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INTRODUCTION

Multiple Sclerosis (MS) is an autoimmune disease which
affects over 2 million people world-wide. Management
of MS is complicated because the clinical course differs
among individuals. The entire clinical picture of an MS
patient could be viewed easier by the care providers
with the implementation of a MS database registry that is
integrated with the electronic health record (EHR). Tracking
long-term patient outcomes in the real-world clinical setting
could help physicians and researchers understand this
disease better.

BACKGROUND

The promise of information technology solutions to
improve health care is seldom realized, and the gap
between health information system design and reality
persists. Not every electronic health record (EHR) has
the same capabilities for automated data extraction.
Many times information can only be entered in narrative
format within progress notes, which creates a challenge
extracting data efficiently. Manual chart review to retrieve
information is time-consuming and not an effective use of
EHRs and staff resources. The INI MS Center treats over
800 MS patients each year. This clinic predicted benefits of
integrating a MS registry database with the EHR:

1. Cost savings - due to early access to Disease Modifying
Therapy (DMTs).

Improved patient care - due to a decrease in
relapse rates, disability progression, and MS related
hospitalizations.

3. Improved staff satisfaction - due to less time searching
the EHR to view the complete individual MS patient
history.

Increase in local research opportunities - due to
outcome reporting functionality.
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Characteristics  Factors Frequency Percent CumFrequency

Gender gender 1:Male 313 26.0 313
2:Female 893 74.0 1206

Age (n=1206) mean(SD) in years 50.7 (12.8)

Race race 1:White 1126 93.1 1126
2:Black 60 5.0 1186
3:0ther 24 2.0 1210

Figure 8.

* Preliminary results - missing gender and age data accounts for N=1206
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RESULTS

Test

Timed 25 Foot Wal

Patient Name Doe, Jane Timed 25
Patient DOB
Sex Female

MRN 100000001 Timed 25

Ethnicity

Race | White - White or Caucasian

Initial MS Diagnosis Date 5/21/2013
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Initial MS Symptom Date  5/3/2013  |[is] g

MS Assessments—Motor

Motor Test Name Test Date ore Comment

Test

Test

Type Of Multiple Sclerosis Timed 25 Walk

99999
MS Type Other MS Type Diagnosis Date

RRMS 5/21/2013 | Timed 25 Foot Walk

" |Add |
MS Medication and Relapses

Tysabri - 300 mg 1V - Tysabri (natalizumab) 300 mg IV every 4 weeks
Rebif (Interferon beta 1a) 44 mcg SC 3 times weekly
Tecfidera - 120 mg - Tecfidera (dimethyl fumarate) 120mg PO bid

Gilenya - 0.5mg PO - Gilenya (fingolimod) 0.5mg PO dally

4/27/2015
22222222222

EDSS (version 12/05)

ate Step  Pre-treatment EDSS Step  Visual  Brainstem | Pyramidal | Cerebellar Sensory  Bowel/Bladder  Cerebral

Remove | |Add

EDSS Ambulation

Test Date Distance able to walk without rest or assistance Requires assistance to walk Type of Assistance required Actual Distance
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Figure 1.

* “"Prior” stands for the
expectation before using the new
system, not evaluation on the old
system.

* “pPost” stands for the evaluation
after using new system.

1=Strongly disagree
2=Disagree
3=Somewhat Disagree
4=Somewhat Agree
5=Agree

6=Strongly Agree

nued - Other  Medication Note
allergec reaction to second dose (sion redness and rashes in the upper chest

015 Prednisone 20 mg - Prednisone 20 mg po 4 tabs daily for 4 days, 3 tabs daily for 4 days, 2 tabs daily for 4 days, 1 tab daily for 4 days, then discontinue
015 Prednisone 20 mg - Prednisone 20 mg po 4 tabs daily for 4 days, 3 tabs daily for 4 days, 2 tabs daily for 4 days, 1 tab daily for 4 days, then discontinue

/21/

/
5/21/2013 Prednisone 20 mg - Prednisone 20 mg po 4 tabs dally for 4 days, 3 tabs dally for 4 days, 2 tabs dally for 4 days, 1 tab daily for 4 days, then discontinue

/
/2016 Predniscne 20 mg - Prednisone 20 mg po 4 tabs daily for 4 days, 3 tabs dally for 4 days, 2 tabs daily for 4 days, 1 tab dally for 4 days, then discontinue

1 Year Prior to Flowsheet Registry Implementation
98.3
1.7

MS hospitalizations 0:No 1189
1Yes 21
Length of stay in
days Mean (SD)
MS Relapses 0:No 1016
1:Yes 194
Figure 4.
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walked without assistance (In meters) Actual Distance walked with assistance (in

Group

1:Prior
2:Post
Diff (1-2)

1189
1210

1016
1210

Integration

MS database EMR database

1.  Type of MS 1.  Demographics
2. Date of diagnosis 2. Date of inpatient and discharge
3. Onset of MS symptoms (length of stay)
4. MS medication history with 3. All diagnosis codes
reason for discontinuation 4. All procedure codes
Relapse information 5. Comorbidity
Motor assessments 6. Payor/insurance
a) Expanded Disability /. Medication history
Status Scale (EDSS) 8. Direct/indirect Cost
MS Flowsheet Registry b) 9 Hole Peg Test 9. Follow-up and readmission
c) T25FW 10. Medications
Multiple Sclerosis Severity 11. Place of Service
Scale (MSSS) 12. Geographic patient distribution
8. MS Imaging and lab tests
Integrated
Clinical service Research service
Figure 2.

Satisfaction survey
Average score of 37 questions

StdErr Minimu Maximu Pvalue
m m

4.03 9.90
2.81 5.03

Mean  Std Dev
15 479
12 405

0.75

0.45
0.70
0.57

0.12
0.20
0.22

0.003

Figure 7.

Time of DMT Access 1 Year Prior to MS Flowsheet Registry Integration

(Rx Date to Prior Auth (Date of Prior Auth to
completion) DMT Approval)
N=106 N=106
Mean (SD)in days
10.9 (20.4)
Median (range) in days
4(0-142)

Mean (SD) in days
20.2. (24.8)
Median (range) in days
11 (0-111)

Figure 3.

MATERIALS / METHODS

An EHR was implemented in 2011 at the INI MS

Center. Although it greatly improved dissemination of
healthcare data among disciplines, the MS Clinic saw a
gap in regards to data extraction for outcome reporting
with the MS population. In the EHR, specific MS
information was documented in narrative format only.
Over time it became cumbersome to search through
multiple encounters to review the MS patient’s
individual clinical course. In 2013, an OSF MS
research coordinator, INI MS Clinic providers and stafft,
OSF Data Analytics, and an outcomes researcher at
UICOMP collaborated on the concept of an integrated
MS Flowsheet Registry. The database registry was
created using Instant Data Entry Application (IDEA)
Software and was customized to capture the specific
MS metrics missing in the EHR, Figure 1 - 2. Since
EPIC and IDEA interface with the Enterprise Data
Warehouse (EDW), outcome reporting was possible.
The clinic implemented the MS Flowsheet Registry
in May 2015. Year 1 data prior to the integration is
available here.
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DISCUSSION / CONCLUSION

DMT access, relapse rates, and MS related
hospitalizations from the vyear prior to integration
are presented in Figures 3-6. INI clinic population
(N=1210). No. of relapses (N= 194). No. of MS
hospital admissions (N=21). DMT access data,
Figure 3, represents the time it took staff to extract
data from the EHR prior to the registry integration to
receive insurance authorizations. Staff at the INI clinic
were presented with the Clinical Information System
Implementation Effectiveness Scale (CISIES) © Brian
Gugerty 2005, prior to “going live” with the database
and after 3-4 months of consistent use. Satisfaction
results both prior to and after implementation were
favorable and statistically significant (P value <0.003)
Figure 7.

We hypothesize that improving DMTs access will occur
because of the implementation of the MS Flowsheet
Registry. This could result in decrease relapse rates and
MS hospitalizations, cost savings and staff satisfaction.

Post 1 year results will be available in 2017 and we
hope to present these findings next year.
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