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MChallenge of chronic diseases

"8 |dentification at early stages
e e Stratification by patient’s risk profile

Towards persor.a’.c<

e Improving the safety, quality and
effectiveness of healthcare




£l sistema sanitario sigue siendo mayoritariamente reactivo

+——
No tenemos o tenemos No tenemos
estratificada enfermeros/as recordatorios a
la poblacion... del caso... clinicos rutinarios...

Relacion “episodica”

Tenemos la No tenemos un No estan
atencion paciente telemonitorizados
fragmentada... activado... los pacientes

telemonitorizables



Atencion Integrada con el soporte de las

TIC's
4C medicine 4P medicine
Continuous processes Predictive
Communication Personalized
Collaboration Preventive
Confidentiality Participatory

Gestion eficiente de los pacientes
Modular la progresion de la enfermedad

An Official American Thoracic Society Workshop Report: The Integrated Care of the COPD Patient.
Proc Am Thorac Soc Vol 9, Iss. 1, pp 9-18, Mar 15, 201
2012 by the American Thoracic SocietyAn Official
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Definicion telemedicina /e-health/m-health
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= Utilizacion de las tecnologias de
la informacion y telecomunicacion [
al cuidado de la salud Lo N

= Sobrepasa las barreras del
tiempo, espacio y tipos de
sociedad y culturas

= Abarca cualquier actividad médica
a distancia

THE 100% RADIO MAGAZINE

Strode SW et al. JAMA 1999,28:1066-1068



Key elements

Data

Telephone

Mobile phone
Email

Internet

Video conferencing
Text

Electronic monitoring
devices, such as
blood glucose
monitor, peak
expiratory flow
meter, which relay
data via modem

Patient at school,
home, car, work,
or care home,
for example

Healthcare

professional ’
in distant office
or hospital ’

Tailored advice |

Telehealthcare for long term conditions. Susannah McLean, et al. BMJ 2011,342:d120



Summary of the European Economic and Social Committee’s opinion on
telemedicine

v" The medical act must be of at least equivalent quality to a traditional
act.

v" The patient must be able to give his or her free consent

v Medical confidentiality must be ensured

v Resulting documents must be secure and recorded in the medical file
v Continuity of care must be ensured

v User-friendly software

v Telemedicine can alter the doctor-patient relationship

v" Careful assessment of effectiveness, cost effectiveness, and safety
considerations is needed before introduction

v’ Potential pitfalls include user interface problems, technical problems, and
safety concerns such as data loss and confidentiality



Research on Clinical Efficacy: Mixed Results

v" Patient Satisfaction is High

v Provider Satisfaction is Mixed

v Unequivocal evidence of the relative efficacy or
cost-effectiveness of telemedicine has not yet
materialized despite many years of effort across
perhaps 1,500 individual Studies.

v As part of a multidisciplinary care program,
reduce hospital bed-days occupancy.



Modelo Espirometria de Alta Calidad

18 centros de atencion primaria
34 enfermeras
4581 Sujetos explorados
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Telemedicine enhances quality of forced
Follow periode (months) Spirometry in primary care

Felip Burgos*, Carlos Disdier”, Elena Lopez de Santamaria’, Batxi Galdiz",
Nuria Roger*, Maria Luisa Rivera®, Ramona Hervas®, Enric Duran-Tauleria’,
Judith Garcia-Aymerich**, Josep Roca* and on behalf of e-Spir@p group##



Desplegamiento Actual

Osakidetza (Pais Vasco)
85 centros de atencion

primaria

A+B QUALITY AT THE BEGINNING 105 profesionales

AND IN 9TH MONTH

—— CARRANZA
120.00% —&- SODUPE
MAMARIGA

100,00% ZALLA Piloto 2011

—— TRAPAGA

«sanvicente|| 15 centros de atencion
—— BALMASEDA

—— CABIECES prlmarla
ZURBARAN 24 enfermeras

40,00% LUTXANA

ZABALLA 9 meses de seguimiento

20,00% ALANGO .

DEUSTO 1894 patients (nov-10)
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Aumento de espirometrias de calidad de 57% al 78% (8 m)



Case-finding in Pharmacy

Fespiratory Medicine (2009) 103, B39-845

available at www.sciencedirect.com

_:-"l" . .
=»* ScienceDirect

journal homepage: www .elsevier.com/locate/rmed

COPD case finding by spirometry in high-risk
customers of urban community pharmacies:
A pilot study

D. Castillo a’f’*tr R. Guayta®, J. Giner ¢, F. Burgos %', C. Capdevila®,
J.B. Soriano ®', M. Barau®, P. Casan %, on behalf of the FARMAEPOC group

100 Community Pharmacies

18 months follow-up

3121 (participant)

1456 subjects explored with Forced
Spirometry

70% of Quality Forced Spirometry
Assessment made by an expert professional
282 subjects with flow limitation (19%)

Manuscript in writing phase



Seguimiento telefonico estructurado reduce el cost
del tratamiento y disminuye las hospitalizaciones Q‘ -

saart n
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v Estudio randomizado con 174.120 pacientes.

v'Pacientes con patologia médica con alto riesgo
de utilizacion de recursos sanitarios.

v’ Seguimiento 1 afio
v'Enfermeria avanzada con el soporte médico

David E. Wennberg, M.D., N Engl J Med 2010,363:1245-55.



Visita de enfermeria virtual

Poblacion, pacientes con patologia cronica,
Kaisser Permanente

Estudio randomizado

Videoconferencia, fonendoscopio y tension
arterial

17% disminucion de visitas presenciales, aumento de las llamadas telefonicas

Disminucion de los costes en un 27% en el grupo de telemedicina

Wootton R, et al. The potential for telemedicine in home nursing. J Telemed Telecare. 1998



How to define benefit or harm when multiple
conditions coexist and multiple treatments
are being compared?
‘ - -
v’ Electronic health records would be the ideal source of
participants and data, allowing for real-time comparisons
of treatment in real patients but we need to contain more
comprehensive, reliable data on health, function, and

other variables than they currently do.

v’ Disease-specific benefits may not be the highest priority
for people who are simultaneously at risk for multiple

Important adverse outcomes.

Comparative Effectiveness Research and Patients with Multiple Chronic Conditions. Mary E.
Tinetti, M.D, et al. NEJM 364;26, June 30, 2011



Revision
Efectos de la telemonitorizacidn en pacientes
respiratorios cronicos
Seguro, los datos son fiables, mejora el
cumplimiento del paciente y tiene potencialidad
para mejorar los costes

Koehler F, et al. Eur J Heart Fail 2010. Dec;12(12):1354-62.

Vitacca M, et al. Eur Respir J 2009 Feb,;33(2):411-8.

Koff PB, et al. Eur Respir J 2009 May;33(5):1031-8.

Polisena J, et al.J Telemed Telecare 2010;16(3):120-7.

Duursma F, et al. BMC Palliat Care 2011;10:13.

Shah BR, et al. Circ Cardiovasc Qual Outcomes 2011 Mar;4(2):235-42.
Young RJ, et al. Diabetes Care 2005 Feb;28(2):278-82.

Sin embargo, es necesario evaluar el impacto de estas
tecnologias en la practica

asistencial e identificar los problemas de implantacion
N Engl J Med 2011 Sep 1,365(9):779-82.



El control diario de sintomas a través de la
telefonia Mobil mejora la deteccion precoz
de la exacerbacion en la EPOC

EPOC (GOLD I-IV (IV (11 pacientes). Envio diario de
informacion.

Senales de alerta cuando se producia un empeoramiento de
los sintomas.

Visita a domicilio si exacerbacion grave.

Cumplimiento en el envio de sefales en un 99% de las
monitorizaciones (28.514).

En 191 pacientes se detectaron exacerbaciones (2.5/
participantes-ano) el 78% fueron hospitalizadas y/o se

iniciaron tratamlentgﬂs W. Johnston, et al. Chest. 2013. doi:10.1378/chest.12-2308
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Home hospitalisation of exacerb:
pulmonary diseasi

C. Hemandez*, A, Casas*, J. Escarrabill*, J. Alonso’,
B. Collvment§ R. Rodrlguez Roisin*, J. Roca*, a

Home hospitalisation of exacerbated chronic obstructive pulmonary di.
C. Hernandez, A. Casas, J. Escarrabill, J. Alonso, J. Puig-Junoy, E
Vilagut, B. Collvinent, R. Rodriguez-Roisin, J. Roca, and partners of tl
project. ©ERS Journals Ltd 2003.
ABSTRACT: It was postulated that home hosy (HH) of se
obstructive pulmonary disease (COPD) exacerbations admitted at the en
(ER) could facilitate a better outcome than conventional hospitalisation

To this end, 222 COPD patients (3.2% female: 71£10 yrs (me
randomly assigned to HH (r=121) or conventional care (n=101). During I
care was delivered by a specialised nurse with the patient’s free-phone
nurse ensured for an 8-week follow-up period.

Mortality (HH: 4.1%: controls: 6.9%) and hospital readmissions (H
controls: 0.38+0.70) were similar in both groups. However, at the end of
period, HH patients showed: 1) a lower rate of ER visits (0.13£0.43 vers
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Integrated care prevents hospitalisations for
exacerbations in COPD patients

A. Casas*, T. Troosters®, J. Garcia-Aymerich", J. Roca*, C. Hernandez*, A. Alonso*,
F. del Pozo", P. de Toledo", J.M. Anté6*, R. Rodriguez-Roisin*,
M. Decramer* and members. of the CHRONIC Project

ABSTRACT: Hospital admissions due to chronic obstructive pulmonary disease (COPD)
exacerbations have a major impact on the disease evolunon and costs. The current authors
postulated that a simple and well ised, | d care intervention can be
effective to prevent such hospitalisations.

Therefore, 155 COPD pati (17% ) were recruited after hospital
discharge from centres in Barcelona (Spain) and Leuven (Belgium). They were randomly
assigned to either integrated care (IC; n=65; age mean + sp 70 + 9 yrs; forced expiratory volume in
one second (FEV1) 1.1+0.5 L, 43% predicted) or usual care (UC; n=90; age 72+9 yrs; FEV1
1.1+0.05 L, 41% pred). The IC intervention consisted of an individually tailored care plan upon
discharge shared with the primary care team, as well as accessibility to a specialised nurse case
manager through a web-based call centre.

After 12 months’ follow-up, IC showed a lower hospitalisation rate (1.5+ 2.6 versus 2.1+ 3.1) and
a hlgher per (49 versus 31%) than UC without
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Service model

Target patients O
Management by programs
Well standardized interventions

Educational aspects
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Adaptation of health services to chronic patients
Shared care arrangements across the system

7 vammas

team ‘( "

Mobile teams

Primary
Care

: Team
‘ervice

oroviders

Patient

Relatives &
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Enhanced care services to
reduce unplanned
admissions in high risk
COPD patients are ready for
extensive deployment

Integrated care and information technologies



Enhanced care services to reduce unplanned
admissions in high risk COPD patients are ready
for extensive deployment

v To analyze the potential for extensive deployment of
the service in frail patients with frequent
exacerbations triggering unplanned hospitalizations
and mortality lead by primary care.

v Evaluate usability and satisfaction

RCT in 1585 clinically stable COPD patients (n=71 (IC)) or (n= 84 (UC)). 12
months follow-up. Patients selected from the community through the

discharge reports in the 2 previous years, of the Hospital Clinic.
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Caracteristicas de los pacientes al inicio del estudio

Atencion convencional (AC) Atencion Integrada (Al) P value
n=84 n=71

SOCIODEMOGRAFICOS
Edad, afios 75.0 (9.1) 73.2 (8.2) 0.21
SeXO, nll \ 140 (4 A4 D) 141 (17 O 0.65
Fumad 0.77
rereit| Edad, anos 75.0 (9.1) 73.2 (8.2) 0.21
FVC, % 0.11
FEV, % 0.27
Pa0,, m 0.93
paco, | FEV, % pred 44.1 (19.9) | 40.6 (18.6) 0.27 0.27
Escala ’ ope 0.38
ot ad COmorbilidades, m (DE) 5.8 (3.3) 5.8(2.7) 0.97 0.93
Comor 0.97
Escala Epwortm (o=za7, T (DE] 3. I (&.3] 7-Z(&.0] 0.26
Minimental Test (MEC) (0-35), m (DE) 28.8 (4) 30.0(3.6) 0.06
indice de Barthel (0-100), m (DE) 92.9 (10.6) 93.3(12.6) 0.86
Ansiedad y depresién (HAD) (0-15), m (DE) 6.4 (4.6)/6.4 (5.1) 5.6 (3.7)/5.6(4) 0.23/0.30
Calidad de vida (SGRQ), total, m (DE) 49.1 (21.3) 46.7 (18.6) 0.47
TRATAMIENTO DE LA EPOC
Vacuna de la gripe, n (%) 68 (81) 66 (94.3) 0.01*
Vacuna del neumococo, n (%) 40 (54.8) 48 (75) 0.01*

Los resultados son expresados como media = desviacion estandard
correspondientes a cada categoria. FVC, Capacidad vital forzada. FEV,, Volumen espirado forzado en el primer segundo.
PaO,, y PaCO, presion parcial de oxigeno arterial y dioxido de carbono, respectivamente, respirando aire ambiente.

L~ o 1 . FPYWRY

P

0 como numero (porcentaje) de los sujetos

mp= o= o~ ~ Ao~



Patient’s application

Menu (& © @ & & 33

MOTOHEALTH View

S || Lista de Acciones | [ e e me mr-cu

Snooze

Retrieve [16:00] Espirometria MOTOHEALTH View
History [16:00] Pulsioximetria (& © @ & &8 32 ]
- : 16:00] Cuestionario éLe ha aumentado el MOTOHEALTH _View
a ahogo? Datos del Sensor
Journals Actions
List ..&Pulsiuximetria

SP0O2 : 94%
Pulso : 98BPM

= || enviar




The messages

o O O & & 383 o O © 8 & 3 o O © 8 & 33

MOTOHEALTH View MOTOHEALTH View MOTOHEALTH View

Resultados Resultados Resultados

() et

Muy bien. Resultados Utilice medicacion de Quédese en casa con ropa
satisfactorios. Siga el rescate. Si dispone de comoda y poco abrigado. Si
plan prescrito. Utilice el oxigeno en su casa llévelo dispone de oxigeno en su
material educativo para todo el dia, pero NO casa llévelo todo el dia,
realizar correctamente aumente la cantidad de pero NO aumente la cantidad
todas las actividades. oxigeno. Ahorre energia, de oxigeno. Si la
DISFRUTE DEL DIA! realice las actividades de temperatura es superior a
forma lenta. Si a pesar de 38° C de forma persistente
todo NO MEJORA efectie y/o aparece dolor costal o
nuevo control durante las aumento del
proximas 6 hs o llamenos ahogo...LLAMENOS!
RETOMAR | | = || ENVIAR RETOMAR | | = || ENVIAR RETOMAR | | = | | SIGUIENTE




Calidad de la espirometria forzada

T 00 @& 3

MOTOHEALTH View
Datos del Sensor
v  Espirometria
=
FNC: 227 L
FEV1:1.08 L

Ql: B
PEF : 4.50 L/s

ACTUALIZAR | =

Quality |

Freq.

Percent

1,859

59.68
6.23

65.91

59.68

C| : 32
D | 464  14.90 95.22
F | 149 4.78  100.00
———

Total| 3,115 100.00

3115 tests



Mobile technology: patient’s satisfaction

accessibility

location CC I

phone access

wait time

professionals’ time

explanations

professionals’ skills

professionals' courtesy

global appraisal

0% 20% 40% 60% 80% 100%

@Bad OFair OGood 0OVery good MEExcellent



Results focus groups

» The solution showed potential for management of selected groups
of chronic patients

» Constraints identified for wide adoption were:
— Patients
* llliteracy

* Dependency leading to poor compliance of overall treatment
regime
— Professionals
» Added value of the solution
Individual difficulties to adapt to new work practices
Sense of lack of contact with the patient
Organizational side
Cost-benefit balance
Sustainability of the operational phase



« Seguiment post alta MPOC

» Estudi controlat
« Seguiment de 3 m.

Hospitals participants:

Hospital Clinic

Hospital de Mataro

Hospital del Mar

Hospital Sagrat Cor

Hospital Plato

Hospital Germans Trias i Pujol
Corporacio Sanitaria Parc Tauli
Consorci Sanitari de Terrassa

n=284

RENEWING) )
HEALTHezmee

Avaluar els efectes d’'una
intervencié complexa

de telemedicina com a part d'un
programa d’atencio integrada
als pacients amb MPOC
respecte a I'us de serveis i de la
mortalitat, en comparacioé amb
I'atencio sanitaria habitual

Reclutament

n=96
26%

Pendents

74%

M Inclosos



Intervencio adaptada per nivells de complexitat

. (@)
1. Plade treball personalitzat g §
2. Educacié de I'autogestié incloent les T g
comorbiditats g. 9
o oo 2
Accessibilitat al centre de trucades o x
Accessibilitat a la carpeta personal de salut 9
3
=2
)
X
=
=
5. Videoconferéencia diaria durant la 12 setmana després de I'alta hospitalaria
6. Monitoritzacié remota de sensors i qliestionari (pulsioximetre) extendible a 1mes segons
criteri clinic

7. Videoconferéncia diaria durant la 12 setmana post-alta i possibilitat de fins a 1 mes (definit de
forma individual pels especialistes de forma programada o a demanda)

8. Monitoritzacié remota de sensors i qliestionari (pulsioximetre) possibilitat de mantenir
monitoritzacions els 3 mesos (definit de forma individual)
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Equips
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Microsoft Internet Explorer

Ver Favoritos Herramientas  Ayuda
s v ) x] [&] @0 O sisaueds Glpravortes €2 - L= -
] https: fjmotohealth. clinic.ub.es/ v B

Sensor Type: ‘ébiromekv v |
111 Refresh Chart -
Date Range: From | 11/1/2005 | __ YARefreshchart | Print-PDF |  Fax|

|70 [11/30/2005 | mrmdde)

Spirometry (11/01/2005-11/30/2005)

2.000
1.750 S T e -
1.500

1.250
1.000

500 P MM 2 S A A 2 s SEMI At ey V-3~

%3

11/01  11/03 11/0S 11/07 11/09 11/11 11/13 11/15 11/17 11719 11/21 11/23 11/25 11/27 11/29 12/01

etry Time

1.731(0) /4150 11/01/2005 09:58:04
1.803(L) /.488(1) 11/02/2005 10:14:23
1.776(L) / .522(0) 11/03/2005 10:54:58
1.813(0) 7 531 11/04/2005 10:40:28
1.835(L) 7 477(L) 11/05/2005 10:44:30
1.738(L) 7.481(L) 11/06/2005 10:34:00
1.841(L) 7 .486(0) 11/07/2005 09:58:13
1.918(L) 7 511 11/08/2005 10

1.837(L) /.458(L) 11/08/2005 10

1.726(L) /.448(L) 11/10/2005 10:37:20
1.597(L) £ .482(L) 1141142005 10:45:36
1.922(L) F .527{L) 11/12/2005 10:26:16




= forumclinic - Programa Interactivo para pacientes - Hospital Clinic y Fundacion BBYA - Windows Internet Explorer

Archivo  Edicidn  Ver  Favoritos

& -

W o | &_J forumclinic - Programa Interactivo para pacientes - Ho...

Programa forumclinic

Temas actualidad
Noticias

Notas de Prensa
Trucos y consejos
Ambitos

Foros

Descargas

Videos

Blog del editor
Enlaces

1) Foros

Los foros ofrecen una

oportunidad para aprender mas

) v | €] httpfjwww. Forumclinic. orgf

Herramientas  Ayuda

M t_j + { € Fxpc BE Fun Tv € Dess “}}? ») @' h;, ‘ D - G L) notificador de correo ~ @[1196] - L’,“ 26°C l:/ -~ & &5 -

Ambitos

Esquizofrenia »

Obesidad »

Esquizofrenia: Evolucion del tratamiento

psicosocial.

v | X

o B f=h v |:.bP&gina v {CF Herramientas ~

»

forumclinic

Programa interactivo para pacientes

Sobre forumclinic | Mapa Web | Buscar | Login

Noticias

La asociacion entre obesidad y déficit de vitamina D.
Py 07-07-2011 | Lilliam Flores Meneses
g La obesidad v el déeficit de vitamina D (VD) son dos reconocidos problemas
& de salud publica a nivel mundial. Se debe animar a las personas con ...

& Leer mas...

Problemas de menisco.
2011 | Julio Ramirez
Una de las principales causas de dolor en la rodilla en la poblacion por

encima de 50 afos es la meniscopatia de origen degenerativo, diferente
de ...

Europa decidira este mes qué hacer con un antidiabéetico oral que
podria aumentar el riesgo de cancer de vejiga.
06-07-2011 | Forumclinic
El Comité de Medicamentos de uso Humano de la Agencia Europea de
Medicamentos esta llevando a cabo una revision de todos los datos
disponibles ...

43° Congreso de la Sociedad Americana de Oncologia.
05-07-20 Montserrat Murioz

M Con motivo del 43° Congreso de la Sociedad Americana de Oncologia se ha
publicado una reflexion que el Dr. George S. Sledge, el actual Presidente ...

Fundacion BBVA

CLINIC

Hospital Universitari

AAA Catala | Espaniol

Destacamos
Forumclinic en €l periddico
ADN: La medicina 2.0.
NUEVO

Forumclinic en Intervid

NUEVO

Forumclinic en &l periédico

Cinco Dias NUEVO

Terapia Inhalada, una terapia
globalizada.

Terapia inhalada, una terapia
lobalizada |l

Cocina creativa para
diabéticos de Ferran Adria

SEXO
Y SALUD
o>
J

(Queda 1 elemento) Esperando a http: jjwww.Forumclinic.orgf...
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“Nothing about me without me”

Hospital Universitari

Patient Centered Care

“If we can view the health care experience through the
patient’s eyes, we will become more responsive to patients’
needs and, thereby, better clinicians”

The RIGHT patient, the RIGHT therapy, the RIGHT time
and the RIGHT professionals

Goal-Oriented Patient Care — An Alternative Health. Outcomes Paradigm

David B. Reuben, M.D., and Mary E. Tinetti, M.D.

Shared Decision Making — The Pinnacle of Patient-Centered Care

Michael J. Barry, M.D., and Susan Edgman-Levitan, PA. NEJM, 366;9 March 1, 2012




Main Challenges

Health Policy

Convergence between Integrated Care and 4P Medicine
(Digital Health Framework)

\{ Interoperahility Challenge

Connectivity barriers remain as physicians try to move from EHR implementation

to meaningful data exchange, communication B
Predictive, Preventive, Personalized, and Participatory Medicine



Extensive deployment and
adoption

It is mainly an Organizational
challenge



The real life...
Ageing

= Definition of Frailty

e Dependency

Diabetes
mw Generalitat de Catalunya
il Departament de Salut

“A dynamic state affecting an individual who
experiences losses in one or more domains of
human functioning (physical, psychological and

social) that are caused by the influence of a range
of variables and which increases the risk of
adverse outcomes”

The level of care that is needed and the level of care that is provided

N.M. de Vriesa et al. Outcome instruments to measure frailty: A systematic review.
Ageing Research Reviews 10 (2011) 104—114



Medical devices must meet real needs and
provide clear value
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Brandon, Oh Brandon. You forgot
your lunch.

rticular needs o]

Dude, your mom is
using our technology.
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NEJM 365;9 2011; WHO. First WHO global forum on medical devices: context, outcomes, and future actions.
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Paciente activado pero,...

Con profesional preparado









