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* Reporting side effects

« Hadron Therapy Information Sharing Platform (HISP)
« Data Federation and Presentation

« Data Capture and Semantics

« Data analysis

e Qutlook
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Reporting Side Effects

Why AEs are recorded repeatedly g"%ﬁnf o
* part of treatment quality assurance  cverlons period of time o
* study effects of specific therapies in clinical trials EllEes
* research strategies for prevention Late sideeffects
3 months
6 months
How London: Oncologist 2;32;2;5
: Guildford: Patient 1S months
* Scoring systems
] .. . 24 months
« differ in in type, modality, grades... Sl oA o
4 years
* recording in multiple locations PR

* over ma ny yea rs ®Valencia: Patient

Project Goal
* Doctors and patient report side effects
* Doctors can view a record of the patient’s side effects across institutions.
* Researchers can request access to statistical information
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HISP (Hadrontherapy Information Sharing Platform)
PARTNER

R e )

Data Federation
and Presentation

.

Data Collection

Services and
Semantic o 1P

. . g1
id="Patientdt =

Interoperability s

4 PainHeadAndNeck -->
</xforms:model>

M Diarrhoea

M Fatigue
1 Dermatitis

Analyzing medical =
information e Em

M Cystitis
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HISP Architecture

VDB View

I
|

Catabase> :
Federation I

I

Hospital 2 (CERN)

HIS, TPS | | .
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Data Model

Information

e Patient (+ diagnosis)

* Treatment

* Doctor

* Side effect observations

Data

* Generated from
published clinical trials

 Different characteristics

2 T_Stage YARCHAR(Z)

<> Diagnosis WARTHAR{40)
<» Diagnosis_Code WARCHAR(S)
<> First_MName Y ARCHAR(40) @ ID_Patient INT{11)

<> Grade Y ARCHAR(L)
<» Perform ance_Status INT{11)
< Surname YARCHAR{40)

" | RADIOTHERAPY ¥

| PATIENT v + ID_RT BIGINT{Z0)

¢ ID_Paient INT(11} < Beam_Type YARCHAR(45)
<»M_Stage VARCHARIL) <> Boost VARCHAR(1)
<»M_Stage WARCHAR(L) < Chemotherapy VARCHAR(1)

____________ = < Diose YARHAR{ZES)
» Fractions W ARCHAR(255)
» Treatrment_End DATETIME
> Treatment_Stark DATETIME

» Date_of_Birth DATETIME

o Gender VARHAR(L) 0 ———— — — — — — »

>

M —| SIDEEFFECT v
__| DOCTOR v | OBSERVATION ¥ ) ID_Sideefect BIGINTL20)
¢+ ID_Dackor INT(11) ¢ ID_Chservakion BIGINT(20) <> Code INT(11)
O Firsk_Mame W ARCHAR40) »Dake_Recorded DATETIME »Dae_ocurred DATETIME
< Instibution VARCHAR] 100) 40— — —= < Observer WARCHAR(L) i — —Jed < Score VARCHAR(ZSS)
> Specidization YARH AR{4D) < ID_Doctor INT{11) <> Sooring_System WARHAR(Z0)
2 5urname YARCHAR(40) @ ID_Patient INT(11) o Sideffect ¥ ARCHAR40)

»> »> 4 ID_Chservation BIGINT(20)
>
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Databases

Hospital Information Systems (HIS)
» unusual to be linked (except if parts of a single entity)
* medical data rarely shared
 undesirable to central storage/local copy

PARTNER setup: VIEW SOURCES

A0l k1 11
[ J D B 1 * IVI SQL — p p I f D B ==Baze Table== |
* L O u a r ree = hispse.PATIENT ':d
° DBZ' O I | DB & 1D_Patient : ink \
— l I | l ' | 4 M_Stage : string{1) 54 ID_Patiznt : int 4 ID_PATIENT : ink
* M p O p u a r CO * 4 M_Stage : skringil) £ M_Stage : stringi1) N M_STAGE © stringf1)
. A T_stage : string{2) 2 M_stage : stringi1) A M_STAGE : stringf1)
[} u Se d by h OS p Ita IS Syste m S A Dake_of_Rirth : timestamp Y T_stage : string(2) Y T_STAGE : string(2)
I Diagnosis : skring(40) £ Date_of_Eirth : timestamp £ DATE_OF_BIRTH : timestamp
A Diagnosis_Code @ string(5) £ Diagrosis @ skring40) £ DIAGMOSIS & string(300)
A Firsk_Mame : string(<0) £ Diagnosis_Cade : string(S) £ DIAGMOSIS_CODE : string(S)
£ Gender : stringi1) 24 First_Mame : string{40) 4 FIRST_MAME : string{40)
A Grade : string(1) 2 Gender : string(1) 2 GEMDER : string{1)
° A Performance_Skatus :ink 2 crade : string(1) 2 GRADE : string(1)
Lo cat I o n £ Surname ¢ string{40) 54 Performance_Status : int 54 PERFORMANCE_STATUS @ int
A surname 1 skring(s0) 2 SURMAME : string{40)
] PRIMARY
PY 1 o I I V I . Pl PRIMARY Pl Sys_CO02944195
DB1: IFIC, Valencia

PORTAL IFIC CERN

* DB2: CERN, Geneva VDB MySQL Oracle
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Database Federation Q
PARTNER

e Avirtual database(VDB) over distributed databases
* Leave data where it was created, not copy it centrally
* Mediates access to heterogeneous repositories

Portal/Client

Jboss Teiid(/Designer) | JBossTeiid

VDB View
 Open source, free

|

| |

| |

| |

. . 1 . . |

* Connects databases, files, services : Dynamic Federation :
| Static Mapping |

* Designer for custom virtual views ] |
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Goal

Fle Edt Wew History Bookmarks Tools Help

PARTNER

¥ comuch | https:{fvapartners.com.chiwebiquest/hispdbz - @[ 49 cosce

|
€2
Fia DBZ - HI!

* Web2.0 secure and intuitive portal ==~ &

L

e Easy to develop interfaces f/“ PARTNER
-

\
L

Welcome VDB DB1 DB2 Dector Follewup

Portal: Liferay

Keys @ CERN OraDB

Patient Followup

* User and content management C e R e A e

Patient information

Detail  list  Both

° f I First name |CHRISTINA Date of hirth ¥ 10/27/55
Standard for Portlet 2.0 Surmame [EEWETT —
Diagnosis - | Stage
Diagnosis Cervix Cancer Code C530 PS 100 T 1B N M Grade 2
Treatment

User interface: OpenXava

@ Add ¥ Remove selected

[ I Stant ‘i End i Fractions

E= =
= 8

* EasyJava development framework .- ¢ - e A e s
* Liferay compatible T
* Provides a nice DB interface m_
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http://www.liferay.com/
http://openxava.org/web/guest/credits

Security

. | (-',l L2 [ P4 cern.ch | https:/fvopartnerdd.cern.chy
* TLS encrypted connection e

| ¥ Welcome - HISP | 4+ |

* Login based on ﬁ
— password ZEPPARTNER

— X509 (grid-compatible) certificates = “—=
EN

HISP YWeelcome

Role based access control

s |
* Doctor N
* Patient :m:d
* Researcher e |
+ Admin B
—
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Reporting Setup

*  Forms based on W3C
Xforms

better *” FOR M

* XForms rendered by Forms displa gt
betterFORM and blay Storage of submitted

accessed through portal forms data (XML) and
corresponding schemas

*  Form data submitted to

eXistXML database
- Script for XML
. : : APACHE )
Data inserted in TTTEETEVTE > relational
corresponding hospital schema
DB transformation,
Hospital insert into
DB MySQL
MOD_PYTHON
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Doctor Reporting Forms

Web forms for doctor reporting:

e coded terms for CTCAE and

RTO G SCO ri n g SySte m S D?cc::t::stn:::‘li:s Doctor Surmame working for
° I n p ut Ve rifi Catio n befo re Raj Jena TestDoctorlnstitution
SmeISSIOn Patient Details
Patient First MName Patient Surname Date Of Birth
Steve Richardson 1962-02-05

e Datais sent to database as
observation entries

CTCAE based Adverse Event recording = RTOG based Adverse Event recording (acute) = RTOG based Adverse Event recording

CTCAE based reporting
Adverse Event Name Grade: Start Date
| Abdominal soft tissue necrosis |=| |Grade 0 Adverse Event |+| [2011-01-01
| Abdominal pain |=| |Grade 2 Adverse Event |[»| 2011-08-16
|Acidosi9 E | Grade 2 Adverse Event El >} gg\?ecriz;r;iednit\?v;vshsgst.zsved
forthe firsttime.

Add Adverse Event Field

Delete Adverse Event Field

Save
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Patient Reported Outcome Measures

We b fO r m S fO r p at i e nt re p O rti n g : Personal Details | Head and Neck Pain | Mouth and eating || Skin | Voice  Hearing

Personal Details
First Name Last Name Date Of Birth P

* Implements questions for CTCAE based | **
PROM questionnaire for radiotherapy Skin
adverse events in head and neck region | ey s e orfaingofyou s

(OMNo@ Yes

[l

* Input verification before submission i €7

(® Only close-up() Easily apparent

Does it affect your appearance?

Ees ir
Mo
* “raw data” is saved to dedicated I‘Jﬁuﬁr ot your s s s
d ata ba Se How severe is the skin thickening / hardening?*
| Marked =

* CTCAE score could be calculated from tommy s
PROM replies and is sent to database

Do you have any puffiness in your head and neck?"
(OMNo@ Yes

Has it interfered with any function (eg. tuming your head or opening mouth) compared with before radiotherapy?*
(O No@®@ Yes

Save | Calculate CTCAE Score and Submit

Questions taken from:
http://www.christie.nhs.uk/pro/depts/clinonc/lent_soma/docs/Raphnsubj.pdf
Patient reported outcome measures for head and neck region, Christie’s hospital, Manchester, UK
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http://www.christie.nhs.uk/pro/depts/clinonc/lent_soma/docs/Raphnsubj.pdf

Analysis

Adverse Events for tumour entities

Please pick the disease of your choice

Re a It i m e Stat i Sti CS l-‘v-]f N I-é-] Anal Cancer, All Grades, Top 10 of Adverse Events

[ Anal Cancer

M Diarrhoea
M Fatigue
¥ Dermatitis
M Nausea
M Pain
M Flatelets
M Stomatitis
M Neutrophils
M vomiting
M Cystitis
M Other

Number of Sideeflects displayed:| Top 10 |5 ( Submit Query )

All
Top 5

* Anonymous query of all DBs

* Selection of desired query via drop
down menues

Anal Cancer, severe Adverse Events, Top 5 of Adverse Events
M Flatelets
M Dermatitis
[ Diarrhoea
M Pain

M Neutrophils

B Other

* Query of the VDB via ODBC connection

* Display of results with Google Charts

| Diarrhoea
154 (11.7%)
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hPABTN ER

Results — prototype ready:
* Data-driven collaborative portal
* Heterogeneous database federation
* Forms for data taking
* Integrated statistics

DEMO:http://bit.ly/poVWbg

Features:
* Free and open source
e Community supported
* Enterprise ready

Outlook:
* Search patterns in federation: algorithms, data privacy
* Formalizing data capturing forms
* Prediction model for side effects
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A last thought...

Sharing health data: good intentions are not enough
E. Pisani, C. AbouZahr
Bulletin of the World Health Organization 2010;88:462-466. doi:10.2471/BLT.09.074393

“As they prepare for careers in science, today’s students doubtless hear the same clichés
as we did a generation ago: science advances collaboratively, we reproduce and extend the
work of others, we stand on the shoulders of giants.

In some fields, such as genomics, these axioms are becoming true. In epidemiology and

public health, however, data sharing and collaboration remain more aspirational than
real.”

“Technically, the challenges are not trivial, but they have been overcome]|...]
We maintain that the major constraints to feasibility are a cultural resistance to
change from within our own scientific community, and a reluctance of any
institution to take leadership of the data sharing agenda.”

T

source: http://www.who.int/bulletin/volumes/88/6/09-074393/en/index.html
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