WhitePaper.pdf  

Machine Learning Based Triage Models for Remote DetecƟon and Care of Influenza 
hƩps://vironix.ai/wp-content/uploads/2021/02/Vironix_MP2_Influenza_Tech_report_2020-
1.pdf  

A machine learning approach to triaging paƟents with chronic obstrucƟve pulmonary 
disease hƩps://journals.plos.org/plosone/arƟcle?id=10.1371/journal.pone.0188532  

 


