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GNU Health : Freedom and Equity in Health

GNU Health is, first and foremost, a Social Project

...with really cool technology

SOCHHN cine

- ‘L a medicina sin humanismo médico no merece ser gjercida.”
Professor Dr. Rene Favaloro -
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About GNU Solidario

“Delivering Health and Education with Free Software”

=\

GNU Health
The Free Health and Hospital
Information System. (health.gnu.org)

GNUHealthCon - IWEEE
International Workshop on E-Health
in Emerging Economies.

GNU Solidario first project :Santiago del Estero, Argentina, 2006
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GNU Health : Functionality
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Person and Community

> Person, families

- Domiciliary Units, Health Institutions,

- Socioeconomics, lifestyle...

Patient

- Medical history, Evaluations, appointments
- Genetics & family history

> Prescriptions...

Health Institution Management
- Finances, Billing
- Stock Management , pharmacies

- Hospitalizations, Inpatient, EMS, LIMS...

Health Authorities / MoH

- Reporting, epidemiology

- Health campaigns

- Federation, distributed health networks...
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GNU Health is Free/Libre Software

Freedomto run , adapt, improve and redistribute

Official GNU Package, from the Free Software Foundation

Open Documentation Powered by

Relies on free technology

International community

PostgreSQL  WIKIBOOKS

Open books for an open world
pAET
) Trytenlll
Lt @ python Bgn e UFIEL ¥ mongo
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Social Medicine at the heart of
Africa

NED -
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To the Largest Public Hospital in Asia

All India Institute of Medical Sciences M
chooses GNU Health. swLE

GNUHealth
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All India Institute of Medical Sciences, AlIMS
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Largest public health hospital in Asia
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National Public Health Systems
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GNU Health & World Health Organization

world summit
Q on the information
sonety forum

gt 5 MDG6 : Malaria, TB, HIV
-t Essential list of medicines
i Neglected Tropical Diseases

Immunization schedules

ICD-10 ICPM

MDG4 : Reduce Child mortality

Pediatric growth charts
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The Academia

University of Entre Rios, Argentina

HST.936: Global Health

' . _ | o
Informatics to Improve s L0 | | 'F
Quality of Care ( ey @ Nnso a ri c q

The 2015 iteration of our course will focus on Public Health
Emergencies and Humanitarian Crises.

Classes begin: February 6, 2015
Fridays Sam - 11am ET (GMT -5)
Room: 09-057

JY  UNIVERSIDAD DE CIENCIAS MEDICAS
Matanzas

Univ. Matanzas, Cuba
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GNU Health Alliance of Academic and Research Institutions

\
GNUHealth

OF ACADEMIC AND RESEARCH INSTITUTIONS
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Nature + Nurture

Precision Medicine

Personalized Medicine

NUH?althCon 2018 Luis Falcédn Martin



Biological

Psychological

Social

health.gnu.org
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Genes load the gun, environment pulls the trigger

Epigenetics

"Before, genes
predetermined outcomes.

Now everything we do—
everything we eat or smoke
—can affect our gene

expression and that of future
generations.

Dr Randy Jirtle

(“agouti sisters”)

Genetically identical !

00
GNUHealthCon 2018

Nov 21-23, Las Palmas de Gran Canaria Luis Falcon Martin

Gnu Solidario . CC-BY- NC-SA 4.0



"Epidemics of Unjustice”

Tuberculosis : ¥3 of the world infected . Who gets sick ?

"(Claude)
Bernard avait
raison. Le germe
n'est rien, c'est le
terrain qui est

tout.”
Louis Pasteur

=

“Epidemics of Unjustice” Dr. José Caminero
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Impact of Determinants of Health

Biology/Genetic
Endowment Health Care
15% System
25 %
Physical
Environment
1% Social and
Economic
Environment
50 %

Source: Canadian Institute for Advanced Research, Health Canada, Population and Public Health Branch
AB/NWT 2002.
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Connection User Options Favorites Window Help

v
Q se
> W Party

> ;’ffProduct
> E Finanoial
» s Currency

» & Inventory &Stock
> |—.Purchase
> [ calendar
v [E§ Health
@ Fatients
> 4 Appointments
Is.'\ Prescriptions
> f- Laboratory
& Health Professionals
ﬁlnsntutions
> Imagmg
> gDemographics
? kﬂHaspu:aIuauons
:'/;:Surgeries
> '\,_ Pediatrics

. Archives
> 5 nursing

2 Support Center
> g, Ambulances
» &SfFederauon
> ﬁHea[m Services
» 1; Reporting
> @ Configuration

> E.\\dmumsn‘armn

RIO HOSPITAL

Obstetric Histories Patient
2 | patient 11
KA = & m™ |
KOO F&O 2 B
Main nfo
: Conditions
[ AnaBetz o Age: 37y 8m 27d
Disability Assessment
Critical Information
Z88.0: Personal history of allergy to peniallin ECGs ams.
Z88.0: Personal history of allergy to penicillin Evaluations
E10: Type 1 diabetes mellitus IrEging Testa +
A90: Dengue fever [classical dengue] BENG Jeat RedHes
A40: Streptococcal sepsis Imaging TestResults
Lab: Reports
Disabiiities / Borriers: Lab: Request new order
General Info  Functioning and Disability OB/GYN S et Info e | Medication
. = Dbstetric History
Main | Misc
Ophthalmologic Evaluations
GP: [ Cordara, Cameren < Family psC Aarried Insurance: | (@ Insurator : 938291 <
Conditions Prescriptions ;: o“f‘!)a =] i -y
RCRI
Condition Status B ; = serity Date of Diagnosis Healed Rermarks
equest Imaging Test
s ere 1/07/1991
ervices :
E10: Type 1 diabetes mellitus derate | | | 11/10r1093
| ocaoeconomic and Family Assessment i |
A90: Dengue fever [classical dengue] | acute s X =
Ad0: Streptococcal sepsis | surgenes | | |
Vacanatons
Motepad
DoB: 08/28/1980 & PUID: 55567890 Blood Type: A b ~ | Hospitalized: Hb: ~ | Actve: M|

PAT ANA

Mame : Betz, Ana
DoB: 1985-10-04

Blood Type : A+

55567890

NED?

Female

Critical Info : T1D
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Some data generating commands

Main GMU Health Commands

Command | Description

CMD
PPL
PAT
SYSINFQO
LAB
FEDQ
MED
APP
SES
DU
HP
RX
EVL
ECG
RCRI

L
ARY?
0000

GNUHealthCon 2018

GMNU Health Commands

Demographics

Patients

Technical information for client and server
Lab Test Results

Federation objects queue

Patient Medicaments

Appointments

Socioeconomics and Family Functionality Assessment
Domiciliary Units

Health Professionals

Prescription Orders

Patient Evaluations

Electrocardiograms

Revised Cardiac Risk Index

Nov 21-23, Las Palmas de Gran Canaria

Main GMU Health Commands

Command | Description

DX
POL
GEN
NEO
OBS
SRV
SUR
MI
INV
PRD
CMD
GDIS
VAR
VARP
PDIS

Health Conditions

Pages of Life

Personal Genetic Info
MNewborn / Meonatal Information
Obstetric histories

Patient Health Services
Surgeries

Medical Imaging Results
Invoices

Products

GNU Health Commands
Disease Genes

Matural variants

Matural variant phenotypes

Protein related diseases

Luis Falcén Martin
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s Window Help
Varant Phenotypes
& | variant Phenotypes 17/40
ROO BFLC ¢ 2@ Smw &
Q, BrRCAT BEQ©
Gene & Protein Vanant Phenotype
BRCA1 (P38398) :breast cancer 1, early onset | VAR_007778: p.Thr1025lle | DI-02602:Breast cancer
BRCA1 (P38398) -breast cancer 1, early onset i\-’AR_UD??m ipvaliog7ala | DI-02602:Breast cancer
BRCA1 (P28398) :breast cancer 1, early onset ;VAR_OB??SE :pPro11505er | DI-02602:Breast cancer
BRCA1 (P38398) -breast cancer 1, early onset VAR_007796 : p.Alal708Glu | DI-02602-Breast cancer
BRCA1 (P38398) :breast cancer 1, early onset é\mR_ODTTBQ 1 pMet17754rg ;DI-OZGDZ Breast cancer
BRCA1 (P28398) :breast cancer 1, early onset | VAR 020679 : p.GlulOLys DI-02602:Breast cancer
BRCA1 (F38398) :breast cancer 1, e VAR_D20680; pGlu23lys | DI-02602:Breast cancer
RCAT (P38 = 20683 : pASP7A9Tyr MHE: -02602:Breast cance:
BRCA1 (P38398) :breast cancer 1, early onset | VAR_020690: p.Ser11871le EDI-GZ:’:DzzEluea-st:ance-
§ ||BRCA1 (P38398) breast cancer 1, early onset | VAR_020691 : p.GIn1 200His DI-02602:Breast cancer
3 BRCA1 (P38398) :breast cancer 1, early onset EVARNUZU(:Qz i pArg1204ile DI-02602:Breast cancer
BRCA1 (P38398) breast cancer 1, early onset VAR_020693: plys1207Asn DI-02602:Breast cancer
BRCA1 (P28398) :breast cancer 1, early onset EVAR_O?OEQS Ip.Ser1217Tyr | DI-02602:Breast cancer
BRCA1 (P38398) :breast cancer 1, early onset VAR_063212: p.Met1775Lys DI-02602:Breast cancer
BRCA1 (P38398) :breast cancer 1, early onset EVAR_0?5666 L pArg1699Trp | DI-D2602:Breast cancer
BRIP1 (QOBX63) BRCAT interacting protein C o VAR_D20896 : p.Prod7Ala | DI-D2602:Breast cancer
BRIP1 (Q9BX63) :BRCAT interacting protein C-ts VAR_020900 ; p.Met2991le DI-02602:Breast cancer
BRCA1 (P38398) -breast cancer 1, early onset VAR_007757 : pLys61Gly DI-01655:0varian cancer
BRCA1 (P38398) :breast cancer 1, early onset VAR_020702 . p.Cys1697Arg | DI-01655:0varian cancer
ERCA1 (P38398) -breast cancer 1, early onset | VAR_075666 : p.Arg1699Trp | DI-01655:0vanan cancer
BRCA1 (P38398) :breast cancer 1, early onset E\mR_OzUﬁ?g i pGlulilys | DI-01559:Breast-ovarian cancer, familial, 1
BRCA1 (P38398) :breast cancer 1, early onset | VAR_020680: p.Glu23Lys DI-01559:Breast-ovanan cancer, familial, 1
BRCA1 (P38398) :breast cancer 1, early onset VAR_D20690: p.Ser11871le D1-01559:Breast-ovanan cancer, familial, 1
BRCA1 (P38398) -breast cancer 1, early onset VAR_020691 : p.Gin1200His D1-01559:Breast-ovanan cancer, familial, 1
BRCA1 (P38398) :breast cancer 1, early onset é\mR_O?DﬁQi 1p.Seri217Tyr | DI-01559:Breast-ovarian cancer, familial, 1
BRCA1 (P38398) -breast cancer 1, early onset | VAR_020696 : p.Phe1226Leu | DI-01559:Breast-ovanan cancer, familial, 1

HTAL [Euro]

BRCA1 (P38398) -breast cancer 1, early onset EW\R_02069}’:
BRIP1 (Q9BX63) BRCA1 interacting protein C-u VAR_023700 :
BRIP1 (Q9BX63) :BRCA1 interacting protein C-Rfi VAR_023702:
BRIP1 (Q9BX63) BRCA1 interacting protein C-ti VAR_023703:
BRIP1 (Q9BX63) :BRCA1 interacting protein Clx VAR_D23704
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pArg1243Gly
pGIn255His
p.Ala349Pro
p.Trp647Cys
p.Arg707Cys

Connected

| DI-01559:Breast-ovanan cancer, familial,

1

File

Edit Bookmarks

View

| DI-01603:Fanconi anemia complementation gt

| DI-01603:Fancon anemia complementation gi

DI-01603:Fanconi anemia complemen{arion an

D1-01603:Fanconi anemia complementation g1
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GNU Health Genetics
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Personal genetic information & family history
Disease genes

Over 29,000 Natural Variants & their phenotypes
Protein related diseases from Uniprot

Linked to protein code, MIM code, Acronyms and
descriptions

Integrated to the person “Book of Life”
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\ ) < Wiiting the Book
L4 o
T30 of your Life
"..coming up In
GNU Health 3.4"

GNUHealth i&
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GNU Health Integrative Medicine: Nature + Nurture

Biological
Psychological
Social
Spiritual
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Our life is much more than cold medical records

Book of Life

Made of “Pages of Life”

Each page represents a relevant event in on a person life

Types of pages: Demographical, Medical, Biographical and Social
With their own categories, for instance :

* Social : Exclusion, Stress, lifestyle, family, violence, food, ...
* Medical : Health condition, encounter, genetics, lab, surgery,...

Linked to HMIS processes (evaluations, health conditions, genetics...)
Easy to write and read by health professionals and patients
Easy to process by machines (industry and health coding standards)

g
m Integrates and contextualizes the information
000
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Sample entry related to Genetics
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BRCAl

Federation Account : ESPGNU7770RG
Gene : BRCAL (breast cancer 1, early onset)
Locus : 17g21

Protein code : P38398 . URI : https://www.uniprot.org/uniprot/P38398

Natural variant : VAR _007757 // p.Cys61Gly
Phenotypes:

DI-02602: Breast Cancer . MIM Code : 114480

DI-01655: Ovarian Cancer . MIM Code: 167000

Onset age : -
Family history:

Grandfather (maternal): Q87.4Marfan Syndrome
Medical History: Type 1 Diabetes (7y) | allergic to B-lactams /| appendectomy (13y)

Lifestyle: Ex-smoker //...

Mother : C50.1 Malignant neoplasm central portion of the breast

L" » GNU Health - localhost - Administrator - GNU SOLIDARIO HOSPITAL [EUR]
Connection User Options Favorites Window Help
> ) . !
Patients Pages of life Gene variant =
&  Gene variant 2733
A e § ™ & il % ﬁ
ey O 0 5 & w e R:
Gene and Protein: [ BRCA1 (P38398) :breast cancer 1, early onset <! Protein Variant: VAR_007757
Change: p.Cys61Gly
Phenotypes E2 @u2é€ [ L]
Gene & Protein Phenotype
BRCA1 (P38398) :breast cancer 1, early onset DI-02602:Breast cancer
BRCA1 (P38398) :breast cancer 1, early onset DI-01655:0varian cancer

var

Connected
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BRCAl

« =2 C 5 Q, hetpe:irfederation gnuhealth.org 2442/ pols/ESGNUT RG/2b04958d-cace-4c05-bBLf-93f7232194a8 200%

JSON Raw Data Headers

Save Copy Collapse All Expand All Filter JSON
ey s "9b04958d-c4cc-4c05-b8bf-93f7232194a8"
age: i
author: "Dr. Cameron Cordara"
book: "ESPGNU777ORG"

¥ creation_info:

node: "SPAIN-LASPALMAS-GNUSOLIDARIO-GRAL_HOSPITAL"
timestamp: "2818-11-13 16:52:50.309425"
user: "ITPYT999HON"
gene: "BRCAl (P38398) :breast cancer 1, early onset"
medical_context: "genetics"

* modification_info:

node: "SPAIN-LASPALMAS-GNUSOLIDARIO-GRAL_HOSPITAL"
timestamp: 12018-11-13 16:57:03.072608"
user: "ITPYT999HON"
natural_variant: "p.Cys6lGly"
node: "GNU SOLIDARIO HOSPITAL"
page_type: "medical"
relevance: "important"
¥ summary : "Susceptibility :Mother : C50.1 Malignant neoplasm central portion of the breast"
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GNU Health Federation

GNUHealth

O
0 FEDERATION
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Tackling current challenges in Precision Medicine

Most systems and databases work in isolation

Study both genetic and environmental factors

* Socioeconomic determinants of Health

FEDERATION

* Medical history %5 . GNUHealth
* Genetic information -
* Family history

Some natural variants are cleary pathogenic, but ...

There are many natural variants of unknown clinical significance .

The more “Pages of Life” we collect globally, the better prediction about the risk on a
particular gene / protein variant.

0e0e
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Federation Community Hub

Community public server in Munich

GNU HeE:IIth % " Demo and test environment
Federation N T o

. Main Federation components:
Community Hub

* HMIS node and PgSQL

A = . *Thalamus message server

M @ oy B | y ~  *MongoDB backend

aeen openSUSE’

* openSUSE Leap OS

The GNU Health Federation Community Hub allows developers,
health practioners and research institutions from all over the

world to learn, test and develop their nodes to integrate them in the

bo)

ﬁ?{ Le Federated network.
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One World, One Health

s ® Welcome to the GNU Health Federation

A = £ Let’s build the largest, community-based federated health network
0e0e -
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Challenges to discuss

P rlvaCy . Proprietary Software & operating systems are black boxes

Who owns your data? Who has access to your medical information ?

Too much technology and sophistication of medicine are displacing the
Human Factor and Medical Humanism

Health Is not a business, but a
NON-NEGOTIABLE Human Right

Need universal Public Healthcare
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