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1. Introduction

Automated retrospective research is a goal of an EHR driven research program. Here
with this application we can go from clinical observation to science in ten minutes using a
large cohort driven observational database linked to codified clinical notes using
SNOMED CT. In this study we show that patients with Rosacea are at significantly
increased risk for Obstructive Sleep Apnea (OSA).

Rosacea is a chronic skin condition that typically affects the face.[2][3] It results in
redness, pimples, swelling, and small and superficial dilated blood vessels.[2] Obstructive
sleep apnea (OSA) is the most common type of sleep apnea and is characterized by
repeated episodes of complete or partial obstructions of the upper airway during sleep,
OSA is usually associated with a reduction in blood oxygen saturation.

The BMI Investigator is a computer human interface built in .Net which allows
simultaneous query of structured data such as demographics, administrative codes,
medications (coded in RxNorm), laboratory test results (coded in LOINC) and formerly
unstructured data in clinical notes (coded in SNOMED CT). The SNOMED CT codes are
stored using Berkley DB and NoSQL Elastic Search, and the structured data is stored in
SQL using the OMOP / OHDSI format. We have integrated genomic data into the
software platform and are working to integrate image features into the query engine.

2. Methods

We use the high throughput phenotyping — Natuaral Language Processor (HTP-NLP)
developed at the University at Buffalo.[4]. The BMI Investigator application was written
in .Net and was created using the user-centered design development method with a team
of programmers, physicians, graduate students and faculty [5,6]. We tested the system on
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a population of 212,343 patients in our outpatient practices at the UBMD practice plans
age 18 and older. The data for this trial was from 2010 to 2015. The data used in the
system was judged by the IRB to be IRB Exempt #587570. The system allows users to
use Boolean logic and parentheses to construct their queries.

Genomic data is presented as gene abnormalities that are used in clinical medicine
and polymorphisms that have been identified are stored in a separate set of tables and they
are also used to match to our patients who are included in the precision oncology project
[7]. In an exploratory analysis, which took five to ten minute, we entered four queries
into the BMI Investigator (Rosacea, Rosacea and OSA, OSA, total eligible cases in the
database) and used a Pearson Chi-Square test to compare the results.

3.  Results

The dataset has 212,343 patients. 211,764 patients did not have Rosacea. 5443 patients
had OSA without Rosacea. 580 patients had OSA with Rosacea and 51 patients had OSA
with Rosacea. The chance of OSA without Rosacea was 5443/211,764 (2.6%). The
chance of OSA with Rosacea was 51/580 (8.8%). The Pearson Chi-Square test showed a
p-value of <0.001. The relative risk of OSA given Rosacea was 3.4 times those patients
without Rosacea. The number needed to test was only 12 to get one positive case.

4.  Conclusions

The BMI investigator is an evolving tool linked to observational EHR data that has the
ability to facilitate rapid retrospective research which can be clinically relevant. In this
case we have shown evidence that patients with Rosacea are at increased risk for
Obstructive Sleep Apnea and with a low number needed to test (NNT) they should all be
asked the screening questions for OSA and if positive they should be considered for
polysomnography (a sleep study). Many more studies and quality and safety projects are
possible using the EHR based data and the BMI Investigators.
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