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2016 Clinical Care Innovation Pilot Award Proposal 
 
Title: The Hematuria Initiative: A Step Towards A “Learning Health System” 
 
Principal Investigator(s): 
 
Richard Matulewicz, MD MS 
Resident Physician, Northwestern University Feinberg School of Medicine 
 
Joshua J Meeks, MD PhD 
Associate Professor, Northwestern University Feinberg School of Medicine 
 
Topic Areas:  Health Care Quality 

Academic Missions Areas: Clinical Care, Research 

Professional Groups: Faculty, Residents, Nurses, Executive Leaders 

Background & Description 
 
Provide a brief description of the program or project. 
 
The goal of this research is to use bioinformatics modeling to determine the clinicopathologic factors associated 
with the identification of benign and malignant disease in patients with microscopic hematuria (MH). Despite the 
association of microhematuria with benign and malignant medical conditions, the degree and severity of MH 
requiring further investigation is unknown. MH is found incidentally in an asymptomatic patients with a 
prevalence of 2.4 to 31.1%. There are currently no screening recommendations for MH despite the association of 
malignant diagnoses ranging from 1-25.8%(Davis, Jones et al. 2012). Even the definition of MH, with ≥3 RBC/hpf 
in one urine sample in absence of benign causes is based largely on expert opinion. MH can be seen in both sexes 
and at all ages with overall prevalence ranging from 2.4 to 31.1%(Davis, Jones et al. 2012). Currently there is no 
risk-stratification for the evaluation of MH patients; all are recommended to undergo radiographic evaluation and 
cystoscopy as part of urologic consultation. Much of the literature assessing the significance of microhematuria is 
weakened by small sample sizes, heterogeneity of work up, and poor methodology. As such, the uncertainty 
about the true natural history of MH results in broad and repeated utilization of diagnostic testing. Therefore, the 
diagnostic evaluation of MH comes at a significant cost to the health system and is both invasive and burdensome 
to patients. Thus, there is a distinct need for a better understanding of the optimal threshold for the work up of 
microhematuria. Better risk stratification of MH will have broad implications in three significant ways: 1) focus 
will shift to those who will benefit most from diagnostic evaluation, 2) reduce patient anxiety and limit risk with 
unneeded testing, and 3) allow for better utilization of resources. The “Learning Health System” (LHS) is a 
conceptual model of integration between informatics, analytics, clinical care, and research. Though still in its 
infancy, the concept of a LHS has the potential to be a powerful tool for quality improvement, clinical innovation, 
and value-based care. At our institution, an Enterprise Data Warehouse (EDW) is the central component of the 
clinical and translational science infrastructure and is our primary vehicle towards a LHS. Several successful 
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endeavors have already resulted from the EDW at our institution(Starren, Winter et al. 2015). We sought to use 
this powerful tool to develop a hybrid research and clinical care initiative with the goals of challenging the current 
MH paradigm. To do so, we will blend retrospective analysis, prospective data collection, and widespread 
implementation of a successful novel care pathway within the infrastructure of the LHS(Casey, Berkowitz et al. 
2013). By integrating a reliable, protected, and meaningful long term data collection mechanism within a clinical 
care improvement pathway, we can analyze current practice and assess potential improvement of an 
intervention aimed at bettering the diagnostic evaluation of MH, and therefore prevent progression of benign 
and malignant conditions. This will be a translatable project with widespread benefits not restricted to any 
patient demographic or hospital type. 
 
Objectives: 

 To determine if the current gold-standard definition of MH optimizes the diagnostic accuracy of 
predicting benign and malignant conditions. This gold-standard will be compared to a) multiple positive 
samples or b) an increased threshold of RBC/hpf. 

 To determine if immediate short loop feedback to clinicians on their own practice patterns alters the 
rates of evaluation for MH and the improves the diagnostic yield of microhematuria. 

 To determine if routine screening with microscopic urinalysis leads to improved detection rates and 
outcomes benefits in high-risk malignancies (long term). 

Goals 

 Establish the world’s largest and most comprehensive prospective registry of microhematuria patients for 
long term follow up and analysis in a diverse patient population. 

 Implement a “Learning Health System” dashboard for clinicians to track patients with MH through their 
healthcare evaluation and follow their outcomes in real-time. 

 Develop pilot data to support a future prospective screening trial for microhematuria. 

Integration: 

Communicate how the proposed program or project integrates academic medicine missions areas. 
 
Central to the mission of creating a LHS module for microscopic hematuria is a complete integration of research 
data analytics and clinical care improvement. Each of these academic mission principles is inherently intertwined 
as the clinical care improvement (improving diagnosis rates for potential malignancies; preventing unnecessary 
procedures) is a direct result of the research data (MH data, outcomes) that is collected in a meaningful and 
easily analyzed manner. The novel care pathway will provide direct and real-time feedback to clinicians. This will 
include information on status of their patients’ completed MH work up, subsequent actionable diagnoses, and 
next steps. This type of feedback will allow for better collaboration between specialists and primary care 
clinicians. The total integration will also allow us to both analyze current practice patterns in the management of 
MH while also testing the potential for improvement in a real time, versatile, and agile fashion. 
 
Innovation 
 
Illustrate how this proposed program or project demonstrates an innovative approach to transform the graduate 
medical environment and address care delivery processes at your institution. 
 
In our healthcare environment, the proposed novel hybrid research and clinical care mechanism, most accurately 
called a “learning health system” module would be the first of its kind. Not only would this project satisfy a proof 
of concept integration of an electronic health record and research database for daily point-of-care use, but it 
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would also provide much needed answers to several questions about microhematuria and improve the care of 
our patients. Creating an unobtrusive and meaningful dashboard for a common and simply managed diagnosis 
will help “close the loop” on patients that need work up according to current guidelines. Internal pilot data 
suggests that only 5.4% of patients have a cystoscopy and 32.5% of patients have appropriate imaging after being 
diagnosed with MH. Integration of our Epic EMR, MyChart patient portal, and our data analytics infrastructure 
will help prevent potentially harmful “misses.” Further, the potential ability to risk stratify patients for the work 
up of MH will be a practice changing event. Given a patient’s comorbidities, smoking history, and hematuria 
status, and the ability to offer a patient a wide range of diagnostic testing will be another step towards more 
personalized medicine and shared decision making. 
 
Challenges 
 
Identify and specify the limitations and/or barriers you expect to encounter while implementing your project, and 
explain potential mitigating strategies. 
 
The biggest limitation to this type of data collection and analytics project is computer science credo of “garbage 
in, garbage out,” which crudely suggests that meaningful output will only result from good data collection and 
input. At this time, our inclusion criteria is abstracted reliably via objective urinalysis and urine culture data. This 
inclusion criteria identifies the patient but subsequent data input is human entered, including diagnosis data. 
Processing of this data requires natural language detection or administrative coding. We will use a short fixed 
data input form that reduces the use of natural language to overcome this problem. Further, as there are many 
healthcare options within a large city like Chicago, patients may have their specialist care (including urologic 
consultation or radiographic testing) outside of the network of our EDW. To mitigate this problem, our institution 
is completing implementation of the Chicago Area Patient Centered Outcomes Research Network (CAPriCORN) 
project, which will allow for tracking of these individuals throughout the major hospitals within Chicago. This will 
improve the collection of diagnostic and diagnosis information to improve our yield. Secondly, clinicians already 
suffer from “alert fatigue” which results from excessive intrusion of the EMR’s alerts and reminders on work flow. 
Our dashboard will need to be unobtrusive and efficiently display meaningful data to the clinician in order for it to 
make an impact. We will use the human factors experts and EMR programmers within our institution to make 
certain of this.  
 
Commitment 
 
Describe your institution’s interest and commitment in implementing this proposed program or project. Be sure to 
outline information, if available, such as preliminary data from a needs assessment, whether this proposed 
program/project aligns with an institutional or departmental strategic goal, and the potential benefits for your 
institution in implementing the proposed program or project. 
 
The Northwestern University Clinical and Translation Science Institute (NUCATS) is a national leader in the 
development of programs similar to the “MH Initiative.” The University and Institute have a stated long-term goal 
of the development of an overall “Learning Health System.” Prior successes are highlighted (Starren, Winter et al. 
2015) and our hematuria project will be afforded the same institutional support. A collaborator on this project 
and mentor (author of letter of support) to the Principle Investigator is the director of NUCATS, Dr Donald Lloyd-
Jones, an international leader in healthcare analytics. A seed grant (~$3200) has funded the initial needs 
assessment and our pilot data of this project from his office. 
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Implementation Plan 
 
Please indicate below the implementation plan for the proposed program or project. 
 

Activity/Task Responsible Staff Due Date Notes 

Needs assessment / 
Pilot data 

RSM/EDW 
 

Completed Initial historic data pull will allow us to 
determine if we are able to effectively 
abstract data and if there is a 
difference in diagnostic yield of MH 
work up using the current guidelines 
and different parameters; this data is 
attached as a supplement 

EMR data collection 
form 

RSM/EMR 
 

2/1/16 
 

Develop a meaningful data collection 
form for use as a “dot phrase” within 
EPIC. This will streamline data 
abstraction to prevent the need for 
natural language processing 

Dashboard creation RSM/EDW 
 

2/1/16 
 

Chose the components and design of 
the dashboard, program data 
collection and input; test for ease of 
use and meaning 

Prospective patient 
collection 
 

RSM/EDW 3/1/16 On this date we plan to begin to 
capture MH patients to prospectively 
follow 

Clinician care pathway 
roll out 

4/1/16 4/1/16 6-month interim analysis for safety 

Interim Analysis 
 

RSM/EDW 
 

10/1/16 10 print implementation guide binders 
for the finalized PHP curriculum will be 
developed to be a turnkey manual for 
integrating the SMAs in other primary 
care and community settings. 

First Analysis 
 

RSM/EDW 
 
 

4/1/17 
 

1-year first analysis will allow for a 
significant amount of diagnoses as 
pilot data suggests a median time to 
diagnosis <365 days for all 5 collected 
diagnoses 

 
Funding 
 
Describe how AAMC funding will be used to implement this project at your institution. 
 
The vast majority of this funding will support the development and implementation of the programming and 
technology necessary to complete the two major parts of this study 1) the secure and meaningful collection of an 
immense amount of data and 2) coordination with and support of the dashboard that will result from the data 
collection. Internally, the discounted cost of analytics and developer support is roughly $75/hour and we expect 
this project to take upwards of 100+ man hours. A small portion of the funding may also be used to support 
sharing this work at national meetings and publications. 
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Potential Impact 
 
Describe the potential impact of the proposed program or project on processes that are important to the graduate 
medical environment and care deliver (e.g. training, educational interventions, integration of research and data, 
development of new protocols, etc.). How will you evaluate and measure the success/impact of your program? 
 
This project has the potential to impact care delivery in two broad ways: first, definitively understanding the ideal 
threshold for diagnostic pursuit of microhematuria will be a public health success as this is a common sign of 
potential disease. Improved risk stratification has several public health implications: 1) it will shift focus to those 
who will benefit most from diagnostic pursuit, 2) it will reduce patient anxiety and limit risk, and 3) it allow for 
better utilization of resources. Secondly, care delivery will benefit by integration of the powerful data analytics 
platforms modern clinicians have available to them. This will reduce human error and allow for feedback on 
practice patterns and adherence to guidelines. Our success will be determined by three factors: a) our ability to 
accurately collect and follow MH patients b) our ability to develop a meaningful dashboard and feedback 
platform c) our ability to make a comparison of outcomes between patients in and out of our care pathway. Data 
will be monitored on a daily basis and with two planned analyses- an interim and at 1 year for efficacy and safety. 
We hope to publish our findings to improve the level of evidence behind microhematuria guidelines that affect 
the care of millions of patients yearly.  
 
Metrics 
 
Identify and explain up to 5 key metrics that you will use to measure the impact of your project on improving the 
graduate medical environment and care delivery at your institution: 
 
1. Rate of MH of a large sample size (upwards of 9 million patients are included in our continuously expanding 
enterprise data warehouse) with a specific focus on differences among sex, comorbid, racial, and socioeconomic 
subgroups  

a) Significance: this will be the largest sample size ever assessed and is therefore most reflective of the 
population at large.  

b) Justification: Understanding differences will allow for better risk stratification and may justify screening in 
certain high-risk populations. 

 
2. Rate of and timing of complete work up (radiographic testing and cystoscopy) and the differences between the 
two study arms (usual care vs. feedback dashboard) also with specific focus on differences among sex, racial, and 
socioeconomic subgroups.  

a) Significance: establishing the feasibility of integration of a Learning Health System module will spur 
further development of similar modules for common signs/symptoms in other disease processes  

b) Justification: if certain patient types or groups are not adequately being evaluated after a diagnosis of 
MH, interventions at improving patient education about the importance and risk of malignancy may help 
improve outcomes.  
 

3. Rate of and timing of subsequent diagnosis, including the severity of each diagnosis (example: non-muscle 
invasive bladder cancer vs. muscle invasive bladder cancer) and survival of each diagnosis.  

a) Significance: bladder cancer mortality rates have remained stagnant for many years, potentially because 
screening has not become widespread secondary to poor data. Proving that screening urinalysis 
decreases mortality will be a public health breakthrough.  
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b) Justification: earlier diagnosis may be related to improved morbidity and survival, especially in disease 
processes with lead times like bladder and kidney cancer  
 


