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Tecnologia sanitaria



TECNOLOGIA SANITARIA

Tecnologia Salud
(Health Technology)

>

Tecnologia Practica

Coriare Medicamento faies
(Medical Technology) Y \

\ N . .
Producto Sanitario Areas Criticas Sistemas Informacién
(quiréfanos, UCH, ...) Redes Tl ‘e

(medical devices)



Pregunta:

Las gatas premontadas que
se venden en tarmacias,

;se pueden considerar
productos sanitarios?
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Medical devices'’
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Low risk

In Vitro Diagnostics?




World medical technology market by area
and sales growth, 2014-2020"™

WW Market Share in 2020

18
16 [~
In Vitro
14~ Diagnostics (VD)
12
10k Cardiology
Diagnostic Orthopedics Medical technology
Imaging :
8 " offers solutions for many
Ophthalmics disease areas. On a
~ worldwide perspective, in
6 General & o i P . P h,
. i vitro alagnostics are the
‘Drug Delivery Plastic Surgery Endoscopy 9
4 largest sector, followed
Wound ‘ Dental :
Management by cardiology and
> F orthopaedics®.
O | | | | | | J
+2,0% +2,5% +3,0% +3,5% +4,0% +4,5% +5,0% +5,5%

% Sales Growth: CAGR 2014-20
Note: Size of Bubble = WW Sales in 2020 Source: EvaluateMedTech® September 2015



Xiaomi Mix 2s (2018):
256 GB memoria
8 nucleos de 2,8 GHz, 64 bits

AGC, 1969:

2KB memoria
1 nlcleo, 1 MHz




Memoria: 128 millones de veces mayor
Capacidad calculo: 2800 veces mayor



Luna: 1969




2021 d.c.

Salud(t,tec) dt dtec

-950 a.c



Protesis egipcias (ac.)



Civilizaciones antiguas...

J Hipdcrates (460-370 a.c.): coleccionista de técnicas

y remedios médicos. Se empieza a vencer a la
supersticion ...,

1 Galen: médico griego, mas de 300 libros de
observaciones anatdmicas basadas en disecciones de
animales.



Edad Media...

1 Las iglesias se convierten en depdsito de la
informacién médica.

) Epoca oscura (hasta finales siglo X):
estancamiento de la investigacion.

1 Expansién de sistema hospitalario (XI-XIII).
Miedo, supersticion ...



Renacimiento ....

1 Miguel Angel ...

2 Leonardo da Vinci ...

2 Durero ...
2 Vesalio ...



Leonardo Da Vinci
Grabados y dibujos




_; ‘4 ’1‘-401 ~f )Y"I o I"A;INJ‘
= 'mﬂ yoeyare O vt
n - o t‘.

N 'l'f‘:. Y
eer wn'\ T
fhﬁ,gﬂn’?'
:{Il:}:“zg wne't” 'r/f-) -}n’ o?n"f;:;«); |

A NP i '"anr)'um
o u""d e )ANPIB n i
‘ , mwrurmoﬂ i‘v

a’n’.:'-. ',lr'/rm'o " s 0)"’
iy nn,,-,"n,,)o_'—
’\\ 6’? r"')""lmn}f 7Pt

; hER ” ,ﬂrgmr 0'n, ,,ﬂ,,,,,,

VA R s
Al nr{‘ﬂ’v’ll{Tf ) rr
A/""P A /l’(-?“( Cil” A
»u-ﬂr«f/g «d,mm R - Han
e AN Al ai s o .
O{Mm I« (T8 qﬂh'{ ]‘I
Van e M‘ M', M‘} 2

g A Adlwne e 5
1 2 S L S R 7
"‘f‘a"l ’5'0"3“/’”9!«7# R )
"' ‘oN[& i:ﬂ. T .
!tm: ﬁ)m« . :
qfohmm) vk o}w) [
"f""l’"‘ pvpnoir H)tn/ <
>’d"'m rte A mfu
L(’ vl'!m/zﬂ( ity
§ bcnm AIJ']
!ﬂ il'"' 7= amw-f
fl'nnm e Ak aprv.
‘%: A bl mlyed o
§)'4"')“l ’"l ﬁ)!hgq’a
e AV

Y i ”um( o} ~hef
AN M:otYol ooy

Leonardo Da Vinci
Grabados y dibujos
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Leonardo Da Vinci
Grabados y dibujos
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Andrea Vesalio
Grabados y dibujos




Andrea Vesalio
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Renacimiento (s. XV-XVI)

1 Primeros colegios médicos: Salerno, Bolonia,
Padua, Montpelier, Oxford.

) Galileo inventa el termdmetro (159%6).

1 Representaciones del esqueleto humano
basadas en ingenieria.



Revolucion cientifica ....

1 W. Harvey: hemodinamica. Descubrimiento
funcionamiento sistema circulatorio (1619).

1 G. Borelli: descripcién sistema musculo
esquelético segun posturas y movimientos.









1 L. Galvani (1780): electrofisiologia.

1 T.Young (1808): teoria propagacién vasos
sanguineos.

J W.Thomson (1855): conduccidén en tfibras
nerviosas.

1 Hermann von Helmholtz: oftalmoscospio,
oftalmdmetro.



L.Galvani
1780




1 T. Green (1872): resucitacion cardiorespiratoria.

1 A.D. Waller (1888): registro no invasivo de
potenciales eléctricos.

J W. Rontgen (1895): Imagen por Rayos-X.

Y llegamos al siglo XX ...



J Primeros anos SIGLO XX: medicina eléctrica.
1 Anos 20: electrocardiégrato, angiogratia.

1 Anos 30: electroencefaldgrafto, microscopio
electrénico.

) Anos 40: ultrasonidos (sonar), resonancia
magnética, mod. matematicos.
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Anos 50 ...

_1Crecimiento economico.
_l Marcapasos y desfibriladores.

_l Respiracién y circulacién asistida.

_l Radiaciones de alta energia.

_1 Analizadores quimicos automaticos.



Anos 60 ...

! Incertidumbre social.

1 Corazdn artificial (45 anos?).

] Telemetria biomédica.

J
J

magen por ultrasonidos.

mplantes auditivos.
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Anos 70 ...

1 ;Problema o solucién?.

1 Tomogratfia computerizada.

_l Resonancia magnética nuclear.
) Tomografia emisién de positrones.

- Problemas de compatibilidad.
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Anos 80 ...

J Aumento 71 % en inversiones.

1 Corazdn artificial temporal.

1 Angioplastia, Endoscopia.

1 Ingenieria rehabilitaciéon (paraolimpiadas).

1 Ingenieria de tejidos (Gore-Tex, 1986).



Anos 90 ...

1 Proyecto genoma humano.
] Robdtica médica, protesis.

1 Tejidos implantables.

1 Cdrnea, huesos, cartilagos ...
1 Resonancia magnética funcional.

1 Visible Human Project (1994).



Siglo XXI

) Medtronic Inc: estimuladores cerebrales, espina
dorsal, incontinencia ....

_l Cochlear Ltd: implantes cocleares, prétesis paraliticos.

1 Synapse Biomedical Std: estimulador diafragma.

1 Cyberonics Inc: depresidn, obesidad, epilepsia.
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Cardiologia: sistemas de prediccién implantados
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Liquid Biopsies:
The New Wave of Genetic Testinsg?



’ Artificial pancreas at a glance

i - & 1 P ~
1 CGM sensor 2 CGM receiver
Continuous glucose monitoring (CGM) CGM receiver displays the updated
sensor is inserted under the skin to readings as graphs and trends
continuously measure glucose minute-by-minute, and translates
concentrations in the patient’s cells the readings from USB to Bluetooth
4 \ J

| ‘ s ’6 =) .

Insulin pump \ |
. {d -

The CAD communicates with a body-
worn insulin pump that automatically
administers the correct insulin dose via
a cannula inserted under the skin

-

Control algorithm
device (CAD)

Readings are sent to a control algorithm
device (CAD) - eg a smartphone, tablet or PC
- where an algorithm analyses them and

calculates the correct insulin dose, if required
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US regulators accept ‘chip in a pill’

. . Glencore goes defensive ANALYSIS
appllcatlon Glasenberg grapples with commaodities fallout
Andrew Ward, Pharmaceuticals Correspondent Clock ticks on Cryan ANALYSIS

Deutsche Bank chief faces deadline on targets

o share~ X Author alerts v = Print 3¢ Clip @8 Comments Pop a new kind of pill NEws
..................................................... us regulators accept ‘ch'p ina p|||' application

Danger of regulation COMMENT
Watchdogs risk needless pain for investment banks

Circular economy

‘ The “smart pill” contains a tiny ingestible sensor that

‘ detects when the drug has reached the stomach. It
communicates with a wearable patch plastered to the
patient’s skin which then transmits the information to
a mobile device.

o

Inside story: a sensor on a pill

The concept of the circular economy is

Smart medicines that tell doctors when their patients have taken them moved a step entering the mainstream and becoming
closer to reality after a company developing the first “digital pill” had its drug better understood, but there is still
application accepted by US regulators. misunder;tanding about hqu tq finance it,
and the risks and opportunities it presents.
The hope is that the pill, produced by Proteus Digital Health, will help ensure As the concept of sustainability becomes more
patients stick to their prescriptions and so reduce wasteful spending on drugs that tonply. mbetided it e fabvc ot sockely and e

economy, the notion of the circular economy has
are not taken properly. started to gain traction ...
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PRODUCT LIFE CYCLE

SUPPORT PERIOD BY THE DISTRIBUTOR / SERVICE PROVIDER

€ SUPPORT PERIOD BY MANUFACTURER = e )
€ 5 - 10 YEARS FOR PRODUCT =23

2 5 YEARS FOR STANDALONE SOFTWARE

PRODUCTION TIME SPAN “END OF LIFE” TIME SPAN

FIRST INSTALLATION END OF PRODUCTION END OF LIFE OUT OF USE

END OF SERVICE




THE GOLDEN RULES

Medical technology life-cycle averages suggest equipment that is up to 5 years old adequately reflects the
current state of technology and offers opportunities for economically reasonable upgrade measures

Medical technology which is between 6 - 10 years old is still fit for use, but already requires replacement
strategies to be developed in order for systems to benefit from efficiency gains afforded by current
technologies

Medical technology older than 10 years is outdated, difficult to maintain and repair, and may be considered
obsolete and inadequate for conducting some procedures when compared with current medical guidelines
and best practices; replacement is essential




ﬂ‘ European Coordination Committee of the Radiological,
Electromedical and Healthcare IT Industry

TABLE2 Country overview age profile for COMPUTER TOMOGRAPHY in 2013

B Aged 1-5 years Aged 6-10 years | Aged 10+ years

» In Western Europe the known CT installed base has significantly aged; the percentage of over 6 year old systems has risen
from 40% in 2008 to 51.5% in 2013.

» Several countries, including Spain, Italy, Ireland, Greece, and Austria, are showing significant and negative deviations from
the Golden Rules criteria.

» Aging CT equipment has specific issues relating to patient exposure to radiation — these are addressed in Section 6.



ﬁ' European Coordination Committee of the Radiological,
Electromedical and Healthcare IT Industry

TABLE 3 Country overview age profile for MAGNETIC RESONANCE IMAGING in 2013
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» |n Western Europe the situation has deteriorated significantly. In all 54.5% of all installed MRI systems exceed 6 years of
age versus 47.8% in 2008.

* On average 1 in 5 MRI systems is currently more than 10 years of age. Notably the Spanish Greek and Portuguese age
profiles show rapid and extensive ageing, in Spain this translates to 1 system every 3, and in Portugal and Greece 1 every
4 is over 10 years old. At this age, MRI equipment is simply not as powerful in diagnostic capability or function compared
to new machines and the older equipment will be slower to operate. Additionally current technology has allowed for wider
bores and much quieter operating.



ﬂ‘ European Coordination Committee of the Radiological,
Electromedical and Healthcare IT Industry
TABLE 4 Country overview age profile for X-RAY ANGIOGRAPHY in 2013

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

B Aged 1-5 years Aged 6-10 years [l Aged 10+ years

» Many countries have shown deterioration in age profile compared to the previous years; none of the countries in Western
Europe meet the Golden Rule.

» Installed equipment over the age of 6 years is substantially over 60% in many countries; in Greece 77.1%, in Portugal
70.7%, in Denmark 69.3, and in Spain 66.7%.



COCIR Medical Imaging Equipment Age Profile & Density - 2019 Edition

30.07.2019 @ Publications

Despite COCIR raising concerns over the deterioration in the age of the installed base of medical imaging equipment in
Europe, approximately one-fifth of such equipment is now more than ten years old and therefore challenging to maintain
and repair and inadequate for conducting some procedures. Their replacement is essential. This is the main finding of the
2019 edition of the COCIR Medical Imaging Equipment Age Profile and Density.

Back

Related Files
e 19076_COC_AGE_PROFILE_web.pdf 4 MB
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https://www.cocir.org/media-centre/publications/article/cocir-medical-imaging-equipment-age-profile-density-2019-

edition.html



INSTALLED BASE (IB): EU +Switzerland & Norway AGE VS 'GOLDEN RULES'

Mkt% Mkt%
Golden
2008 2011 2013 2015 2018 | byage byage Rules
2015 2018

X-Ray Angiography/Interventional [installed Base (1B) 1-5 years - units | 2650 3811 3084 2361 3766 49% 60%
X-Ray Angiography/Interventional |IB 6-10 years - units 1571 2163 2579 1641 2982 34% 30%
X-Ray Angiography/Interventional |[i8 >10 years - units 1237 1780 1534 769 1765 16% 10%
X-Ray Angiography/Interventional Total 5458 7754 7197 4771 8513
Computed Tomography 1B 1-5 years - units 6189 6569 5898 5669 5955 48% 60%
Computed Tomography 1B 6-10 years - units 3155 3627 4528 4574 4523 39% 30%
Computed Tomography 1B >10 years - units 933 1061 1477 1548 2748 13% 10%
Computed Tomography Total 10277 | 11257 | 11903 | 11791 | 13226
Magnetic Resonance Imaging IB 1-5 years - units 3568 4287 4002 4081 5062 47% 60%
Magnetic Resonance Imaging 1B 6-10 years - units 2082 2546 2898 2947 2823 34% 28% 30%
Magnetic Resonance Imaging IB >10 years - units 808 1178 1653 1587 2048 18% 10%
Magnetic Resonance Imaging Total 6458 8011 8553 | 8615 | 9933
Molecular ImagingPET IB 1-5 years - units 430 532 448 378 565 49% 60%
Molecular Imaging PET IB 6-10 years - units 118 294 325 332 417 43% 30%
Molecular Imaging PET 1B >10 years - units 40 110 91 63 219 8% 10%
Molecular Imaging PET Total 588 936 864 773 1201

Table A Age Evolution’ of Installed Base vs. COCIR Golden Rules




OBSOLESCENT MEDICAL IMAGING TECHNOLOGY
IS UNDERMINING PATIENT SAFETY
COMPUTED TOMOGRAPHY (CT)

9/ Overone fith of the CT
A c tho

15t3 ‘Gd' base in Europe is
ow MORE THAN 10 YEARS
LD

challenging to tain ' A
and repair, inade (o] The majority of these CT units ;
conducting some procedures,  are in: [TALY, GERMANY,

' REPLACEMENT s ESSENTIAL. SPAIN POLAND, UK GREECE

PORTUCAL and FRANCE

DOES NOTATALL MEET COLDEN RULES
CLOSE BUT NOT MATCHINC COLDEN RULES
EQUALORBETTERTHAN COLDEN RULES

DATA NOTAVAILABLE

In 10 YEARS, the number of countries that do not meet the COCIR Colden Rules is over 3 TIMES more.




OBSOLESCENT MEDICAL IMAGING TECHNOLOGY
IS UNDERMINING PATIENT SAFETY
MAGNETIC RESONANCE IMAGING (MRI)

Over one fifth of the MRI
installed base in Europe is
now MORE THAN 10 YEARS
OLD

G G=
GG=

Around 2100 MRI! units in Europe are
now more than 10 years old. Medical
technology more than ten yearsold 1s

be considered obsolete or inadequate units are in: GERMANY,

for conducting some procedures; SPAIN, ITALY, UK and ' & "’

REPLACEMENT /s ESSENTIAL CREECE

gutdated and challenging to maintain and ' P
repair. Compared with current medical - s
ine majorty or t! MRI
quidelines and best practices, it can he majority of these MR
'

DOES NOTATALL MEET COLDEN RULES
CLOSE BUT NOT MATCHING COLDEN RULES
EQUALORBETTERTHAN COLDEN RULES

DATA NOTAVAILABLE

In 10 YEARS, the number of countries that do not meet the COCIR Golden Rules has more than DOUBLED.




OBSOLESCENT MEDICAL IMAGING TECHNOLOGY
IS UNDERMINING PATIENT SAFETY
X-RAY ANGIOGRAPHY / INTERVENTIONAL

% Over one fifth of the X- Iiay
Angio installed base in Europe
snow MORE THAN 10 YEARS
OLD.

Q Sy = The majority of these ‘3
‘ SR SRR X-Ray Angio unitsare in
: At GERMANY, ITALY, UK. SPAIN,
.U ¢ S FRANCE, NETHERLANDS J

and POLAND

DOES NOTATALL MEET GOLDEN RULES
CLOSE BUT NOT MATCHING COLDEN RULES
EQUALORBETTERTHAN GOLDEN RULES

DATA NOTAVAILABLE

2015 2018

In 10 YEARS, the number of countries that do not meet the COCIR Golden Rules
has not shown any significant improvement.




OBSOLESCENT MEDICAL IMAGING TECHNOLOGY
IS UNDERMINING PATIENT SAFETY

MOLECULAR IMAGING

POSITRON EMISSION TOMOGRAPHY (MI-PET)

OLD

def for conducting some ITALY, SPAIN. GERMANY,
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DOES NOT AT ALL MEET COLDEN RULES
CLOSE BUT NOT MATCHING COLDEN RULES
EQUAL ORBETTER THAN COLDEN RULES

DATA NOT AVAILABLE
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PERFIL TECNOLOGICO <3
HOSPITALARIO EN ESPANA

Sector de Tecnologia
y Sistemas de Informacion Clinica

Enero 2015

MANTENIMIENTO DE LA TECNOLOGIA
SANITARIA EN ESPANA
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RM - Espaiia 2014

RM - Espaiia

100%

90%
80%
70%
60% — W > 10 afios
B> 10afios 50% 1% - — De 5 a 10 afios
De 5a 10 afios 4 i =
30%
u<5afios 20%
10%
0%
GODEN - 2009 202 2014 oivado  Pablico
RULES
COCIR
Perfil RM por CCAA 2014
100%
90%
80%
70%
60% 11% E
6% m | il | Wi — i
so% ] 3% fo% | ko
3% Lo %11 1.1 1 m > 10 afios
40% i | S0% | Sa% | $5% | b | Lol
S | —48% De 5 a 10 afios
o ) N E I B " < 5afios
0% - ' I 6
¢ &£ & & F (y? & & S S S I
¥ oY vs"’ & & @ &N ?.\"‘% & £ L &
& ,&‘, ¢ & & o W@ & Q;@ N
Q N v S & R
& Q\ & < \‘b' Y
¢ N B o on 23 v,
| TECNOLOGIA SANITARIA




S.Intervencionismo
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2 2 Soporte Vital 2014
Soporte Vital - Espana J
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MADRID Sucesos

El hombre que sigui6 de copas tras
recibir seis pufialadas: 'Soy
manchego, me recupero pronto’

O El hombre que siguio de juerga con sus amigos tras recibir media docena de pufnaladas dijo
en un primer momento a la Polcia que no necesitaba ayuda medica

= EL

S¥ MUNDO

’ O —————————
00:13 01:03
El Samur traslada al herido por arma blanca en |a calle Sepulveda. : AYTO. DE MADRID



Perfil tecnologico

hospitalario

y propuestas para la

renovacion
de tecnologias
sanitarias

Diciembre 2017

I Fuente: Datos agregados Fenin 31 dic 2016
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B) GRAFICAS RESONANCIA MAGNETICA (RM)
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GENERAL ASD/HEM POR CC.AA.
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PET POR CC.AA.
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SOPORTE VITAL POR CC.AA.
Ordenado por % inferior a 10 anos
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Tomografia Computarizada (TC)

lﬂﬂﬁ EVOLUCION GENERAL TC ESPANA
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m[ﬂg TC POR CC.AA, B < 5afios 0w De 5al0afios WM > 10 afios
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Resonancia Magnética (RM)

Im EVOLUCION GENERAL RM ESPANA B < Safios  wew De 5al0afios W > 10 afios
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(*) Resto CCAA: Incluye Cantabria, La Rloja, Navarra e INGESA.
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Il]ﬂi EVOLUCION GENERAL PET ESPANA B < 5 aiios De5a10afios  mmm >10 afios
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Dot

FolGeT
Articulo 5.2 “... estén correctamente instalados
y mantenidos ..."
Articulo 5.5 “.. deberan ser mantenidos

adecuadamente ... ”.




Tendencia Agregada del Articulo 21:
Reparaciones, mantenimiento y conservacion

B VARIACION ANOS
15,00

10,00

5'00 -
% 000- [E—
-5'00 —I
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15,00

-20.00 10/09 11/10 271 13/12
725 168 711 1871

Evolucion temporal % CC AA. Capltulo 2 Artfaulo 21 Mantenimiento, reparadgones y consarvacion (Actuabzacion IPC)

MINISTERIO DE SANIDAD, SERVICIOS SOCIALES E IGUALDAD
Presupuestos iniciales para sanidad de las Comunidades Autonomas, |a Administracion Central y la Sequridad Social. Actualizacion 2013



Modalidad tecnologica

% con mantenimiento
preventivo (julio de 2014)

Sistemas de monitorizacion 23%
Salas de intervencionismo 58%
TE 69%
Resonancia magnetica 77%
Ecografia 21%
PET 86%
Soporte vital 40%
Terapias de calor 29%

'l‘ECNOLbCiA SANITARIA
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1. Planes de renovacién de la tecnologia sanitaria

estructural incorporando el principio de Gestion del
Ciclo de Vida.

2. Uso de criterios y referencias internacionales para el
calculo de obsolescencia.

3. Mantenimiento adecuado e incorporacion de
innovacion incremental.



. Explorar alternativas contempladas en la Ley de
Contratos del Sector Publico.

. Plan de choque con financiacién finalista especifica.

. Desarrollo de Bandas Tecnoldgicas para la dotacion
de equipamiento.
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