FOSSCOMM 2021

..\

MyGNUHealth and the GNU Health Ecosystem. The Importance of Free/Libre
Software in the Public Health sector

Luis Falcon, MD

% 3 J& //‘%y/ .‘.o

Ll GNUHealth
R— MyGNUHeaIth‘ LABORATORY / LIMS ; _




Agenda

FOSSCOMM 2021
November 13, Greece

About GNU Health

— History of the project & community
The GH ecosystem components

- The GNU Health Federation and its components
MyGNUHealth

- The GH Personal Health Record

MyGNUHealth technical infrastructure

- Framework and integration w/ GH Federation
Q&A

- Questions and answers
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Education
« (Computer Scientist
« Physician
« Genomics & Medical Genetics

About me Activism
Luis Falcén « Social Medicine
President, GNU Solidario « Animal Rights

Author of GNU Health
falcon@gnuhealth.org
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History of GNUHealth and Community
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GNUSolidario

ADVANCING SOCIAL MEDICINE

FOSSCOMM 2021
November 13, Greece

« GNU Solidario

Is the NGO behind GNUHealth
Non-for-profit organization
Works globally

Focused on Social Medicine

« Official GNU Project

GNUHealth is an official GNU project
Hosted at GNU Savannah

Many mirrors around the World
International community

Luis Falcon
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From GNU Solidario

GNU SOLIDARIO

EDUCATION AND HEALTH WITH FREE SOFTWARE

Group pic from GNUHealthCon 2018 in Canary Islands
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Official GNU Package

Official GNU Package, from the Free Software Foundation
Open Documentation

Relies on free technology _
Friendly community Powered by _

GNU

N

5% @ ' @ python anuPG

o5 PostgreSQL % v
Tryten \ MIKIBOOKS

Luis Falcé
@ @ @ @ November 13, Greece c%?sﬁgm.o




GNU Health ecosystem

MoH / Analytics

Hospital Management
ERP

GNUI I -3 i & & Electronic Health

o et Record

L)

i i T AS ey ."":{‘ e
The Free / Libre Hospital and Health Information System

Demographics /

Social Medicine
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GNU Health Hospital Management snapshots
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GNU Health + Orthanc PACS Server
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o GNU Health around the world

The Free/Libre Health and Hos

5 world summit %ﬁﬂ
: ° on the information < gl
society forum L Organization

R(

GNU Health presentation at WHO and ITU

RED CROSS

USES

@@9®%®  GNUHEALTH

FUSSUUNIVI 2UZ |
November 13, Greece

All India Institute of Medical Sciences l&
chooses GNU Health. At s

) Adopted by

V, V
L'il UNITED
NATIONS
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GNUHéalt

The Free/Libre Health and H

ystem

h GNU Health in Laos
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Fotes de Luis Falcon
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GNU Health Goes to Jamaica !

http:ihe

alth.gru.org ggg

Local team

Jamaica Govt. Adopts GNU Health

Started as a joint project between Government of
Jamaica Ministry of Health and GNU Solidario

Sustainability and independence

= Host / Database information
Host: |localhost:8000
Database: |health-jamaica

User name: [admin

Password: 0000008

GNUHealth

Profile:

[ )

0

-

ancel

' Manage profiles

&t C

nnect

i
o
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GNU Health in the heart of Africa

P ]
2

th

GNU Health

INET

Social Medicine at the heart of
Africa

0|

http://health.gnu.org
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Clinics and Laboratories in Africa

/ ~IN 3 9= iy = p\ \ M ACpaT = ey
J|| H H\;?NH h HUUHL J J ﬂ |_| |_|\_,k(:jj =3 “ f_‘LH_‘ :|\)o'//
. Ghana, Gambla, Cameroon, Gabon, Congo Tanzanla Kenia, etc.

Nelson M d
CHILDREN?Sn F%ND

n A, ) h [}
CHANGING THE WAY SOCIETY TREATS ITS CHILDREN AND YO
Tel: 011-274-5600 WwW.nelsonmandelachildrensfund cg
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The Free/Libre Health and Hospital i

All India Institute of Medical Sciences M
chooses GNU Health. i
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Red Cross Mexico

The Free/Libre

RED CROSS

USES

GNU HEALTH

s L
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United Nations University

Adopted by

UNITED
NATIONS
UNIVERSITY

) J UNITED NATIONS UNIVERSITY.

UNU - IGH
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World Health Organization - WHO

Malaria, TB and HIV modules
List of Essential Medicines

world summit
@ on the information A L8
society forum I Organiaation

Tropical diseases

ICD-10 ICPM
Immunization schedules Pediatric growth charts

Training session to WHO officials from western Africa GNU Health implementation with WHO at Bafia general hospital
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Argentina: COVID-19 Observatory

IP COVID 19 -791 D i F
AGENCIA CO 9 -791 Dr Sassetti, Fernando

NACIONAL DE PROMOCION Universidad Nacional de Entre Rios

CIENTIFICA Y TECNOLOGICA

Implementacion de un sistema de informacion
(( ) sanitario basado en software libre (GNU Health)
para la gestién de epidemias en municipios

ALLIANCE

OF ACADEMIC AND RESEARCH INSTITUTIONS
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Official GNU Package

Official GNU project
Open Documentation
Relies on free technology
Friendly community

Fee §

FOSSCOMM 2021 WIKIBOOKS

November 13, Greece Open books for an open world

) python

PostgreSQL

FPowered b

GNU

eGnuPG

v
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MyGNUHealth

GNUHealth

EMBEDDED

The Free/ Libre Hospital and He. Ithl

GNU Health

GNUHealth ecosystem components

ﬁ*} ©
n ‘if? I"ll
YYY o
GNUHealth

FEDERATION

Z
GNUHealth

BIOINFORMATICS
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The FreelLibre Healt

GNU Health Summary Report

9876894 .
MoH!/ Analytics
Mother : Betz, Ana .
[ [ Q:I:O‘ E Mother's PUID : 55567890
| T o | *
= -

DoB : 2010-03-15 it
16:18:09

= Hospital Management
= i ERP

Electronic Health
Record

Demographics /
Social Medicine
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MyGNUHealth: The Libre Personal Health Record

Empowering the person to be an active member in the System of Health
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MyGNUHealth: Technology
# python &

¥ matplotlib
Qt for Python pyside2 \~'

IRl

@ TinyDB B .6nupa
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Python3 as main language

@ python

Python 3 is the main language used in most of GNU Health ecosystem components

Most packages can be found at the Python Package Index (PyPi)

. L A

MyGNUHealth GNUHealth GNUHealth GNUHealth

FEDERATION LABORATORY / LIMS

BIOINFORMATICS
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Qt for Python (PySide2)

% python

MyGNU Health is a Python3 application that uses the Qt framework

OINIELTY — Clang Qt for Python

PySide2

| '

Typesystem —EGllGhl —> CPython

Source: https://doc.qt.io/gtforpython/shiboken2/shibokengenerator.html
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. MyGNUHealth is a convergent application

IR )
(SRR,
Set of QtQuick components to create convergent applications

Built on top of the QML language

MyGNUHealth is convergent. It adapts very well to desktops and mobile devices.
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‘The Free/Libre He
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mygh.py * — Kate

File Edit View Projects Bookmarks Sessions Tools  Settings  Help

[ Projects

D New DOPM... Save [E'}SaveAs... | D Close ‘ ‘3 Undo (_‘) Redo
A%'.Dh‘/\v|g mygh.py Q‘DDD
< BT mygnuhealth | 1 [#!/usr/bin/env python3
2 e e e e e
3 |#
4 |# MyGNUHealth : Mobile and Desktop PHR node for GNU Health
5 |#
6 |# MyGNUHealth is part of the GNU Health project
7 |#
L RIS R R A R S A g A S e S R B f e A R g g LR
9

10 |import sys
11 limport os

12 |from PySide2.QtWidgets tmport QApplicaticn
13 from PySide2.QtCore import QObject, QUrl, Signal, Slot

14 |from PySide2.QtQml import QQmlApplicationEngine, gmlRegisterType

16 |from mygnuhealth.myghconf import verify_installation_status

18 |import dateutil.parser

21 |#Common methods

22 |#Use this method to be compatible with Python 3.6

Line 2, Column 1

Q_ searchand Replace & Current Project

Zoom: 188%

INSERT

en_US

Soft Tabs: 4

UTF-8

~

Python
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MyGNUHealth running on Desktop

Logout

GNU Health - BIO

Documents

Emergency

FOSSCOMM 2021
November 13, Greece

mar, jul 28 '20 - 22:49
114/78
74 bpm
mar, jul 28 '20 - 22:49

92 mg/dl

jue, jul 2320 - 22:49

90.3kg

lun, jul 2720 - 22:50

98 %

Logout

< > GNU Health - BIO

mar, jul 28 ‘20 - 22:49

114/78

74 bpm
mar, jul 28 ‘20 - 22:49

92 mg/dl

jue, jul 2320 - 22:49

903 kg

lun, jul 27 20 - 22:50

98 %

MyGNUHealth

Logout

Blood Pressure & Heart Rate

Diastolic

Blood

Pressure {(mm Hg)

Heart Rate (bpm)

e i

P

W

Z

e
2 9
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= Home

M. 114G Health
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MyGNUHealth on Desktop

= £ » Tracke GHU Health - BIO
@ E Blood pressure £ Heart R...
o, ke §8 3 < PR

117 7 T3 el
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T o Chaet

i, LR - el
i gl
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Hardware: PinePhone (“Braveheart”)
Qt5

Kirigami (set of QtQuick components)

»9.

b

o

PINEGA

4
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YGNUHealth on the PinePhone

<My GNUHealth

The GNU Health PHR - www.gnuhealth.org

35 T O s

7 2314 ¢ S BT
? GMNU Health - Lifestyle = < > Nutrition

ife > New Page of Life

Physical activity @

won, Jun 21 21 - 05:27
Activity (minutes): 17 aerobic | | 25 anaerobic Date 22 6 2021 Time 20 54
8500 steps Morning
Summary

/& ViewChart  £? Add Physical Activity 570 Medical

Afternoon Genetics

630 Normal

Mon, Jun 2121 - 14:32 Private
19 morning | 9 afterncon | 14 evening Evening
Tetal Kealories 42

Nutrition

RefSNP

310 Gene

War

A& View Chart  ¢? Add Nutrtion info
Total Keal: 1510
Sleep

Enter detalls here
Man, Jun 2121 - 12:45

sleep hours §

Quality: good

B View Chart g Add Sleepinfo

2% vy GHUHealth ¥ imGrUHealth

PINEGA
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Current development environment:

Hardware: PinePhone (“Braveheart”)
Qt5

Kirigami (set of QtQuick components)

»9.

b

o

PINEGA

4
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Local Storage

MyGNU Health uses TinyDB for storage

[
. I I nyD B Document oriented Database

JSON encoded

Python3 compatible
Platform independent

Easy to port from one device to another
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GH Federation and MyGNUHealth

THALAMUS

Information System

Message Server
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The Free/Libre Health and Hospital

MyGMUHealth

< > Network Settings

Protocol https
Host federation.gnuhealth.org
< > MyGNUHealth Settings
Port 8443
Fed. Acct Federation ID
Password Password
Profile sync [_]

Test Connection

CFD =)

Network Settings
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Highlights

Every person is a node

Realtime update with her health
professional

Person is in control of what to share

Decrease the burden in the public
health system

The person is now an active member in
the public health system

ﬁ GNUSolidario

FOSSCOMM 2021 Luis Falcon
CC-BY-SA 4.0
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GNUHealth

The FreeLibre Health and Hospital information system

GNU Health - admin@localhost/genetic:

s Window Help

Wariant Phenotypes

& variant Phenotypes

oo BE&0

Q, BrRCA1

Gene &Protein Variant Phenotype

BRCA1 (P38398) :breast cancer 1, early onset ; VAR 007778 p.Thr1025lle DI-02602:Breast cancer

BRCA1 (P38398) :breast cancer 1, early onset { VAR_007781 :pVal1047Ala DI1-02602:Breast cancer
BRCA1 (P38398) :breast cancer 1, early onset | VAR_007782: p.Pro11505er D1-02602:Breast cancer
BRCA1 (P38398) breast cancer 1, early onset | VAR_007796 : p.Ala1708Glu DI-02602:Breast cancer
BRCA1 (P38398) breast cancer 1, early onset | VAR 007799 : p.Met1775Arg DI-02602:Breast cancer
BRCA1 (P38398) breast cancer 1, early onset | VAR_020679: pGlu10Lys DI-02602:Breast cancer
BRCA1 (P38398) :breast cancer 1, early onset { VAR_020680 : pGlu23Lys DI1-02602:Breast cancer
BRCA1 (P38398) breast cancer 1, early onset | VAR_020690 : p.Ser11871le DI-02602:Breast cancer
BRCA1 (P38398) breast cancer 1, early onset | VAR 020691 : p.GIn1200His DI-02602:Breast cancer
BRCA1 (P38398) :breast cancer 1, early onset ; VAR_020692: p.Arg1204lle DI-02602:Breast cancer
BRCA1 (P38398) :breast cancer 1, early onset { VAR 020693 : p Lys1207Asn DI1-02602:Breast cancer
BRCA1 (P38398) :breast cancer 1, early onset | VAR_020695 : p.5er1217Tyr D1-02602:Breast cancer
BRCA1 (P38398) :breast cancer 1, early onset ; VAR_063212: p Met1775Lys DI1-02602:Breast cancer
BRCA1 (P38398) breast cancer 1, early onset | VAR 075666 : p.Arg1693Trp
BRIP1 (Q9BX63) :BRCA1 interacting protein C-t; VAR_020896 : p.Pro47Ala

BRIP1 (Q9BX63) :BRCA1 interacting protein C-t{ VAR_020900 : p.Met2991le

BRCA1 (P38398) :breast cancer 1, early onset | VAR_007757 : p.Cys61Gly

DI-02602:Breast cancer
DI-02602:Breast cancer
DI-02602:Breast cancer
DI-01655:0varian cancer
DI-01655:0varian cancer

DI-01655:0varian cancer

BRCA1 (P38398) :breast cancer 1, early onset | VAR_020702 : pCys1697Arg
BRCA1 (P38398) breast cancer 1, early onset | VAR 075666 : p.Arg1693Trp
BRCA1 (P38398) :breast cancer 1, early onset | VAR_020679: p.Glu10Lys DI-01559:Breast-ovarian cancer, familial, 1
BRCA1 (P38398) breast cancer 1, early onset { VAR_020680: pGlu23Lys DI-01559:Breast-ovarian cancer, familial, 1
BRCA1 (P38398) :breast cancer 1, early onset | VAR_020690 : p.Ser1187Ile DI1-01559:Breast-ovarian cancer, familial, 1
BRCA1 (P38398) :breast cancer 1, early onset ; VAR_020691 : p.GIn1200His DI-01559:Breast-ovarian cancer, familial, 1
BRCA1 (P38398) tbreast cancer 1, early onset | VAR 020695 : p.Ser1217Tyr DI-01559:Breast-ovarian cancer, familial, 1
BRCA1 (P38398) tbreast cancer 1, early onset | VAR 020696 : p.Phe1226Leu DI-01559:Breast-ovarian cancer, familial, 1
BRCA1 (P38398) :breast cancer 1, early onset | VAR 020697 : p.Arg1243Gly
BRIP1 (Q9BX63) :BRCA1 interacting protein C-ti VAR_023700 : p.GIn255His

BRIP1 (Q9BX63) :BRCA1 interacting protein C-ti VAR_023702 : p.Ala343Pro

BRIP1 (Q9BX63) :BRCA interacting protein C-ti VAR_023703 : pTrp647Cys

DI-01559:Breast-ovarian cancer, familial, 1

DI-01603:Fanconi anemia complementation gr
DI-01603:Fanconi anemia complementation gr
DI-01603:Fanconi anemia complementation gr
BRIP1 (Q9BX63) :BRCA1 interacting protein C-ti VAR_023704 : p.Arg707Cys

DI-01603:Fanconi anemia complementation g

Connected

FOSSCOMM 2021
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GNUHealth in Medical Genetics and Cancer Research

File Edit View Bookmarks Settings  Help

Info)
Info)
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aunearn €AlI-time observatory and reporting

The Free/Libre Heal

p‘demIOlog“«:al Rﬂpﬂﬁ Epldem'l:rhs-iﬂ“lls'““m;; -
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GNU Health Federation Community Hub

Community public server in Munich
— Demo and test environment
GNU Health /L. L Main Federation components:
(;Fo‘fndm%rni)t,'gurg /I * HMIS node and PgSQL

ey @ * Thalamus message server
S (& — * Person / Patient Master Index HIS
ﬁ& -~ Sz = * openSUSE Leap OS

agfin openSUSE

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 &
integrate them in the Federated network.

FOSSCOMM 2021 Luis Falcon
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Academia

Universidad de Entre Rios, Argentina

HST.936: Global Health

Informatics to Improve ; I -

Quality of Care / S " .

;he 2015\t?r'atlm';o;our:ol_.]tr'se.u\ri\lén.cusDn Public Health : — . g 1 UHI“ERSIDAD DE CIEHGIAS “Enlcﬁs
mergencies and Humanitarian Crises.

Classes begin: February 6, 2015 & Hﬂ‘ﬂm

Fridays 9am - 11am ET (GMT -5) o= X . ¥ ) 1
Room: 09-057 k- . - i

Harvard / MIT, Boston, United States

Univ. Matanzas, Cuba
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Notifiable Disease
Form-COVID-19

|

0ede

[

Monitoring and
evaluation of
COVID-19 cases and
contacts

GHCon2020...

November 13, Greece

rts:
Isolation Certification.
Discharge Certification.
Geolocalization Maps
Notifiable Disease Form
Case and Contact Statistics

Repol

;lgif,ig‘

- -

oo8@o ©
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IFMSA Bangladesh

"Welcome IFMSA Bangladesh to the GNU Health Alliance
of Academic and Research Institutions!"

Bichankandi, Bangladesh, source wikimedia

41 GNUHealth

The Libre Digital Health Ecosystem

The GNU Health Alliance * A IFM SA
of Academic and Research ]

Institutions BANGLADESH

FOSSCOMM 2021
November 13, Greece

3500+ Bangladesh medical
students

65 universities
Focused on Primary Care

Exclusive use of Free/Libre
Software

Luis Falcon
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Alianza UNER

GNUHealth

3- Support staff

Luis Falcon
GNU Solidario

FOSSCOMM 2021 Luis Falcon
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GNUHealth

The Free/Libre Health and Hospital information system

IN SITU

LEANDRO ALVA LEILA PASSERINO
CARLOS SCOTTA MARCEL KOLVENBACH

GIULIANA SANABRIA DAIANA RETAMAR
NICOLAS RODRIGUEZ MARIANO TREACY

IN SITU

PRISCILA PESOA GRISELDA ALZUGARAY
NORMA YACUMIN| JUANA ALBORNOZ
CARINA CABRERA 0SCAR RIQUELME
SOLEDAD ZAPATA STELLA MARIS IBARRA
GRISELDA FACELLO PAOLA WEINZETTEL
CECILIA PALERMO MOIRA 0°SHEE BIRKINFIELD
CHRISTINE HOLMBERG

JAIME BREILH CLAUDIO MARTYNIUK

@ Editorial Biblos

es investigadora
del Conicet en el Area Salud
y Poblacién del Instituto Gino
Germani. Profesora en la carrera
de Trabajo Social de la Universidad
de Buenos Aires. Se dedica al
desarrollo de investigaciones
transdiciplinarias y colaborativas
en los territorios, desde escalas
de |a indagacién micro y centrada
en poblaciones estigmatizadas
y en contextos de vulnerabilidad
y exclusion. Su linea de trabajo
desde |as dltimas décadas versa
sobre diferentes dimensiones
relativas a las inequidades sociales,
especialmente en salud

es bioingeniera

(Universidad nacional de Entre Rios).

Magister en Gestién de Sistemas y
Servicios de Salud (Universidad
Nacional de Rosario) y doctor en
Ingenierfa (Universidad Nacional
del Litoral). Es docente adjunto

de Organizacidn de los Sistemas de
Salud de la carrera de Bioingenieria
en la Facultad de Ingenieria (UNER).
Participa como investigador en
diversos proyectos liderados por
Natalia Luxardo vinculados con el
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Social Medicine

“Medicine is a Social Science, and politics
nothing but medicine at a larger scale”
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