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~ Converting a population based research database
Into an electronic clinical patient record
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The Story

Crash course on Multiple Sclerosis
A little bit of History of the disease
The beginnings of the MS clinic
Databases

Necessity to access research data for daily
clinical care



What 1s MS

Chronic, progressive, disabling autoimmune
disease of the CNS

Most common cause of non-traumtic neurological
disability in young adults

Symptoms appear between age 15 and 50

Disability ranges from mild to moderate to severe




Types of MS

O Relapsing Remitting A

O Secondary Progressive

O Primary Progressive
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MS Symptoms

Sensory
Motor

Visual
Coordination
Cognitive

Bowel and Bladder
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Framing a Disease

What is a disease before it gets a name?
Historical accounts 1395-1868

Multiple symptoms with no connection
Jean-Marie Charcot, disseminated sclerosis

Multiple Sclerosis




Diagnosis

Then: Diagnose and Adios

O

Review symptoms and
neurological examination

Hot Bath test
MRI late 1980’s

You have Multiple
Sclerosis: Sorry we have
nothing to offer

Now

O

Review of symptoms and
neurological examination

MRI
Lumbar Puncture

If MS confirmed, then
discuss the role of
disease modifying and
symptomatic therapies



Diagnosis and Adios

O “Patients felt abandoned. Nobody wanted to see
MS patients back in the early 70s because there
was nothing they could offer in terms of
treatment,” Murray explains. “I didn’'t have
anything particular to offer, but at least we could
show we were interested by setting up a
research program and taking care of their
symptoms.”

www.cmaj.ca on January 12, 2015.
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Databases

1950’s and 60’s saw epidemiological studies
Local databases were incomplete
Difficulties confirming the diagnosis

1974 attempts to establish a nation wide
database (Canadian MS Network)

University affiliated centers providing
multidisciplinary care

MS CoStar 1980 (Dalhousie & UBC)
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DMSRU?

Dalhousie Multiple Sclerosis Research Unit
Founded by Dr. Jock Murray in 1979-1980
Ambulatory care clinic and Research together
CoStar formed the basis for Data collection

Computerized database developed by Sue Ellen

" EBASE



MS in Nova Scotia

O Incidence/Prevalence based on 2010 data
Prevalence: 267/100,000 (Cl: 257.1- 277.1)

Incidence: 5.17/100,000 persons per year (CI:
3.78 — 6.56)

1990-2010 — prevalence rose steadily while the
Incidence stayed stable

O  Marrie et al, 2013: Canadian Journal of Neurological Sciences



DMSRU

Ambulatory care center for MS
Seeing approx. 90% of MS cases in NS

Common shared Research and Clinical database
between Halifax and Sydney

Over 6000 unique patients in database
With over 39,000 recorded visits

2500 unique patients actively followed yearly
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The Beginnings

CMAJ: You also set up one of the first computerized
patient databases in Canada...

Murray. Before most people had even turned on a
computer! We didn’t know what caused MS — it
could be genetics or where they lived — so we set it
up to track all the information we might want to know
In the future and used it on every patient, at every
visit. By the 90s, we had a curve to show how people
did without therapy, so when the first treatments
came out we could track the difference they made
across a lot of variables. It changed the story from
hopeless to hopeful.

www.cmaj.ca on January 12, 2015.



Neurological Data

O Expanded Neurological Status Score (EDSS)




Evolution of Data

O CoStar information looked at the patients history
Where have they lived
Onset of symptoms
Other iliness
Family iliness
Social information

O Collected at confirmation of Diagnosis
Evolved into History form
CoStar ID# became current PatNo
PatNo unique identifier linking all DMSRU data files
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1995

Betaseron, the first approved treatment for MS
Not a cure
Reduced frequency and severity of MS relapses

Influx of patients and increased complexity of MS
care

Soon followed by (1995-2000)

Avonex, Copaxone and Rebif
O Universal drug coverage 1998 by NS DOH
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Therapy Data

Therapy Database begins
Start & Stop data, reason for stopping
Reason for not initiating treatment

Updated at each visit
Capture HRQOL data




The Real World Study

O The cost effectiveness of the new disease
modifying therapies in the real world.

O Ultilized the natural history, therapy, &QOL data

O Unified all research data collection into SPSS

EIBASE




It all comes down to Numbers

Early computers had limited memory
Text takes up space

A single digit can represent lots of text
Data Dictionary for each variable

Not friendly for clinical use
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SPSS converted code to text with one click



Data's not just for
Research anymore

O  Primary data O Derived Data
Clinical Last History
Demographic Therapy Start
History
Therapy
HUI 0
Vitals O  Clinical Data

Captured in logs

Linked to
Demographics
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Mike and his Logs

MRI Log
Telephone Log
Prescription Log
Blood Log

JCV log
Research log

DMT Logs



MS Therapies

O New therapies marketed since 2010
Tysabri
Gilenya
Tecfidera
Aubagio
Lemtrada
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HPF vs. Shadow Charts

Seek and you may find (if lucky) vs. one stop
shopping

Snap shots vs. the MS story over time
Overview vs. Focus on MS

CDHA based vs. NS, PEI, & NB

HPF wins 2012



MRI Log

<<

—

R MSReference S 710~ |A° A7| | = =||®-| | SiwrapText General v (_‘ ¢ Normal 2 Normal 3 Normal Bad T X g | T Ao A o
Paste <2 Copy I = i 8 | $ =9 0 .0 C-Jn??;lnal F;::ft Good Neutra | ” ” ﬁerl Djete F:mJat j i Sfrlfu Fh\i}&
+ . Format Painter =4 b i 0 [T 5 Formatting = as Table = o - - - (A Cear~  Fifterv Select~
Clipboard Font Alignment Number Styles Cells Editing
'-:;7 Security Warning  Automatic update of links has been disabled Options..
04 h fe | =CHOOSE(123,"-~",131,132,133,134,135,136,137,138,139,140,141)
A B C D E F G H J K L M N 0
1 Links updated 2015/03/31
2
Patno Action Last Name First name HUN HCN nos Neurologist MRI Type TysabrifGilenya Status | Priority Faxed MRI APT. yyyy mmm_dd TIME SITE i
3 m d yyyy/mm/dd - -
4 3961 VB QFE
5
B
7 GP Fax DT Hx
g Enter Dr. Liliane Michael 902-407-4660 B |T| Drug Start Date Stop Date
4 If blank enter name Phone If blank — Betaseron 250 mcg 1997/06/15 1999/05/15
10 \ Rebif 44 1999/06/15  2003/04/15
K Copaxone20mg 20030515 2003/07/15
12 o =] Rebif 44 200309115 2004/05/14
13 — Imuran +Rebif 44 2004/05/15  2004/07M15
14 Draw Date Results Titre | On Tysabri | Rebif 44 2004/07116  2004/09/15
15 2012/09/04 Positive 0.25 Clinic tysabri Tysabri 20070917 2010/09M13
16 2011/03/22 Positive 013 Clinic tysabri Tysabri 201100715 2013/09/20
17 - = = = Gilenya .5 mg 20131108 2014/01/09
wo = = Lemtrada 2014/08/25 #MULL!
. - @ @@ — = = IS R R - =
e
21
2
23

Mail Merge is used to create appointment letters and Follow
up Sheets based on the data entered above




& Cut

Calibri 1n - A A== =8| | SiwapTet General
=3 Copy
Pavste  Format Painter B [ =i Merge & Center ~ | [ § ~ %
Clipboard F] Font F] Alignment la Numb:
v7 - 5|
A B C E F G H 1 P o] & T

1 Links updated 2015/04/04

2 Questionnaire Update

3

4 Name

5 |PatNO Date HCN

7 | 5961 2015/04/04 HUN Consent On File

o Update this visit Last completed on  2014/11/04
TT
12
13 Marital status Update as needed
14| 1 Married SINGLE
15 MARRIED
16 COMMON LAW
17 MNumber of Children =~ Update SEPARETED
18 2 DIVORCED
20 WIDOWED
21
pri
23
24| 2 Years of Schooling ~ Update
25 14 Update as needed
26 ELEMENTARY SCHOOL
27 Highest Level on File JUNIOR HIGH SCHOOL
28 College HIGH SCHOOL
29 UNIVERSITY

0 TECHNICAL/TRADE
31 COLLEGE
32 OTHER
33 N/A
34
33
36
7| 3 Youlivein  BLACK POINT [ ]checkif address has changed
38

g
41 4 Current occupation on file _ Update employment status
42 unemployed | |FULLTIME
44 | [PART TIME
45 If Incorrect Please Update | |UNEMPLOYED, LOOKING FOR WORK
46 | |UNEMPLOYED, NOT LOOKING FOR WORK
47 | |RECEIVING DISABILITY PENSION
48 Employment status | |HOME MAKER
43 unemployed, Looking for work | |STUDENT
50 | |RETIRED
51 L [N/A
52



Neuro Summary Sheet

Home Insert Page Layout Formulas Data Review View Developer W - 7 X
] T -
& cut Calibri - 10 ||| | Srwrap Text General - 4 MNomal 2 ‘ Normal Bad Good el _a_l St A? jia
53 Copy — = == z] Fill = Z -
B - - 0 t
P Fomat painter e L e S | Il | e Defe PN Gdiear s Fiter seect+
Clipbeard = Font ] Alignment i) Number i) Styles Cells Editing
[ H6 - £
A B [3 D E F [5 H | 1 K L " N o 2 Q R s L u v W X
2 Link updated 20150401
2 3381 Z015i04/04 em
3 Therapy Data Files Spresdshest Links
) Last seen Bu DOE HPE Goosl
5 2011104 B HEM Cemos Medication list
3 MS Hy HUM [ 1 Shareportal HPE History Patient Contact info
7 ‘ear Onset 1336 Age Xero Therapy Medical Hx
2 | ‘“YearDiagnosis 1996 fivesin  BLACK PONT Telephone Log Shareportal Eharmacy Directon Therapy Starts DMT Hx
3 Clinical Dx DEFINITE M5 Millenium Pharmacy Fax Cover Prescription Record szed calls
10 Class of M5 RAMS DMSRU Ordered MRI Pharmacy Directon Clinics| Portal PEI GOV DMTfarm Clinics| Dsts
11 HMO Mid Pending Date Reguested Site Erescription Record Irzvel letiers History Update
12 M3 Status STABLE Brain 2015/04/22  ZOISI03N3 WGH  lecPs Request porter Data Forms Folder MRI Loz
Ambulation CAN'WALK ABOUT 100M e ]
13 YW THOUT AID ORREST Rx by doc CDHA Phone Book Patients on DMTs Research folder
14 Patient letters
15 Daste Date  Date Date Date =CPS Tx startdemes
test Msnusl vitals
: £ § % g - . i
= g g 3 5 mpleted MRI's Therapy workups
2 2 2 = =
16 Kunzke & 2 a8 & &
17 Pyramidal0-6 2 3 3 3 2 Brain 2011/06/20 |JCV CSF testing procedure
18 Sensory0-5 2 3 3 z H Brain 2011/12/22 Gilenva QT Prolong
13 Mertal0-5 2 2 z z 1 Tysabri 1CV Testing Therzpyforms Special Authorization Forms
20 Cerebellar0-5 2 2 H 2 1 Tecfidera Titration  Letterhead Therapy workups Blue Cross Sp Auth form
21 Brainstem0-5 0 0 [i] 1] 0 Brain 2013 Fampyralos FamWorksheet Patient lstrers Txinitistion forms.
22 | Bowel%Bladder0-6 0 1 1 a 1 Brain 2014, Aubsgio Public Health HPFBlsnkPass consent for Tysabri NSPhsrmacsres Aform
23 WisualD-6 0 0 1] 1] 0 Brain 2014 Fax Cover Sheet Consent for Gilenva EEI GOV DMTform
24 Other0-1 0 0 [i] [i] 0 —| — Enrolment forms confirmation of Dx CMT Forms
25 EDSS 5.5 6 [ 65 25 —_ — Confirmation of visit Routine Blocdwerk  Family Pharmacare Enrolment Farm
26 MS3Type RRMS RRMS RRMS RRMS RRMS — —
27 Examiner B VB wB e VB —| Requisitions MRI
28 LastAX DateciFx  Pharmacy Fan# Tysabri Status HCNS: . Blood Wark
29 GILEMYA 201308 [ 0 Clinic tysabri Referral Bone Density reuisition PEIWRI Req
30 Last blaod draw 201602420 Pending " HhA infusions  Startdate  JCVstatus Crders OT referral . om Routine Blood Work
31 OMT Hx 63 2007/05/17 o Stercid referral Voceational Counselling Fredricton MRI Screening Blood work
3z Orug Stant Date Stop Date 1CV Testing stercid Orders Admission Request NSRH Mencton MRI Fzmpyrs Blood \
33 | Betaseron 250 mog 139THIENS 13930515 Results Titre OnTysabri  Draw Date OT/FT Community Referral SzintJohn MR
24 |Retif 44 1353106115 20030415 Positive o Clinictysabri | 20124 Consentfor Stersids FT Referral o ws
35 | Copanone 20mg 20030515 20030THS  Positive o Clinic tysabri 2011/ Bracing snd Orthotics NSMRI
36 | Rebif 44 20030315 20040514 e —_— e —_—
7 | Imuran +Rebif 44 200410515 2004/0715 — — — — Spasticity Prosram MRl Log
38 | Rebif 44 200H0THE 20040315
38 | Tuzabri 2007037 2071010913 Fampyra EMG & Nerve conduction Studies SDMT form Ixinitistion form
40 | Tusabri 2010715 20130%20 Gl Status Entry type Date
41 | Gllerwa .5 mg 201HTN08 2014101103 — — — — EEG Requisition
42 Lemtrada 20100825 —_ — —_ —_ EEG Gilenya workup SAGilenys
43 Ta work up Choice 1 Choice 2 Choice 3 Study Status SAAubisio
44 — — — — — — sATecfidera
45| Drugchoosen — Nurse  — — —_
46 Note — — —
48
a3
375
276 -4
4 4 » M Summary - Blood work Medical Hx Medication list Demog - DMT Hx Calls Logged Symptoms-Relapse Research " AIM6 %1 o ! I 0
Ready | B3 [ (+)




Neuro Summary

da Cut Calibri -0 - A AT = | & | =" Wrap Text
=3 Copy
Pavste # Format Painter A I T = Merge & Ce
Clipboard Font Alignment
HB - S
A B c D E F G H I
1 Link updated  Z201S/0<44/01
2 3351
e
= Last seen Eu
5 207441104 VE
6 S H= I -I
7 “ear Onset 1936
2 “'ear Diagnosis 1336 i ELACK POIMT
9 Clinical 0= DEFIMITE MS
10 Class of MS RRMS DMSRU Ordered MRI
11 MrC [ Pending Requested Site
12 MS Status STAELE Brain 2010313 WGEH
- Ambulation CARN ALK ABOUT 100M Priority
1z WITHOUT &I0 0OR REST
14
15 Date Date Date Date Date
s § & § &g .
= = =] = = Completed MRI's
= = = = =
16 Furtzke = = = = =
17 Puramidal 0-6 2 3 3 3 2
18 Sensary 0-5 z 3 3 2 2
19 Mental 0-5 2 2 z 2 1
20 Cerebellar 0-5 z z =4 =z 1
21 Brainstem 0-5 u} u} u] u} u}
22 | Bowel& EBladder0-6 o 1 1 u] 1
23 Wisual 0-6 u} u} u] u} u}
24 Other 0-1 u} u} u] u} u} e e
EOSS 5.5 = =3 6.5 25 e e
M5 Type RRMS RRMS RRMS HRMS HRBMS e e
Examiner B R=) WE TLC R=) — R
Last R Dlate of Fix Pharmacy Fan # Tysabri Status
GILEMY'S 20130108 1] a Clinic tysabri
30 Lastblood draw 2015/02/20 FPending " M5, infusions Startdate JCW status
31 OMT He &9 O
32 Crug Start Date Stop Date JCV Testing
33 Betaszeron 250 meg 1337I06MS 1333/051S Results Titre On Tysabri Draw Date
=4 | Rebif 44 1330615 200304415 o ty=abri
25 Coparone 20 mg 20030515 200307T1S [y ctysabri
26  Rebif 44 200310315 2004/0514 E— e e e
27 |Imuran +Rebif 44 2004/0515 200H0THS — — — —
22 | Rebif 44 20040716 20040315
22 | Tusabri 20070317 201000313 Fampyra
43 | Tusabri 201107 H1S 2013/03/20 crCl Status Entry type Crate
41  Gilerwa.5mag 2013108 20140 —_ — — —_
42 |Lemtrada 201HOEIZS —_ —_ — —_
43 Tx work up Choice 1 Choice 2 Choice 3 Study Status
45 Drug choosen —_ Nurse — —— —_—



Expanding

Cape Breton Regional Hospital MS Clinic

Can now access clinical data and viewers via a
VPN portal

Capturing more data to help monitor more
complex therapies with greater potential risks

Examining trend of MS over time

Relapses, symptoms, disability progression,
treatments and side effects
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Integration Difficulties

One size does not fit all

HPF glorified Microfiche

Not searchable

Everything is linked to a visit (maybe)

Privacy vs. usable patient data sharing for patient
care

Enterprise solutions vs. clinic’s need for efficiency

All data is manually entered



The future

Continue to expand the clinical database to meet
the care needs of our patients

Acquire a system for direct data entry at source

Maintain the flexibility of our database to adapt to
a rapidly evolving treatment landscape

To ensure our future
We cannot loose sight of our past



® Questions



