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1 Solution Information

The pre-assembled trial system for SAP Connected Health platform and SAP Medical Research Insights is
delivered through a software appliance format, which is specifically optimized for Cloud deployment. This
appliance contains the following:

® Pre-installed HANA system

e Required software components for SAP Connected Health platform and SAP Medical Research Insights
® Anactive system and application configurations for the trial purpose

This guide provides the information about the generic prerequisites required to explore the platform capabilities
available in the SAP Connected Health platform and SAP Medical Research Insights cloud environment. This cloud
instance is fully configured for trial purpose and has an active system with pre-installed SAP SDI Data Provisioning
Server and Data Provisioning agent for data integration activities.

This document is intended for system administrators and technical consultants, responsible for system setup and
preparation including troubleshooting. Administrators and consultants are expected to have sound knowledge of
SAP Best Practices. This document does not provide a general overview and explanation of SAP Best Practices.

Related Information

Product Name [page 3]

Licenses [page 5]

Security Aspects [page 6]

Solution Provisioning in SAP Cloud Appliance Library [page 7]

1.1 Product Name

This trial product comprises both SAP Connected Health platform and SAP Medical Research Insights. Although
SAP Connected Health platform appears as the product name both on the SAP Cloud Appliance Library and in
this guide, several applications within this trial version use the previous name of the product, SAP Foundation for
Health.

For this trial version, these two name variations should be treated as synonyms.
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Material Numbers

Table 1:
Number Description
51050700 SAP Medical Research Insights 2.0
51050701 SAP Foundation for Health 1.0
51050838 SAP HANA, Platform Edition 1.0 SPS 11 Rev 112
51049942 HANA EIM SERVICES 1.0

Database Server Details

Table 2:
Name Value Description
SID HDB System ID of the SAP system
Instance Number 00 Instance number of the central instance
of the SAP System
DB Type HDB Type of the database
Username SYSTEM These are the standard users which you
can use to access the database server
Password Tourl234 The initial password of the master sys-
tem. Note that for solution provisioning
in SAP Cloud Appliance Library the pass-
word is reset with the one provided when
you create an instance.
OS Users and Groups
Table 3:
User Password Description
hdbadm Tourl234 SAP HANA system administrator
dpagent Tourl234 SAP IM DP Agent administrator
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Password Description
root <none> The default OS Administrator user for Li-
nux SUSE.

1.2 Licenses

Free Trial License Agreement

This solution can be used for trial purposes within the configured free period. Note that you are not allowed to

install license keys under the Free Trial License Agreement.

SAP Product License Agreement:

To use the instances created from this solution under your own SAP Product License Agreements, you have to
unlock the solution in SAP Cloud Appliance Library. The prerequisites are that you own the required SAP Product
licenses and that you purchase the SAP Cloud Appliance Library subscription package. For more information, see
Unlocking Solutions.

License Keys Installation

After you create the solution instance in SAP Cloud Appliance Library, the SAP system generates a temporary
license key that is sufficient for the exploration purpose. Note that valid license is required to use the solution
instance after the expiration of the pre-installed temporary license. For this solution you have to request and
install the following license keys:

Table 4:
Product Version Comment
HDB SAP HANA, plat- 1.0 n/a Linux Recommended
form edition quantity is mini-
mum 64 GB Main
Memory
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SID Product Version ’ DB ’ oS Comment
n/a SAP Connected 1.0 n/a Linux Recommended
Health platform quantity is mini-
mum 64 GB Main
Memory
n/a SAP Medical Re- 2.0 n/a Linux Recommended
search Insights quantity is mini-
mum 64 GB Main
Memory

For more information about how to request and install product license keys, see this SCN#& blog.

1.3 Security Aspects

Please note that creating your instances in the public zone of your cloud computing platform is convenient but
less secure. Ensure that only port 22 (SSH) is opened when working with Linux-based solutions and port 3389
(RDP) when working with Windows based solutions. In addition, we also recommend that you limit the access to
your instances by defining a specific IP range in the Access Points settings, using CIDR notation -https://
en.wikipedia.org/wiki/Classless_Inter-Domain_Routing # . The more complex but secure alternative is to set up a
virtual private cloud (VPC) with VPN access, which is described in this tutorial on SCN -http://scn.sap.com/
docs/DOC-57869% .

The list below describes the ports opened for the security group formed by the server components of your
solution instance:

To access back-end servers on the operating system (OS) level, use the following information:

Table 5:
Protocol Port Description
SSH 22 Used for SSH connection to Linux-based
servers
RDP 3389 Used for RDP connection to Windows
based servers

You must change the initial user passwords provided by SAP when you log onto the system for the first time.

Note that when using HANA based appliances, HANA systems are not installed individually but cloned from a
template system. As a consequence of this cloning process, the existing root keys are cloned. For more
information, see SAP Note 2134846 - HANA encryption key handling during system cloning#r.
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Security Vulnerabilities

For information about known security vulnerabilities, see the SAP Cloud Appliance Library Public Wikif .

1.4 Solution Provisioning in SAP Cloud Appliance Library

If you have a user in SAP Cloud Appliance Library, you need to meet the following prerequisites before starting to
use the SAP Cloud Appliance library:

Cloud Provider Configurations

You have a valid account in one of the cloud providers supported by SAP Cloud Appliance Library. If you already
have an active cloud provider account, you can proceed directly with the next section. Otherwise, navigate to the
cloud provider home page and sign up.

For more information about the supported cloud providers, click the link to the FAQ page: http://scn.sap.com/
docs/DOC-33673%.

Navigate to SAP Cloud Appliance Library

Open the SAP Cloud Appliance Library in your Web browser using the following link: https://cal.sap.com

For more information about how to use solutions in SAP Cloud Appliance Library, see the official documentation

of SAP Cloud Appliance Library (choose || Support # Documentation 3 link and choose (expand all) button to see
all documents in the structure). You can also use the context help in SAP Cloud Appliance Library by choosing the
HelpHelp panel from the right side.
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2 Before You Start

Related Information

Users [page 8]
Ontology Content [page 8]
Setting Up Document Processing [page 12]

2.1 Users

For this trial version, you can log on as the following users:

Table 6:

User Password Description

Administrator Tourl234 This user has access to all standard sce-
narios and is intended to be the primary
user for the trial version.

MIMIC Tourl234 This user is required for integrating and
using the optional MIMIC clinical data.

TA_USER Tourl234 This user is required for integrating un-
structured documents and to analyze
extracted content in the patient analyt-
ics application.

If you want to learn more about user management, see the SAP Connected Health Platform Administration Guide
at http://help.sap.com/platform_health101.

2.2 Ontology Content
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Related Information

Ontology Content Providers [page 9]

Integrating Content from Ontology Content Providers [page 11]

2.2.1 Ontology Content Providers

SAP Connected Health relies on ontology content from a number of providers.

Table 7:

Content Provider

Use of Content in SAP Connected
Health

Web Page

National Cancer Institute Metathesaurus
(NCIm)

Biomedical concepts, including their re-
lationships

NCIm is derived from the Unified Medi-
cal Language System (UMLS).

http://ncimeta.nci.nih.gov/ #

Value Set Authority Center

Vocabulary value sets issued by the
Value Set Authority Center (VSAC).

1 Note

These value sets are not used by any
application provided with the stand-
ard version of SAP Connected Health.

https://vsac.nim.nih.gov/ #*

Centers for Medicare & Medicaid Serv-

General equivalence mappings to trans-

http://www.cms.gov

(Logical Observations Identifiers,
Names, Codes)

stitute, is a database and standard for
laboratory test orders and results. It ap-
plies universal code names and identifi-
ers to medical terminology related to
electronic health records.

ices late ICD9CM codes into ICD1I0CM codes

RxNorm Provides normalized names for clinical | http://rxnav.nim.nih.gov/ #*
drugs and maps its names to many of
the common drug vocabularies

LOINC LOINGC, produced by the Regenstrief In- | https://loinc.org/

SAP Vocabularies

Additional reference information, includ-

ing mapping and classifications of con-
tent provided by other content provid-
ers.

This vocabulary content is provided with
the plug-in Vocabulary ID Mappings for
Ontology Services.
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Web Page

Content Provider Use of Content in SAP Connected
Health

National Center for Biotechnology Infor- | This extension provides the system with | Nttp://www.ncbi.nim.nih.gov/gene "
mation (NCBI) Gene content from The National Center for Bi-
otechnology Information (NCBI). This in-
cludes symbols and synonyms as well as
description and designations of the
genes. Also it provides taxonomy ID,
type of gene, chromosome and corre-
sponding map location for the genes.
Moreover, it includes relations between
a gene with a ID from NCBI vocabulary to
other vocabularies which are existing in
the system.

This content is used to extract entities

during text analysis.

1 Note

To integrate ontology content from these providers, the content must be available as CSV files.

Provider Ranking

If two or more providers are providing terms for identical codes, the system identifies the winning term as the
term coming from whichever provider was integrated into the system first.

You can adjust the ranking by executing the following procedures:

® "SAP HPH"."sap.hc.hph.ots.services.lib::SetWinningTermProvider" (vocabulary id,
provider name)
For the specified vocabulary, this procedure sets the rank of the specified provider to 1 and lowers the rank of
all others.

® "SAP HPH"."sap.hc.hph.ots.services.lib::SetWinningVocabularyProvider" (provider name
)
If an external vocabulary ID refers to multiple internal vocabulary IDs based on different providers, for
example ICD refers to both ots.ICD.ICD9CMand ots.ICD.ICD10CM, this procedure ensures the specified
provider always wins.
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2.2.2 Integrating Content from Ontology Content Providers

Import and transform ontologies from external sources by using the Data Integration Cockpit.

Prerequisites

® You have the required licenses for the ontology sources you want to use.

Context

To ensure that clinical data created in different external systems using different coding systems is correctly
interpreted and harmonized, SAP Connected Health supports the integration of ontology content from external
providers. To integrate this content into the platform, you must import it into the system and then transform and
optimize it.

1 Note

Based on the volume and complexity of the data, the import and transformation of ontology content can take
up to several hours. Please plan accordingly.

Procedure

1. Download ontology content directly from the relevant content providers and save the files to the appropriate
folder.
You save the files under /hana/shared/ffh-data/ in the following folders:
© ncim
o valuesets
o cmsgems
o rxnorm
o vocabularies

1 Note

For the vocabularies content, the required file is provided with the plug-in Vocabulary ID Mappings for

Ontology Services in the repository package | sap # hc ¥ hph ¥ plugins ¥ ots ¥ vocabularies » data 3.

2. Gotothe SAP Fiori launchpad for SAP Connected Health.
3. Open the Data Integration Cockpit app.
4. Import the required vocabularies content provided by SAP.

a. Select the Import data integration extension for vocabularies.
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b. Choose Run Profile.

c. To monitor the status of the data integration run, choose the Monitor view to see the start time, duration,
and status for each applied profile.

d. To monitor any impacts on the related tables in the clinical data warehouse, use the Clinical Data
Warehouse Cockpit app.

5. After the profile run is complete, select the Transform data integration extension for vocabularies, and choose
Run Profile.

6. Repeat steps 4-5 for any ontology content providers you want to support.

1 Note
If you want to use CMS GEMs ontology content, you must first integrate NClm ontology content.

As a prerequisite to set up document processing task, you must generate dictionaries using python script
in the folder /hana/shared/ffh-py/createMedDict.py.

Sample Code

python CALDocProcessing.py

2.3 Setting Up Document Processing

Related Information

Integrating Unstructured Documents [page 12]

2.3.1 Integrating Unstructured Documents

Import and transform unstructured clinical documents, such as a doctor's note, from external sources by using
the Data Integration Cockpit.

Prerequisites

® You have downloaded ontology content directly from the relevant content providers and save the files to the
appropriate folder.

® You have imported and integrated ontology content using data integration profile runs using theData
Integration Cockpit.
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You have generated dictionaries using python script in the folder /hana/shared/ffh-py/
createMedDict.py

You have activated the SAP Connected Health Platform Medical Text Processing Plug-In and configured the
Document Type by choosing the type customer.documents.

Context

To use unstructured documents in patient-related applications, data integration extensions are used to import the
documents into SAP HANA to then generate document indexes and extract metadata that can be used in the
patient-related applications.

Procedure

1.

ok~ W

Save the unstructured clinical documents to the appropriate folder.

You save the files under /hana/shared/ffh-data/blob folder.

Go to the SAP Fiori launchpad for SAP Foundation for Health.

Open the Data Integration Cockpit app.

Select the data integration staging extension and choose Run Profile.

Goto /hana/shared/ffh-py/CALDocProcessing.py and run the python script to assign documents to

the specific patient.

Run the python script using "hdbadm" user crendentials.

Sample Code

python CALDocProcessing.py

Select the data integration document processing extension and choose Run Profile.

To view the documents related to a patient, use the Patient Search application, search for the specific patient,
and go to the Related Documents view. To analyze the content in the documents, see Analyzing Content
Extracted from Documents [page 42].
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3 Guided Tours

Related Information

Analyzing Clinical Data [page 14]
Analyzing Genomic Data [page 30]
Analyzing Content Extracted from Documents [page 42]

3.1 Analyzing Clinical Data

Follow this step-by-step guide to get an introduction to how you can use SAP Connected Health to analyze clinical
data.

Context

Let's assume you are a physician and cancer researcher. You're considering initiating a new clinical study about
special dependencies in lung cancer. Therefore, you would like to investigate particular aspects of lung cancer and
create a new patient cohort.

The initial screen presents the SAP Fiori launchpad, where you can start your analysis. From the launchpad, you
can also access existing patient cohorts, search for patients, and create personalized tiles. You can also get
application help and change your profile.

Procedure

1. Open the SAP Fiorilaunchpad.
= T

SAP Connected Health Platform - User Apps

Patient Analytics Search Cohorts Application Help Application Help My Profile
SAP Connected Health ... SAP Medical Research I...

fal
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2. Start the analysis by clicking Patient Analytics.

On the left hand side, filter cards for basic patient data and the primary tumor diagnosis are displayed. This is
the mechanism used to build the cohort, or set of criteria to filter out unrelated patients.

When the application is loaded, a chart is displayed that shows the number of patients per diagnosis (ICD-10-
CM Code). The number at the top right corresponds to the amount of patients that are being aggregated for
the current view.

@ T &5 ADMINISTRATOR v
W ta PR S

7101092 ISR

Match all of the following: ~
i You may only see a restricted amount of patients due to privacy privileges.

Y. Add Fitter Card
16000 4 @ Patient Count
Basic Data =, % Patient Count
Smoker All v
Gender Al - 14000
Biomarker Type All -
Primary Tumor Diagnosis A =
12000
ICD-10-CM Code | All v

Age at Diagnosis

10000 4
Maich any of the following:
A Add Filter Card

8000 |
6000 |
4000

X3 a
o balluatally | 1 |||I .|| .ul

x;

X, ICD-10-CM Code

3. Search for an ICD code.

a. Inthe Primary Tumor Diagnosis filter card in the Match all of the following area, enter descriptive terms,
such as lung.

b. Select the entry C34.

The chart now only shows a column for patients with lung cancer.
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& E

‘E ADMINISTRATOR Vv

Match all of the following:

T Add Filter Card
Basic Data

Smoker All

Gender Al
Biomarker Type Al

Primary Tumor Diagnosis A

ICD-10-CM Code

Age at Diagnosis

Match any of the following:

T Add Filter Card

y

X
X

X

Patient Count

ICD-10-CM Code

9000

8000

7000

5000 |

5000 -

4000

3000

2000

1000 -

a oWk 8 # 8706 S L

i You may only see a restricied amount of patients due to privacy privileges

@ Patient Count

4. Find out whether these patients had a chemotherapy treatment by adding the chemotherapy protocol
attribute to the chart. To do so, click the gray button labeled X, in the lower left corner of the graphic and

16

select the entry | More » Chemotherapy ¥ Protocol 3.
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& T 25 ADMINISTRATOR
Y L T L~

7 8706 g L

Maich all of the following: ~
@i You may only see a restricied amount of patients due fo privacy privileges.

h A Add Filter Card
9000 - @ Patient Count
Basic Data =, y Patient Count
Smoker All v
Gender Al - 8000 4
Biomarker Type Al v
Primary Tumor Diagnosis A =, 7000 4
1CD-10-CM Code v
Age at Diagnosis 5000
Match any of the following®
5000 -
h A Add Filter Card
4000 4
Primary Tumor Diagnosis >
3000 +
TNM Classification >
Radiotherapy >
Chemotherapy > | OPs Code
2000 -
| Surgery > | Protocol
None Genome Sequencing > | StartYear
Basic Data > | Genetic Variant > | start Month
Primary Tumor Diagnosis A~ > | Vital Status > Start Date
% | More > | Biobank > | Start Date/Time

% 4 0 Endnate

¥ ICD-10-CM Code ,

The chart now shows the number of patients per chemotherapy regimen / drug combination. Note that by
adding the X, level on the X-axis automatically a new filter card, Chemotherapy A, is displayed on the left-hand
side of the screen.
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& E

‘E ADMINISTRATOR Vv

Match all of the following:

T Add Filter Card
Basic Data
Smoker All
Gender Al
Biomarker Type All

Primary Tumor Diagnosis A
ICD-10-CM Code
Age at Diagnosis
Chemotherapy A

OPS Code All

Protocol All

Match any of the following:

NEA Add Filter Card

y

X

X

X

Patient Count

Prolocol

ICD-10-CM Code

1400

1200

1000

800 |

600

a B R B

7 3357 S L

i You may only see a restricied amount of patients due to privacy privileges

docetaxel ! cisplatin

@ Patient Count

paclitaxel / carboplatin
pemetrexed [ cisplatin
vinorelbin / cisplatin

c34

Restrict the patients to only those who received the pemetrexed / cisplatin drug in the chemotherapy. To do

so, click the corresponding column in the chart and click the '-"‘?""- icon.

The graph displays a single bar chart that shows all lung cancer patients who received a chemotherapy with
pemetrexed/cisplatin.
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& T &5 ADMINISTRATOR W
* L R %1366 & L

Maich all of the following: ~
@i You may only see a restricied amount of patients due fo privacy privileges.

h A Add Fitter Card
1400 - @ Patient Count
Basic Data =, y Patient Count
Smoker All v
Gender Al v
1200 4
Biomarker Type All -
Primary Tumor Diagnosis A =,
ICD-10-CM Code v 1000 -
Age at Diagnosis
Chemotherapy A =,
800
OPS Code Al -
pemetrexed/ |4
Protocol cisplatin
600 -|
Match any of the following:
Y. Add Filter Card
400
200
X 2
o
X Proocol pemetrexed | cisplatin
X, ICD-10-CM Code , cas

6. Asyou want to consider patients with various chemotherapies, add another chemotherapy filter card and
require the subset to be again classified according to the new treatment. To do so, add a second
chemotherapy filter card using the Add Filter Card button in the Match all of the following area at the upper left
side of the screen and select Chemotherapy.

The data model of the application enables you to add an arbitrary number of clinical events in a patient’s
history to further refine the patient cohort. The chart will adjust automatically to show patients with the
different cases.

The new filter card is displayed and the number of patients reduces further.
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& E

‘E ADMINISTRATOR Vv

¥
Match all of the following:
T Add Filter Card
Basic Data EA
Smoker Al v
Gender Al v
Biomarker Type Al v

Primary Tumer Diagnosis A =,

N

ICD-10-CM Code v

Age at Diagnosis

Chemotherapy A =,

OPS Code All v

pemetrexed/ |8
Protocol =i

Chemotherapy B

i

OPS Code All v

Protocol All v

Match any of the following:

NA Add Filter Card

y

X
X

X

Patient Count

Protocol

ICD-10-CM Code

260

180 |

160

140

120

100

80 |

40

20 4

P U <1

Ii.zsal S

i You may only see a restricied amount of patients due to privacy privileges

@ Patient Count

pemetrexed / cisplatin

c34

7. You want to consider only patients who had two treatments and you want to know which second therapies
they received. To find out, add the protocol attribute of the Chemotherapy B to the chart by clicking the gray

20

button labeled X3 in the lower left.
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ﬁ w &~ ADMINISTRATOR v

* LI U U~ #1366 S L
Maich all of the following: ~
@i You may only see a restricied amount of patients due fo privacy privileges.
‘ Add Filter Card
1400 - B Patient Count
Basic Data = y Patient Count stent Coun
=
Smoker Al -
Gender Al -
1200 4
Biomarker Type Al -
Primary Tumor Diagnosis A
ICD-10-CM Code C34 x 4 1000 -
Age at Diagnosis
Chemotherapy A
800 4
OPS Code Al -
Protocol =h
600 -
Primary Tumor Diagnosis >
Match any of the following:
TNM Classification >
Add Filter Card |
Radiotherapy >
400 4
| Chemotherapy > | OPs Code
None Surgery > | Protocol
Basic Data > | Genome Sequencing > | Start Year
Primary Tumor Diagnosis A > | Genetic Variant > | start Montn
Chemotherapy A > | vital Status > | Start Date
More > | Biobank > | start Date/Time
% - o End Date
X Protocol pemetrexed | cisplatin
X, ICD-10-CM Code , cas

Four bars showing four different second chemotherapies appear on the screen.

# Fr

ADMINISTRATOR W

¥ a al vk ® 7258 g+
Match all of the following:
i You may only see a restricted amount of patients due to privacy privileges.
‘ Add Filter Card

120
Sasic Data y Patient Count @ patient Gount
Smoker Al v
Gender All v
Biomarker Type Al v 100 4
Primary Tumor Diagnosis A E
ICD-10-CM Code | [CRTIES -

Age at Diagnosis 201

Chemotherapy A

=

OPS Code Al v

pemetrexed /
Protocol cisplatin

Chemotherapy B

40
OPS Code Al -
Protocol Al -
Match any of the following: 20 4

Add Fitter Card

X5 Protocol  ; docetaxel / cisplatin paciitaxel / carboplatin pemetrexed / cisplatin vinorelbin / cisplatin

X: Profocol pemetrexed / cisplatin

c34

X ICD-10-CM Code ,
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8. Add a time constraint to show only patients who had an additional chemotherapy after their pemetrexed /
cisplatin therapy.

22

a. Open the menu of the filter card Chemotherapy A and choose Time and Next Interaction.

&

‘E ADMINISTRATOR Vv

Match all of the following:

Add Filter Card

Basic Data

Smoker Al
Gender Al
Biomarker Type Al

Primary Tumor Diagnosis A

ICD-10-CM Code C34x

Age at Diagnosis

Chemotherapy A

OPS Code Al

Chemotherapy B

OPS Code Al

Protocol Al

Match any of the following

Add Filter Card

b

i

Patient Count

1 X Remove Filter

| & Reset Filter

pemetrexed |
Protocol ==

/' Rename Filter Card

OPS Code
Protocol

+ [ Start Year

| [J] Start Date

| [] Start Month

[] Start Date/Time

[] End Date

] Time

[] Next Interaction

[] parent

] Exclude

X

T % T Pmwmwml

ICD-10-CM Code

120 4

100 4

80
60 4
40
20
04 . .

U LS %258 g L

@ You may only see a restricted amount of patients due to privacy privileges.

@ Patient Count

docetaxel / cisplatin paclitaxel / carboplatin pemetrexed / cisplatin vinorelbin / cisplatin
pemetrexed / cisplatin

c34

Set the Next Interaction filter option to Chemotherapy B.

&

‘E ADMINISTRATOR Vv

Maich all of the following:

Add Filter Card

Basic Data

Smoker All
Gender All
Biomarker Type All

Primary Tumor Diagnosis A

€34 x
ICD-10-CM Code

Age at Diagnosis
Chemotherapy A

OPS Code Al

%

vemetrexed [
Protocol | cisplatin

Days Until Next interactil NO"e

Primary Tumor Diagnosis A
Chemotherapy B

Chemotherapy B -

OPS Code All

Protocol All

Match any of the following

Add Filter Card

PUBLIC

Patient Count

Profocol
Profocal

ICD-10-CM Code

120 4

100 4

80
60 4
40
20
04 . .

a oWk 8 #1258 [N

@i Youmay only see a restricted amount of patients due to privacy privileges.

@ Patient Count

docetaxel / cisplatin paclitaxel / carboplatin pemetrexed / cisplatin vinorelbin / cisplatin

pemetrexed / cisplatin

c34
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Note that the patient numbers become smaller as the chart now only displays patients that had an additional
chemotherapy after their initial pemetrexed / cisplatin therapy.

& T 25 ADMINISTRATOR
Y L T <] X157 S X
Maich all of the following: ~
@i You may only see a restricied amount of patients due fo privacy privileges.
h A Add Filter Card
100 4 @ Patient Count
Basic Data =, y Fatient Count
Smoker Al -
Gender Al -
Biomarker Type Al -
Primary Tumor Diagnosis A =,
.
ICD-10-CM Code
Age at Diagnosis
Chemotherapy A EA
OPS Code Al ol
:
Protocol VEs i
Nesxt Interaction ‘hemotherapy g
Days Until Next Interaction |1 || all
Chemotherapy B EA
OPS Code Al -
Protocol Al -
Match any of the following:
T Add Filter Card
X3 Protocel " docetaxel/ cisplatin paclitaxel / carboplatin pemetrexed / cisplatin vinorelbin / cisplatin
X Protocol pemetrexed | cisplatin
X, ICD-10-CM Code , cas

9. Asyou want to prove your hypothesis using the statistical life expectations of this patient cohort, have a look

at the Kaplan-Meier chart. To do so, switch to the Kaplan-Meier visualization by clicking I-L_'- icon.

The Kaplan-Meier chart shows how long the patients with the combination of chemotherapies lived after the
primary tumor diagnosis was made.
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4 £

‘E ADMINISTRATOR Vv

P = X157 S
Match all of the following: A
i You may only see a restricied amount of patients due to privacy privileges
T Add Filter Card
ICD-10-CM Code, Protocol,
_ Protocol
Basic Data = B 34, pemetrexed / cisplatin, do
€34, pemelrexed / cisplatin, pa
Smoker Al v €34, pemelrexed / cisplatin, pe.
B 34, pemetrexed / cisplatin, vin.
Gender Al v R
Biomarker Type Al v Primary Tumor Diagnosis A
Confidence Interval
X ) ) _ Censoring Events
Primary Tumeor Diagnosis A =

=8 v
ICD-10-CM Code

Age at Diagnosis

Ghemotherapy A =
OPS Code Al ol F
=
Protocol M
NextInteraction Chemotherapy | v
Days Uniil Next Interacion |1 |—| Al
Chemotherapy B =,
0%
OPS Code Al v
Protocol Al v
D S A A T T S S R

Match any of the following:

NA Add Filter Card
X Profocol

L] 16y11m

Xz Profocol

% ICD-10-CM Code ,

10. If this overview may not be detailed enough, click anywhere on the Kaplan-Meier chart and click again to zoom
or use the mouse-wheel to zoom in and out.

Now it looks like the patients who received pemetrexed/cisplatin as first chemotherapy and vinorelbine/
cisplatin as second chemotherapy (purple line) have a lower survival rate.
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# 7

lg ADMINISTRATOR Vv

* A d W L B E X157 S X
Maich all of the following: ~
@i You may only see a restricied amount of patients due fo privacy privileges.
h A Add Filter Card
ICD-10-CM Code, Protocol,
_ Protocol
Basic Data = 100% B C34, pemetrexed / cisplatin, do
€34, pemetrexed / cisplatin, pa
Smoker Al - €34, pemetrexed / cisplatin, pe
- B C34, pemetrexed / cisplatin, vin
Gender A -
Al Start Event
Biomarker Type Al - Primary Tumor Diagnosis A
o0 Confidence Interval
X ) . _ Censoring Events
Primary Tumor Diagnosis A =
7%
34 ] v
ICD-10-CM Code
27
Age at Diagnosis o
Chemotherapy A EA 0%
OPS Code Al ol
<o
:
Protocol VEs i
0%
Nesxt Interaction Chemotherapy |
Days Until Next Interaction |1 || all
20%
Chemotherapy B EA
0%
OPS Code Al -
Protocol Al -
£ E: N £ & & & &
Match any of the following:
T Add Filter Card
X Prolocol
L] y
Xz Protocol 16y11m

X, ICD-10-CM Code ,

11. As patients who received this combination of chemotherapies have a lower survival rate, let's investigate
further.

a. Click the il and return to the bar chart screen.
b. Select the patients in last bar chart on the screen who had vinorelbine/cisplatin as second chemotherapy

and click the E icon.

Now you can see that only 39 patients had vinorelbine/cisplatin as second chemotherapy.
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& E

‘E ADMINISTRATOR Vv

Match all of the following:

T Add Filter Card
Basic Data
Smoker All
Gender All
Biomarker Type All

Primary Tumor Diagnosis A

C34x
ICD-10-CM Code
Age at Diagnosis
Chemotherapy A
OPS Code Al

=

e
Protocol [ cisplatin

NextInteraction Chemotherapy | v

Days Unil Next Interaction | 1

Chemotherapy B

OPS Code Al

—| All

i

=D
Protocol cisplatin

Match any of the following:

A Add Filter Card

y

X
X

X

Patient Count

Protocol
Protocol

ICD-10-CM Code

40 4

25 |

20 -

FL R LY 739 S

i You may only see a restricied amount of patients due to privacy privileges

@ Patient Count

vinarelbin / cisplatin
pemetrexed / cisplatn

c34

12. As mutations that lead to over expression of EGFR are associated with lung cancer, try to find biomarkers
present in those specific group of patients. In addition, find out how many patients in your cohort are suffering
from lung cancer even though they are non-smokers.

26

a. For the stacked bar chart value, select | Basic Data j» Biomarker Type 3.
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& 7

&5 ADMINISTRATOR v
LR d LB OE 239 S
Match all of the Tollowing:
@ You may only see a restricted amount of patients due to privacy privileges.
‘ Add Fiter Card ‘
40
sacic Data y Patient Count @ Patient Count
[ T [ hone
Gender Al v §
Basic Data > | smoker
Bi ker Ty -
fomarker ype Al Primary Tumor Diagnosis A > | Nationality
Chemotherapy A > | Conort
Primary Tumor Diagnesis A Py
Chemotherapy B > | Country
1CD-10-CM Code More > | Gender
Month of Birth
Age atDiagnosis 25
Year of Birth
Chemotherapy A Biomarker Type
: Pack-Years Smoked
0Ps code Al ~|F 20
Smoking Onset Year
Protocol Smoking Onset Age
45 | | Smoking Stopped Year
Nextinteraction Ghematherapy | +
DW Source
Days Until Next Interaction =
Chemotherapy B 104
Protocol 5 |
Match any of the following: 0l
‘ ‘ X5 Protocol vinorelbin / cisplatin
Add Fiter Card
T. x: Protocol pemetrexed  cisplatin
X, IGD-10-CM Code , ca
& 7 25 ADMINISTRATOR v
e a ow n 8 %39 a 4
Match all of the following
{3 You may only see a restricted amount of patients due to privacy privileges.
‘ % Add Filter Card ‘
40 4 B Novalue
Basic Data =, v [Easencon ) ® BRAF
Biomarker Type ® ecFr
Smoker Al - : B KkRAS
B nRrAS
Gender A - 35
Biomarker Type Al -
Primary Tumor Diagnosis A 30
1CD-10-CM Code
Age atDiagnosis 25
Chemotherapy A
0PS Code Al «|F 20
Protocol
15 4
NextInteraction Ghematherapy | »
Days Until Next Interaction =
Chemotherapy B 104
OPS Code Al v
Protocol 54
Match any of the following: o
X5 Protocol vinorelbin / cisplatin
‘ % Add Filter Card ‘
x: Protocol pemetrexed  cisplatin
X ICD-10-CM Code , c4

b. Select the EGFR bar and click the '-"'?"'-' icon to drill down further.
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& &= ADMINISTRATOR v/

* e a LB = X £ G L
Match all of the following: N
i You may only see a restricled amount of patients due fo privacy privileges
‘ N Add Filter Card ‘
40 4 B Novalue
Basic Data =, y  PafientCount B BRAF
Biomarker Type 0 EGFR
B NRAS
Gender Al v 35 4
Biomarker Type Al -
Primary Tumor Diagnosis A =, 30
ICD-10-CM Code
Age at Diagnosis 25
Chemotherapy A =, Primary Tumor Diagnosis 1 - ICD-10-CM Code: €34
Chemotherapy 1- Protocol pemetrexed / cisplatin
OPS Code Al v 20 | Chemotherapy 2 - Protocol vinorelbin / cisplatin
General - Biomarker Type: EGFR
pemetrexed _ [0
Protocol I cisplatin Patient Count 12
15 <
Next Interaction Chemotherapy | ~
Days Unfil Next interacton |1 |
Chemotherapy B 104
vinoretbin /! _ [
Protocol ispia 54
Match any of the following: 0
X3 Protocol vinorelbin / cisplatin
Add Fiter Card
% Profocol pemetrexed / cisplatin
X, IGD-10-GM Code cae

The single bar chart shows 12 patients with the EGFR biomarker.

& g7 &5 ADMINISTRATOR

* % T fal @A
Match all of the following:
@i Youmay only see a restricted amount of patients due to privacy privileges.
‘ Add Fiter Card ‘

1 @ EGFR

Basic Data y  PatientCount
Biomarker Type

Smoker Al -
Gender Al -

10 4
Biomarker Type
Primary Tumor Diagnosis A E‘

5 |

ICD-10-CM Code

Age at Diagnosis

Chemotherapy A

OPS Code All ~

Protocol

Nesxt Interaction Chemotherapy |« 1

Days Uniil Next Interaction

Chemotherapy B

OPS Code All v 24

Protocol
0
Match any of the following % Protocol vinorelbin  cisplatin
emetrexed / cisplatin
‘ Add Fitter Card ‘ e Protocal E o
Xy ICD-10-CM Code a4

c. Limit the cohort to non-smokers. To do so, in the Basic Data filter card, in the Smoker field, choose No.

A total of 10 patients are non-smokers.
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Insights

o w &= ADMINISTRATOR v
® a H R 8 %10 e 3+
Match all of the following:
i You may only see a restricied amount of patients due to privacy privileges
YA Add Filter Card
10 4 @ EGFR
Basic Data =, ¥ PatientCount
Biomarker Type
Smoker .
Gender Al v
EGFR x v 24
Biomarker Type
Primary Tumor Diagnosis A =, 74
C3x v
ICD-10-CM Code
64
Age at Diagnosis
Chemotherapy A =, 51
OPS Code Al v
4
pemetrexed |4
Protocol | cisplat
NextInteraction Chemotherapy | 39
Days Unil NextInteraction 1| = Al
= 24
Chemetherapy B =,
OFS Code v
e 14
el v
04
Xs Protocol vinorelbin / cisplatin
Match any of the following X2 Profocol pemetrexed  cisplatin
hA Add Filter Card ¥, 1CD-10-CM Code , ca4

Create a patient list by clicking the

con. Due to privacy privileges, not all patients are visible in detail.

&« 7 25 ADMINISTRATOR v/
AR al Wk B A 10 &g
Match all of the following: ~
i3 You may only see a restricted amount of patients due to privacy privileges.
N Add Filter Card
Choose Columns 4
Basic Data =
Last Name First Name Date of Birth Gender Age at Diagnosis ICD-10-CM Code
Smoker Ho>< v Burke LORRIE Feb 25, 1951 w 63 c34
Fields KEVEN Oct 20, 1952 M 61 c34
Gender Al ~
Herrera KRYSTLE Feb 17, 1939 " 73 Cc34
~
Biomarker Type Holt NESTOR Aug 8, 1953 M 58 C34
Hopkins. JEREMIAH Apr 20, 1963 M 51 c34
Primary Tumor Diagnosis A = Mertens SAMMIE Mar 4, 1972 M 42 c34
Murphy RICKY Nov 6, 1939 M 75 c34
ICD-10-CM Code Cax v
Perez LEIGH Aug 24, 1951 M 62 c34
Age at Diagnosis Peterson RUDOLF May 15. 1936 M 79 c34
Ramos BO Oct 20, 1963 M 50 c34
Chemotherapy A =,
OPS Code Al -
:
Protocol | cisplal
Next Interaction Chemotherapy | v
Days Until Next Interaction 1 —| Al
Chemotherapy B =,
OPS Code v
inorelbin 4
Protocol e
Match any of the following:
N Add Fiter Gard
13. Based on your patient analysis, create a cohort from your results and look into the details of a given patient.
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a. Choose Add to Cohort button and either add the patients to an existing cohort or create a new cohort. For
this example, create a new cohort and give it a unique name.

You have a choice between adding just the patients you have permission to view or all the patients
including those you can't see.

b. From the SAP Fiori launchpad, open the Cohorts application and select your patient cohort.

c. View the details for the patient Lorrie Burke by clicking her name.

d. Use the navigation lane below the main timeline area to enlarge or move across the timeline and show the
interactions you want to see.

« Patient Summary

LORRIE Burke

730 Oak Lane Apt. 13, Marlow, UT 09389

Timeline Querview Related Documents
2015
Tiober November December January February March April May June
1 I I I
@ Diagnostics
DIAGNOSTICS oot 201
Oct4, 2014
RADIOTHERAPIES
© chemotherapies Chemotherapy
HEMOTHERAPIES Oct7,2014 - Dec 15,2014 War 19, 2015 - Mar 30, 2015

o P

3.2 Analyzing Genomic Data

Follow this step-by-step guide to get an introduction to how you can use SAP Connected Health to analyze
genomic data.

Context

Histological tumor classification does not provide exact information with respect to prognosis and recommended
treatments for cancer. Understanding the molecular root cause of the disease opens ways to provide more exact
treatment recommendations, build patient cohorts, and develop new drugs with higher efficacy.

Getting Started Guide for SAP Connected Health Platform and SAP Medical Research

Insights
30 PUBLIC Guided Tours



Imagine you work for the Cancer Genome Atlas Research Network, which is exploring multiple cancer types to
identify molecular biomarkers. It has been shown that genetic variations correlate with treatment outcome,
prognosis, or toxicity of drugs. A recent publication demonstrated that mutations, for example on the gene TP53,
show strong correlation of recurrence and disease prognosis. Here we want to investigate how this finding could
be potentially reproduced and used in our particular patient cohort.

Procedure

1. Open the SAP Fiori launchpad.
=

SAP Connected Health Platform - User Apps

Patient Analytics Cohorts Application Help Application Help My Profile
SAP Connected Health .. SAP Medical Research |..

fal

2. Start the analysis by clicking Patient Analytics.

On the left hand side, filter cards for basic patient data and the primary tumor diagnosis are displayed. This is
the mechanism used to build the cohort, or set of criteria to filter out unrelated patients.

When the application is loaded, a chart is displayed that shows the number of patients per diagnosis (ICD
Code). The number at the top right corresponds to the amount of patients that are being aggregated for the
current view.
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& E

‘E ADMINISTRATOR Vv

Match all of the following:

T Add Filter Card
Basic Data
Smoker All
Gender Al
Biomarker Type All

Primary Tumor Diagnosis A

ICD-10-CM Code Al

Age at Diagnosis

Match any of the following:

NA Add Filter Card

y  PatentCount

¥ ICD-10-CM Code

16000

14000 o

12000 o

10000 +

8000 {

6000 -|

4000 o

2000 4

L R Y L N~

7101092 S L

i You may only see a restricied amount of patients due to privacy privileges

@ Patient Count

3. Search for patients diagnosed with malignant neoplasm of corpus uteri (ICD-10-CM Code: C54) and the
cancer type Uterine Corpus Endometrial Carcinoma.

32

a. Inthe Primary Tumor Diagnosis A filter card, enter descriptive terms, such as corpus uteri.
b. Select the entry C54.

The chart now only shows a column for patients with the cancer type C54.

& T Al v ‘ Search SAP Connedted Healtt Fattorm a &% e v

* A WL B = #1983 5| L
Match all of the following: R

o pnvacy b
YA Ada Fiter Card
2000 @ Pasent Count
Basic Data = ¥ PatientCount
L]

Smoker ]
Gender 7]
Biomarker Type |1

Primary Tumor Dlagnosis A

ERET s |

2ge st Diagnosis.

Match any of the folowing:

N Add Fiter Card

PUBLIC

%

x

ICD-10-CM Cosa,

1200

1600

1400

1200

1000

400

200
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On the gray button labeled X, in the lower left corner, choose | Primary Tumor Diagnosis A ¥ Cancer

Type 3.

& B

Searcn SA

\P Connected Health Plafform ... a

&5 ALICE v

Malch all of the following

Y. Add Fier Card
Basic Data

Smoker ~

Genasr M.
BomarkerTipe |t

Primary Tumor Diagnosis A
1co-10-h Coce | [N

AgeatDiagnosis

Malch any of the following:

N Add Fiter Card

2000
Y PatientCounl
1800
1600
00
1200
1000 4
800
600
400
None
Basic Data >
Primary Tumor Diagnosis A >
% | More: >
% 7 0

| 1GD-10-CM Code

1CD-9-CM Code

Age at Diagnosis.

Lung Cancer Subtype

Start Year

Start Mentn

Start Date

Start DaterTime

| End Date

Histolagy
Cancer Abbreviation

Cancer Type

a WL R

@ You may only see aresticted amourt of paten's cua o prvacy prvieges

#1983 G L

® Fatient Count

Select only patients with uterine corpus endometrial carcinoma by clicking the corresponding column and

then choosing the = icon.

& 7

Al

~

Searc AP Comnected Healtn Fiattorm Q

&% AuLCE v
% L #1983 SR
Match all of the following ~
a s o
N Add Filter Card
1400
Basko Data = ¥ | PatentCount 9 patent Court
s .
Smoker A v
Gender Al v 1200
Biomarker Tipe [ Al v
Primary Tumor Diagnesis A =,
1000
ico-ocucose | (CEED -
Ageai Diagnosis
Gancer Type Al v &0
Match any of the following
500
NE Add Filter Card
00 Primary Tumor Diagnosis 1-1CD 10-CM Code: C54
Primary Tumar Diagnosis 1 - Carcor Type:  Uterine Corpus Endometrial Carcinoma
Patient Gount 548
200
x :  ——
0
* Novalue: Sarcoma ‘Skin Cutangous Melanoma Urerine

% ICD-10-CM Code

The bar chart now shows only one bar.
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@ = A v | Search SAP Connected Healih Fiatform Q &= ALIGE v
Ll ad W B B S L -
Match all of the following -
i
T Add Filter Card
550 L]
R - Y PatisniGount Patient Count
3
smater Al -
500
Gender Al -
Bomarkeripe | Al .
50
Primary Tumer Diagnesis A =
[ERTACTEIRNN < - o
‘Age atDiagnosis
Uterioe |13
oS 350
Cancer Type. Endometrial
Carcinoma
00
Mateh any of the following:
il 250
T Add Filter Card
200
150
100
50
“ .
o
T Utiine Corpus Endometta Carcinoma ‘
% ICD-10-CM Code , [

4. Break down the cohort by histology.

a. Onthe gray button labeled Xz in the lower left corner of the graphic, choose | Primary Tumor Diagnosis A

» Histology 3.

& B ~

v ‘ ‘Search SAP Connected Healtn Platform Q

&= ALcE v
T JA oW LB = 7,548 (S
Match all of the foliowing: 8
& vou may pasents due
Y. A Finer Carg
550 ® Fatent Count
Basic Data = M
- =] 7]
Smaker m v
500
Gener A -
Bomarke Type |an -
a5
Primary Tumor Diagnosis A =,
concucwe  |CEEY - a0
Age 3l Diagnosic
a0
Cancer Type
E
Match any of the following: IGD-9-CM Code:
250
Y. Add Fitter Card Age at Diagnosts.
Lung Cancer Subtype
200 < Start Vear
Start Month
150 || Start Date
Start DaterTime:
Ena Date
Nane Histology
Basic Data > | cancer Avbreviation
Primary Tumor Dagnoss A >
nore ;

x,—‘n[

CancerType

% | ICD-10-CM Code ,

Uterine Corpus Endometal Caranoma
54

b. Remove any irrelevant data or border-line cases and filter according to endometrioid and serous
histological findings. To do so, select Endometrioid endometrial adenocarcinoma and Serous endometrial

Sl
adenocarcinoma and click the == icon.
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# &

Al v | Search SAP Connected Health Fiatform ... a

&= ALCE v
L= a W b B= heis = G
Maten ail of the toilowng: .
&
"E Aad Filter Cara
50 @ Patient Gount
Basio Dutn s, | v pabetcomt |
=]
Smoker A v
Gender Al v aw
BiomanerType | Al -
Prmary Tumor Diagnesis A =, E
cD-10.CM Code v
Age atDiagaosis
0
Uterine [
Compus
Cancar Typs Endometrial
Carcinoma
;0
Histology ] vl
. 0
Match any of the following
. Ackd Fiter Cara
0
- _
Frimary Tumor Diagnosis 1-1CD-10.CM Cade: C54
Primary Tumer Diagnosis 1-Cancer Type:  Uterine Corpus Endometrial Carcinoma
B Primary Tumor Diagnasis 1 - Histoiogy: Serous endometrial adenocarcinoma
Pasent Count s
2values seloctod
ol
% | Hswogy Endomtnoid ansomati adenocarcnama Mixed sarous and andomarold ‘Sarous anoomarial agenocaicinoma
ST Uteing Gorpus Engomerial Carcinama
| 160A0CM Coda, o
& Al ~ | Searsh SAP Gonnested Health Platform Q &5 AlicE v

]
Match all of the falowing:
b Add Filter Gard
Basic Data = | v | PaseniCount
=
Smoker Al -
Gander Al -
BiomakerTge | An v
Primary Tumor Diagnesis A =,
ico-t0cmcose | (I v
Age 3t Dizgnosis
Canesr Typs
Histlogy
Malch any of the following
TS Add Filter Card
Hewogy
% | CancerType

% | ICD-10-CM Coda

300

250

150

al toh B

You may oy see a reskriced amauntof et s privacy privieges.

Endametrioid endamerial asenocarcinama

Ussrine Corpus Endometial Carcinoma:
=

%526 NS

Szrous endomemal adenoearcinoma

5. Check the survival rates to see if there is any correlation. To do so, switch to the Kaplan-Meier chart by

clicking the LY icon.

B Ppatent Count

The Kaplan-Meier chart gives us an overview of how long the patients with the filtered histological findings
lived after the primary tumor diagnosis was made. As we can see, there is a strong correlation of survival rate
and histological classes. Patients with the endometrioid carcinoma have a noticeable higher life expectancy.
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& I

Al ~

Search SAP Gonnected Healtn Pattorm Q,

|

#
Match all of the following
NE Ada Fiter Carg
Basic Data s
Smaker £l -
Genger Al M
Biomarker Type | Al -

Primary Tumor DIagnosis A =,
-

1GD-10-CM Cade:

Age stDiagnosis.

100

L &

 Youmay only sse s resticad amount ofpatents cus o privacy prvleges:

H

#5626 8+

IC0-10-CM Cade, Cancer
Type, Histology
8 C54, Urine Corpus Endomet.
8 054, Uterine Carpus Endamet
sungvent
Primary Tumor Diagnosis A
Gonidance Interval

Cansaring Evant:

Cancer Type

Hisiology

s
Match any of the following:
Y3 Aaa Fiter Carg s
0%
o )
< £ § £ £ £ g $ £
4 4 & § § & E 4 4
* Histalogy
1597
* Cancer Type

Uterine -

Corpus
Endomatrial * 0%
Carcinoma

serous 1 e
endometrial x il
adenocarcinoma
‘Endometnon
endometrial  x o
adenocarcinoma

x| ICD10-CMICode

6. Check how the genetic variations (mutations) in the tissue biopsy correlate with the histological classes.

a.

36 P

Start the Variant Browser by clicking the r:J icon.
Investigate the peak in chromosome 17 by clicking the peak to open the chromosome view.

& = E v | Search SAP Gonneoted Health Piatform Q &% auce v

b} dal oW fi2aa Q
Match ail of the following:
B You may anly sz a restited amount of paients dus fo privacy vileges.
T Add Fiter Card
N . =Gar)e‘hrimis CE4 Uter Endomexricl
Basic Data s, | ] Gene Variants: C54,Uter Endometral Carcinoma Serous endometiial
™ )
e L {—
Smolar A v o Pl ”
conse o 8 Pt ) %
Bomarker Tipe | v Kk
) °
PFrimary Tumer Diagnosis A = %%
1c0-10-CM Cae k

A7 at Diagnosis

Cancer Type

Histalagy

Match any of the folowing:

T Aaa Fiter carg

5

M I

N L ®
ST 2

The detailed view of the genetic variations in chromosome 17 is now shown for both histological classes.
You can zoom in and out by using the mouse wheel.

x Histlogy
cancerfype

x, | icD-10:cMCode
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& E-!-? Al | Search SAP Connected Heaitn Patform ... Q &% ALCE v

T e dowo L B OE hiz2aa Q

Match all of the following

{3 Vou may only see a resiricied armauntof patnts dus to pivacy pivileges
. A Firer car
1 2 3 4 5 5 7 3 o n " 2213 1w s [ 7 s 19 w22 x ¥
S S S S N N S S S S S SN R ) N N O S
Basic Data =
I \
C - J
Smaker ] .
10000000 20000000 40000 000 50090800 50900000 70000000 &
Genger £ ~ -
BomarkarTpe | Al v Zeomin for more detais
Gane Variants £54
Prmary Tumor Diagnosis A =,
B b e i B antst kst ol it e LL ONEPYUR N i N A
ico-ocmcose | [ v Gene variants P54

Age at Dingnosis

~ Gene Variants
Cancar Trpe
sesecsee

2220040000 se 0o 0 0 0e @ ® 9 00000 000 90200 200 9200 Moo . 200 s2e o m Sseenceee sene
Histology

A 5 ) 0 L A S IO RO O O o 11 101 D ) BN D - HPHH 0 1 1|1 NN AN 10 R

Tl I\l‘ll Il \HIII I H‘IIIII UL ||||||HH| ([ 1‘|\||| 1M TW T EORITETee 1T T e IIMH }l 1 UIIHIll\H‘II i ID}II ]
Match any of the following: Transiatans
N Add Fiter Card

Zaamin for mave datails

% Histology
x| cancermpe

x| KBA0-CM Code

Find out which gene the mutation is located in. To do so, click the peak.

& m. v | seoen sap conctesrieam o Q 2% Auce v

T P T N h2aa Q
Mateh all of the following: .
{5 You may only sse 8 reskicied amountof paienis due o privacy privleges
N4 Ada Filter Cara . 2 3 4 5 [ 7 [l g 10 " 12 1314 15 18 17T 18 19 0 R X \
' O S R I S N S SR S S N U 0 0 O O S
Basic Data A
Smoker Al - - g
7poacan 7700000 7800000 7900000 2000000 8100000
Genor A B a Rasrenca
BomartarTor A1 . Zoom In formone detsts
nametnoia enaomernal
Primary Tumor Diagnesis A =,
D el - e Ll dd -l 1 L oL
co-memcos: | IR . Gane vananis
#a2 at Diagnosis
Cancer Type *
LI I L) - L 1] . e o ene o - - L] -
i - L] . . . .
Hiskolagy Ganes
» -.'-Illlﬂl‘iri:l--)!.blti
Match any of the following: Transtakons:
T. PE—— n [ IR STIYE IR Y N M m m m ::m# mad i1 amyre @ % Nom
& ul > fm o mn m L] m | !
a e m ‘
m
a
m
i}

% Moy,

% | CancarType

% | ICD-10CM Code ,

The gene is displayed, as well as the percentage share of mutations in the two histological classes.
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d. From the gene, you can go directly to external sources, such as the National Center for Biotechnology
Information (NCBI), for more general information.
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7. Check whether our patient cohort reflects the Cancer Genome Atlas Research Network publication results.

Since the original paper predicted that TP53 is one strong predictive marker (in combination of other markers
such as copy number variations, methylation), we want to explore whether our patients with the TP53 variant
would have a bad prognosis irrespective of the histology. We filter all patients in our patient cohort according
to gene TP53 and analyze whether the mutations in the TP53 gene correlate to disease prognosis and life
expectation.

a. Filter the genetic variant location TP53 by clicking Add Filter.
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Now in both cohorts only patients with variations in gene TP53 are shown. The number of patients

reduces significantly.
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Switch to the Kaplan-Meier chart.

If TP53 alone were a sufficient marker, we would expect both histology groups to have a low survival rate
in the Kaplan-Meier analysis. In our cohort, this is not the case. We conclude that for building cohorts,
TP53 alone is not a sufficient biomarker.
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8. Look into the details of a specific patient in the cohort.
a. Open the patient list view by clicking the icon.

Select the patient Margaret Hutchinson.

Choose Overview.

oo o

the Variant Browser.

One of Margaret's interactions has a genomic sample associated with it.

ay5m

View this genomic information in

« Patient Summary

Margaret Hutchison

1293 Clinton Circle Apt. 22, Campton, Wi 33815

Timeline  {iérviés

3 Diagnostics [ 1 Laborstony

Jun2s,2010 &

Fab 24,2010 - Feb 25, 2010

0ct 26,2008 - Feb 13, 2009

May 30,2008 - Jun 27, 2008

Mar 20,2008 8

Mar 20,2008

Related Documents

1 Radiotherapies

Vital Status
Diagnostics

Genome Sequencing
aboratory

Chemotherapy
Chemotherapies

Radiotherapy
Radiotherapies

Primary Tumor Diagnosis
Diagnostics

TNM Classification
Diagnostics

1 Chemotherapies

Age at Last Contact: 78

Genome Reference: GRCN3T
Sample Class Primary Tumor
sampie Id 9000654

View in Variant Browser 5

OPSCode:  8-543
Protacol. paciiaxe! / carboplatin
Start Date/Time: Oct 26, 2008, 12:00:00 AM

Radio Dosage (Gy) 18
Start Date/Time: ~ May 30, 2008. 12:00:00 AM

ICD-10-CM Code: €54
Age al Diagnesis. 76

Histology Serous endometrial adenocarcinoma
Diagnosis Free Text: Uterine Corpus Endometrial Carcinoma
Start Date/Time:  Mar 20, 2008, 12:00:00 AM

M-Gomponent: No Value
N-Component: No Value
T-Component. No Value

e. Open the detailed view of genetic variations (mutations) for this patient by clicking the peak in the

overview.
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Margaret Hutchison

1293 Clinton Circle Apt. 22, Campion, W 33815

Patient Variant Browser

The genetic variants of the single patient are shown.
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3.3 Analyzing Content Extracted from Documents

Follow this step-by-step guide to get an introduction to how you can use SAP Connected Health to analyze
content extracted from documents.

Context

Unstructured documents that are often stored externally as Microsoft Word or PDF files are integrated into SAP
Connected Health as binary content. This content is stored in the clinical data warehouse and can be consumed
directly by analytic applications such as Patient Search and Patient Analytics.

Your system is pre-configured with the interaction information extracted from the unstructured document. In this
scenario, your system is configured with patients who received medication with the medicinal ingredient
Pantoprazol. The following procedure guides you to use filter cards feature in the Patient Analytics application to
analyze the unstructured data:

Procedure

1. Open the SAP Fiorilaunchpad.

Application Help Application Help My Profile
SAP Connected Health .. SAP Medical Research I..

fal

2. Click Patient Analytics.

When the application is loaded, a chart is displayed that shows the number of patients based on the pre-
configured filter card interaction named Medication.

To filter for patients who received medication with the specific medicinal ingredient, you proceed as follows:
3. Inthe Match All section, for Medication filter card, open the Select Filter Attributes menu.

4. Choose the medicinal ingredient Pantoprazol.

Choose := (Patient List) to display a list of patients who match your current filter criteria.

1 Note

Depending on your authorizations, you might not be able to see all patients who match your filter criteria in
the patient list. You can only see the patients that you are authorized to access.
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Choose an entry from the list to view more details about the patient, such as the patient's interactions or
documents related to the patient in the Patient Summary application.
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4 Additional Demo Using MIMIC

If you have the necessary licenses, you can enhance the provided example patient data with the openly-available
MIMIC-1II patient data set.

MIMIC-IIl (Medical Information Mart for Intensive Care Ill) is a large, openly-available database comprising de-
identified health-related data associated with over forty thousand patients who stayed in critical care units of the
Beth Israel Deaconess Medical Center between 2001 and 2012. The database includes information such as
demographics, vital sigh measurements made at the bedside (~1 data point per hour), laboratory test results,
procedures, medications, caregiver notes, imaging reports, and mortality (both in and out of hospital).

1 Note

Not all data available in the MIMIC data set is supported by the trial version of this product.

To integrate and use the MIMIC data set, you must log on as the user MIMIC with the password Tour1234. All
necessary data integration profiles and configurations are provided for you.

When you integrate the MIMIC data set, the following data types are loaded and available for use in the various
applications:

Table 8:
MIMIC Data Type Mapped Clinical Data Model Entity Number of Entries
PATIENTS Entity Patient 46,520
1 Note
Patients are assigned fictitious
names and addresses.
ADMISSIONS Entity Interaction 58,976
Attributes - EAV Interaction Details
DIAGNOSES_ICD Entity Interaction 651,047
Attributes - EAV Interaction Details
PROCEDURES_ICD Entity Interaction 240,095
Attributes - EAV Interaction Details
ICUSTAYS Entity Interaction 61,532
e String Attributes - EAV Interaction-
Details
e  Numeric Attrubtes - EAV Interac-
tionMeasures
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MIMIC Data Type ‘ Mapped Clinical Data Model Entity Number of Entries

MICROBIOLOGYEVENTS Entity Interaction 328,446

Attributes - EAV Interaction Details

D_ICD_DIAGNOSES Lookup Table (Ref.Codes) 14,567
D_ICD_PROCEDURES Lookup Table (Ref.Codes) 14,567
PRESCRIPTIONS Entity Interaction 4,156,848

Attributes - EAV Interaction Details

LABEVENTS Entity Interaction 27,872,575

e String Attributes - EAV Interaction-
Details

e Numeric Attrubtes - EAV Interac-
tionMeasures

CHARTEVENTS Entity Interaction 263,201,375

e String Attributes - EAV Interaction-
Details

e Numeric Attrubtes - EAV Interac-
tionMeasures

Related Information

Integrating MIMIC Data [page 45]

4.1 Integrating MIMIC Data

Context

Before you can view the MIMIC data in any of the applications, you must download the data from Physionet and
integrate it into the system using the Data Integration Cockpit.

Procedure

1. Obtain alicense for the MIMIC-IIl data set.
This process involves passing an exam and sending the certificate to Physionet.
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For more information, go to https://mimic.physionet.orghttps://mimic.physionet.org/gettingstarted/
access// # and https://mimic.physionet.orghttps://mimic.physionet.org/gettingshttps://physionet.org/
works/MIMICIIIClinicalDatabase/access.html// # .

2. Download the MIMIC-IIl data set and unzip the CSV files.
3. Copy the CSV files to the folder /hana/shared/ffh-data/mimic/.

To do so, use an FTP client, such as WinSCP.

Launch the trial version of SAP Connected Health platform and SAP Medical Research Insights.
Log on to the system as the ADMINISTRATOR with the password Tour1234.

Open the Data Integration Cockpit application.

N o o k&

Select the data import extension for MIMIC data and run the pre-configured profile.

= Tip

We recommend that you don't change any of the profile parameters of the pre-configured profile. After the
profile run you can examine the number of records imported for each table.

8. Select the transform extension for MIMIC data and run the pre-configured profile.

= Recommendation

We recommend you don't change any of the parameters of the pre-configured profile. These are set to
ensure you can use the data set in the applications. For example, the data must have the OrgID 102 for the
MIMIC user to see it and not all tables in the MIMIC data set are supported by this trial version.

9. Select the basic extension for clinical data and run the pre-configured profiles for patients and interactions.

1 Note

The pre-configured profile for interactions only loads one entity at a time. Therefore, you must run the
profile repeatedly until no new data is integrated.

= Tip

If you make an error, you can rollback a data integration run by selecting the profile and choosing Clean Up.

10. Log on to the system as the user MIMIC with the password Tour1234

Results

After the data is integrated, you can view the data in the applications, such as Patient Analytics or Search.
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5 Additional Guides

For additional information on any of the applications and their associated features within this product, please see

the following guides:

Table 9:
Feature/App Guide ’ Link
Patient Analytics SAP Medical Research Insights Applica- | http://help.sap.com/med_res-in-
tion Help sights201
Patient Search SAP Foundation for Health Application http://help.sap.com/plat-

Help

form_health101

Cohorts

SAP Foundation for Health Application
Help

http://help.sap.com/plat-
form_health101

Clinical Data Model Configuration

SAP Foundation for Health Implementa-
tion Guide

http://help.sap.com/plat-
form_healthl01

Data Integration Cockpit

SAP Foundation for Health Implementa-
tion Guide

http://help.sap.com/plat-
form_healthl101

Clinical Data Warehouse Cockpit

SAP Foundation for Health Administra-
tion Guide

http://help.sap.com/plat-
form_healthl101

Ontology Services

SAP Foundation for Health Implementa-
tion Guide

http://help.sap.com/plat-
form_healthl0O1

Document Processing

SAP Foundation for Health Implementa-
tion Guide

http://help.sap.com/plat-
form_health101

User Management

SAP Foundation for Health Implementa-
tion Guide

http://help.sap.com/plat-
form_health101

Patient Analytics Configuration

SAP Medical Research Insights Adminis-
tration Guide

http://help.sap.com/med
sights201

res-in-
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Important Disclaimers and Legal Information

Coding Samples

Any software coding and/or code lines / strings ("Code") included in this documentation are only examples and are not intended to be used in a productive system
environment. The Code is only intended to better explain and visualize the syntax and phrasing rules of certain coding. SAP does not warrant the correctness and
completeness of the Code given herein, and SAP shall not be liable for errors or damages caused by the usage of the Code, unless damages were caused by SAP
intentionally or by SAP's gross negligence.

Accessibility

The information contained in the SAP documentation represents SAP's current view of accessibility criteria as of the date of publication; it is in no way intended to be a
binding guideline on how to ensure accessibility of software products. SAP in particular disclaims any liability in relation to this document. This disclaimer, however, does
not apply in cases of willful misconduct or gross negligence of SAP. Furthermore, this document does not result in any direct or indirect contractual obligations of SAP.

Gender-Neutral Language

As far as possible, SAP documentation is gender neutral. Depending on the context, the reader is addressed directly with "you", or a gender-neutral noun (such as "sales
person" or "working days") is used. If when referring to members of both sexes, however, the third-person singular cannot be avoided or a gender-neutral noun does not
exist, SAP reserves the right to use the masculine form of the noun and pronoun. This is to ensure that the documentation remains comprehensible.

Internet Hyperlinks

The SAP documentation may contain hyperlinks to the Internet. These hyperlinks are intended to serve as a hint about where to find related information. SAP does not
warrant the availability and correctness of this related information or the ability of this information to serve a particular purpose. SAP shall not be liable for any damages
caused by the use of related information unless damages have been caused by SAP's gross negligence or willful misconduct. All links are categorized for transparency
(see: http://help.sap.com/disclaimer).
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