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On-going Collaborations

= Sahlgrenska University Hospital (SU)
The Team « Ambulance service

* Neurology/Stroke
* Trauma
 Cardiology
= Region of Vastra Gotaland (VGR)
« Sjukvardens Larmcentral (SvLc; Dispatch)
« Ambulance services
* Primary Care (Narhalsan)

= City of Gothenburg (Goteborgs stad)
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.. .. * Dele Health
Education in eHealth/Digital Health + Autoliv Development
= Masters Program Course since 2007 . \C/O'VO Cars
(Initiated by B A Sjoqvist 2007; 2020 S Candefjord) . Dgtnesc;tt
= 40 students/year « SOS International
= Bachelor Program Course start 2021 . etc.
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= 60 students/year



Our motto & vision zero

CHALMERS

Increase Decision Precision
. and- T . .
No errors in assessment, prioritization and handling!

Our focus

Improving remote & prehospital care using:

e Data fusion

« Clinical decision support
 AlI/ML

* Telemedicine

e [nnovative user interaction
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Remote support (no care personnel attending at incident site)

= ASAP Home/Autumn Leaves; ASAP application with focus on
rapid pre-hospital handling of fall incidents within an increasing home
care sector

= ASAP Home/Cardio; ASAP concept applied to remote monitoring of
chronic heart failure

» COPE; Connected Occupant Physiological Evaluation
» DrivER; Driver phys. monitoring for Vehicle Emergency Response

= TEAPaN; Traffic Event Assessment Prioritizing and Notification
 Detecht; company spin-off and research; focus Motor bikes

» SynCOPE; Unresponsive driver and sudden illness detection
(Pre-study)

Our project portfolio

CHALMERS

Point of Care support (care personnel attending at incident site)

= ASAP PoC Trauma; ASAP concept applied to trauma incl. Al assisted
clinical decision support - OSISP (On-Scene Injury Severity Prediction),
Dynamic Risk Prediction (DRP) and Optimal Destination (OD)

= ASAP PoC Stroke; ASAP concept applied to acute stroke

= Talk2Me; real-time speech recognition and synthesized speech
as interface to data collection, process-support and CCDS in
acute care

»ViPHS; Video support in the PreHospital Stroke Chain, Video-
streaming and conference enabling informed decisions on remote
patients being candidates for thrombectomy

Other projects and activities

= ASAP X; Acute Support, Assessment and Prioritizing, a generic
concept for supporting applications utilizing datafusion, CDSS, etc.
Remote and PoC applications.

= Digital Health Sandbox; Transferring ASAP to a R&D test platform
for Digital Health projects.

= \When care moves home; Joint Chalmers AoA initiative focusing on
system innovation issues and quadruple helix collaboration related to
the societal transformation and challenge "Bringing care closer to the
patient”

= On the Move; Care@Distance activities within When care moves
home initiative
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Who am 1? MobiMed Prehospital Digital Health (1986 - )

Used by over @orti vus
-—

paramedics

Installed in over

;

emergency vehicles

Handles over

7 g : coss 2 patients each month
Erna Ebelings pris fér 2020 tilldelas Professor Kaj Lindecrantz och Professor Bengt Arne

Sjoqvist.

Motiveringen lyder: ! Macive cusiomers I Orivs presence

“Fér deras framstaende gemensamma insatser inom telemedicin och bearbetning av d Today there are some 2.700+ ambulances and hundreds of hospitals equipped
fysiologiska signaler. Speciellt uppmérksammas att de var internationella pionjérer inom with MobiMed in and outside Sweden.

_ telemedicin och att de var de férsta som med datidens mobiltelefoniteknik éverférde EKG L t installati is in UK with d 1.200+ bul
z mellan ambulans och sjukhus. Priset &r ocksa ett erkdnnande av deras arbete med att argest installation Is in Wi aroun ’ ambulances.

V) & S e st o dicinsk teknnik.” Motivation: MobiMed is also the basis for Singapore’s nationwide prehospital ICT solution.
Operatdr: Bengt-Arne Sjoqvist '

e | ) "For their distinguished joint efforts  § |n the 1990:s MobiMed paved the way for prehospital eHealth and vital signs
ol Loy mentogsqupnent | preneaservenmesen | 1N telemedicine and the processing B transmission incl. diagnostic ECG and ischemia analysis. Other vendors followed
ke and offered various ways for ECG transmission. The target was primarily to

In particular, it is noted that they improve acute AMI treatment (thrombolysis and PCl) — today standard in
were international pioneers in prehospital care.

telemedicine and that they were the || nopiMed also introduced and opened the market for digital ambulance ePR and
first to transfer ECG between

il oty Aroed 53 ‘ integrated clinical decision support.

E
]

r

of physiological signals.

ambulance and hospital using the
mobile telephony technology of the
time.

Since its broader deployment in the 1990s, several million individuals with

suspected AMI or other disorders have received a chance for better outcome of
The award is also a recognition of  § care due to MobiMed — either through quicker thrombolysis delivered at hospital,
their work in strengthening the field § or even already in the ambulance, or being directed directly to optimal PCl

{ of medical technology." treatment facility.

How many lives that have been saved is impossible to estimate?

PR




Stroke - looking back; things take time ........

Save the Brain — MobiMed project in Uppsala 1999 (Erik Lundtrém, Andreas Terént et.al)
Thrombolysis becomes “hot” within stroke in the late 1990:s

CHALMERS

linik och vetenskap

Dagens Medicin 2000-02-22 ek

Skarpt jakt pa minuter nar
strokelarmet gar i Uppsala
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Erilk Lundstrom, ST-lakare, newrologkliniken, Neurocentrum (evik. funds trom@ak sdemiska. s2)

Per Andersson, sjukskiterska, ambulansverksamheten, Akutcentrum

Lisbeth Gustavsson, sjukskoterska, ambulansverksamhaten, Akutcentrum

Andreas Terent, overlakare, strokesektionen, Medicincentrum; samtliga vid Akademiska sjukhuset, Uppsala

Lakartidningen 2004 no: 8

»Radda hjarnan« — natverk i Uppsala

lan for trombolys vid

Il Alicplas {Actilyse)dr sedan 2003 godbdint inom EU fér be-
hiandling av akut ischemiskt slaganfall. Behandling méiste pé-
bégas inom tre timmar cfier symiomdebuten och uiféras av
likare med sfirskild kunskap om trombaolys vid slaganfall.
Handligeningen keiver ocksa akut tillgdng 6ll specifik new-
roradiclogisk erfarenhet, rimlig nirhet tll neurokirurgi samt
en viltnmmad organisation for snabb diagnostik och be-
handling [1]

Epidemiclogiska och andra data visar att en majoritet av
svenska patienter med slaganfall inte kommer dll sjukhus
inom tre timanar [z, 3]. Férseningar kan uppkomma pé olika
nivier, hos paticnten sjily, 1 alammeringssystemet, inom am-
bulansverksamheten, pd skwtmottagningarna och inom sjuk-
husets vig s.ri!gl.

Fér att Eﬁﬁl dttra méjligheterna att uiféra rombolys vid
slaganfall har vi 1 Uppsala lin sedan 1995 byggt upp en verk-
samhet kallad »Ridda hjiman« [4]. Den bascras pd mycket
enkla regler om undersikningen av patienten i ambulansen
och pd akutmottagningen (Fakta 1) Syfiet &r att minska ti-
derna mellan larm och ankomst till akuten: ankomsten tll
akuten och DT hjima; samt DT hiima och trombolys.

1 Enet finns 298 655 invinare och tvi akutsjukhus,
Akademiska sjukhuset i Uppsala och Lasaretiet 1 Enﬂﬁping.
Ambulansen ndr 68 procent av befolkningen inom tio minue-
ter, sc Tabell 1. Det Eingsta avstindet mellan titorterdr 1o mil.
Alla »Ridda hjimans-paticnier kiirs dirckt till Akademiska
sjukhusct.

Wi har gjort en utvirdering av hur »Ridda hjiman« fun-
gerari praktiken. Vi har velat 8 svar pd frdgorna: Hur stor an-
del av paticnterna erhiller trombolys? Hur gir det for dem?
Wilka ledtiderna foreligger mellan olika moment i omhén-
dertagandet? Foljs de lokala nktlinjema fér trombolys?

Utvardering av verksamheten under ot ar

wRidda hjimans i Uppsala ir ett ntverk som bygger pi ak-

tiv medverkan av ambulanssjukvarden, akutmottagmngen,

rénigen, medicineentrum och neurocentrum i némnd ordning

{Fakta 2). Sirskilda virdprogram finns inom ambuolans-

sjukvarden, pa akutmottagningen och inom neurocentrum.
W1 hari viir utviirdering granskat steg 4 till och medsteg 71

78

slaganfall

ammantattat

»Radda hjarmans ar ett natwerk for rombolys av pati-
enter med slaganfall | Uppsala lan, som har 208 655
invanare.

Under att &r, 2001-2002, transporterades 184 patien-
ter enligt vardprogrammet for «Radda hjamans.

Efter &n forsta bedomning pa akutmottagningen ge-
nomgick 67 patienter (36 procant) urakut datortomo-
grafi (OT). Efter en andra bedomning utfordes trom-
bolys i 13 (19 procent) av fallen.

Den vanligaste orsaken till att inte ge behandlingen
war DT-fynden: bladningar i 30 procent av fallen och
tecken pa en stor hjdrminfarkt i 7 procent.

Tiden fran symtomdebut till trombolys varierade fran
&n och &n halv till drygt fyra timmar. Ingen komplika-
tion till behandlingen intraffade.

Sarie slaganfallfstroke

Gastredaktor: Par Wester

Se aven artiklar pa sidorna 662 och 674 i detta nummer
sami tidigare artiklar i serien i nr 44, 45, 46, 47, 4B, 49,
50, 51-5272003 och S/2004.

»Ridda hjiman«-processen (Fakia 2). Féljande matenal har
anvints: det lokala trombolysregistret som omfattar alla be-
handlade patienter sedan 1994 [4]; kopior pd remissvar frin
»Ridda hjimans-rontgen, vilka prospektivt insamlats; den da-
tajournal fir slaganfall 1 ambulanssjukvirden som inférdes

Lakarfidningen | Nr@ | 2004 | Vobym 100

2023-03-09



Stroke - Looking back; Save the Brain — MobiMed project in Uppsala 1999

History of Save the Brain, Uppsala (Slides; Paris conference 2005)
Preparation Assessments in the Ambulance Alarm Save the Brain if 2

Better to include then to exclude = ABC 1 . Sudden paresis in face/arm/leg

CHALMERS

”You ve got a call. =
Save the Brain Alarm
from the Ambulance”

Introduced oct 25th 1999, Uppsala city = P-glucos Sudden distubance of sensibility
Whole county; Nov 13th 1999 = Neurological examination Sudden disturbance of speech

Stroke Nurse, Feb 2001 Fre MEE e 153 i -
’ Face: appearance, sensibility, pupil Sudden disturbance of vision

Now: Communication
. . . . Vision
First-line: Internal Medicin (on call)
. Arms, hands
Second-line: Neurology (on call) Legs Sudden headache

Dono Dena Deno _ BHA92H WMZR Jono Jano eno : :42:16 4.

M (bpm) (bpm: -
: T P Y | = Thrombolysis

Sudden vertigo

HIBF
- _/ Cnntig]

— Takttagelser ph hintplats Bl Takttagelzer ph hintplats ‘hﬂs' . Sereke :) — u Or nOt tO th rom bOIySI S

Vitalparametrar
e = |BR I T

5 jukdonshistoria
'-l_a P.j fictuell medicinerin Fornulér

Epilepsi
Ratsotsbaren T -
Disbetes Cor Byt Formulir Talsvérigheter 0 [ Em

Alt. 1: Tidpurkt for insjuknande Forlamning 1 ansikte

Alt. 2: Tidpurkt pat. senast ségs i normaltillsténd Forlamning i arm
Forlamning i ben

LT G LT ot ‘ Pat/relative/personal/dispatch centre ‘

Ja  nej Ja
Plétslig férlamn. 1 ansikte/arm/ben ™ [ PLotslig synrubbning [

Plotslig kanselrubbnin r O Plotslig yrsel r -
v 2 E e & Ambulance run - Stroke Alarm
#423

"@, Silence
‘ alarm -
L ‘ Ambulance : Paramedic and nurse ‘

Instruction to the Internal medicin on call : Ambulance run - Save the Brain

! - #184
- Meet the ambUIance 5 - : ‘ Ambulance : Paramedics and nurse ‘

Check the ambulance journal!

Save the Brain CT
Internal medicin

» Checklist ;:*;.. i 7 . e Réntgen (CT)

= Examine the patient 28 2 m _ Thrombolysis
QU |Ck|y #13 Neurologist (on call + often

consultant)




VIPHS
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Video Support in the PreHopsital Stroke Chain
“How can we shorten the time to thrombectomy throughout VGR
using telemedicine with video conference”
Some individuals involved
» Project team (2016 =>) VGR (Step 4, 2019 =>)
—:i“tlat?:\l;s (2015/2016) Annika Nordanstig1 SuU Malin Wittholt, VGR (PL)
Bars Xsen%r?_n, suU al Jan-Erik Karlsson, SU Mikael Jerndal, SU
SELAE el IRl o P Stefan Candefjord, Chalmers Ann-Sofie Ardfelt, VGR
Hanna Maurin Soderholm, Univ. Boras & PICTA  Teijo Kokko, VGR Digitalisering
Magnus Andersson Hagiwara, Univ. Boras Clas Nyman, VGR Digitalisering
Lise-Lotte Omran, Univ. Boras Madeleine Stark, VGR Digitalisering
Elisabeth Hammar, SU ...and several others from VGR IT/Digitalisering
Per Orninge, VGR/SvLc and ambulance services

Ambulance personnel, VGR

Digital Health in the BioMedical Signals & Systems Group
Care@Distance - Remote and Prehospital Digital Health

Supporting remote care & mobile teams in a new Health Care paradigm



The VIPHS model for innovation and utilization

(the stepwise Verified Innovation Process for Healthcare Solutions)

CHALMERS

1. Care process analysis/process mapping, proposals for technology and BLUEPRINT 1
system design and "theoretical" testing and evaluation, etc.

2. Step-by-step simulations with increasing complexity and operational realism, v
based on "Blueprint 1", between e.g. prehospital activities (e.g. ambulance)

and expert/consultant (e.g. neurologist) to propose and understand the BLUEPRINT 2
iImpact on the care process, working model, etc. Evaluation of technology

solution. v

3. Limited tests in operational environment. Here, "Blueprint 2" is of great
benefit, for example when seeking ethical approval. Many "teething - BLUEPRINT 3
problems", for example, have already been investigated, which reduces the
risks associated with entering a clinical operating environment. This step v
involves verifying step 2 in practice.

S
4. Expanded clinical trials and limited operational tests based on "Blueprint 3". BLUEPRINT 4

Here you scale up to a level where you can also comment on expected
health effects in a full-scale introduction, verify technology and how a Today

potential wide-scale implementation shall be handled and by who.

OPERATIONAL

Digital Health in the BioMedical Signals & Systems Group IMPLEMENTATION?
Care@Distance - Remote and Prehospital Digital Health

Supporting remote care & mobile teams in a new Health Care paradigm 2023-03-09



PrehosplIT-Stroke -map a modern stroke process and propose a harmonized
interoperability recommendation (2014-2016)

CHALMERS

Step 1 in the VIPHS-model; Map the care process and propose possible technology solution

PrehospIT-Stroke => ViPHS

Prehospital vardkedja — Fokus Stroke 2015-04-08
1-Larmmottagning 2-Triagering | 3-Utalarmering 4-Pavag 5-Pa plats 6-Patientiransport 7-Avlamning 8-Avslutning 9-Uppfdljning
H
o :jndéx' and othert » Support for structured work process
nciaen
ecision suppor according to ABCDE and AMLS.
» Diff diagnostics management
f * Electronic mNHISS
i - : . * Support for process support
or 1 Lam- 8 2 -Tragering > 3
nh= mottagning W
]
# ] ] [} | .
® Video conference —
73] Y .
k5 o s ok o sl Neurological Ay
.g from a Realistic Experiment 4 -Pavag »| S-Paplats patient? » patient g > pdrag ‘. (inkl 9 - Uppfaljning
=:E: Mo rderson Ko s Lcbery Bt e s assessment rapportering)
] [ ] [ ]
- : : H H H H
= 5_ P4 plats G - Patient- | Forteatt
g g’ Rédga'r::mirg éﬁg’?rf;?g ¥l behanding
«(0
z [ ] " " . . . ] ] ]
! | Ask "ePR" for specific key information for : !
stroke assessment: From
* Previous stroke/TIA — P R
* Drugs/Pharma such as anticoagulants e
* Diabetes
- .| Keywords S ° ?
Digital Health i stems Group
Care@Dista| , pital Digital Health
Supporting remote are paradigm 2023-03-09
€1 Springer




ViPHS - Video Support in the PreHopsital Stroke Chain
Ambition at start 2015/2016 "Shorten the time to thrombectomy for all residents of VGR"

Conditions in VastraGotaland Region (VGR):

- Thrombectomy is part of the care routine since 2016
- Regional 24/7 stroke expert on-call is implemented

- Thrombectomy can only be performed at Sahlgrenska

CHALMERS

Dals-Langed

o . . Skaraborgs Sjukhus
University Hospital/Sahlgrenska ND-sjukvirden o T
- Thrombolysis can be performed at 7 emergency hospitals ,\ > ATRALY
Oping o
- SU/Sahlgrenska . Sikaraborgs ~
. ko Sjukhus
- Kungalv Care episods 2015 S oy
o . & ®
- NAL SkasS Skovde 418 ng‘(Tl(Z]i?l MNaass Skaraborgs Sjukhus
gsas lasarett Falkdping
o Skas Lidkopin 185 ! vacem
- SKAS/SkOVde — Sahlgrenska o
SU Sahlgrensk o
. e . grenska 834 Universitetssjukhuset Angereds Nfirsjukhus
- SKAS/LIdkOpIng SU Ostra 423 Sahlgrenska sjukhuse 'l Ostra sjukhu @) AsBords
- 3 SU MélIndal 244 Hogsbosjukhus = T8, & ot 00 e jokhus
SAS/B?ras : Folunda ——® Noindigihs ) Séd\> Alvsborgs N
_ Allngsas SAS 628 Specialistsjukhus Sjukbus g
Alingsas Lasarett 240 ® 7
oo SAS Skene
NAL 692
SAS 628 mtomgatt SIUKHUS OCH SJUKHUSGRUPPER
. @ Sjukhus som ingar i grupp
Totalt: 4292 M Sjukhus som €] ingar i grupp
Reperfusion  15% 644
Ischemisk ~ 86% 3691 Trombolys A Thrombectomy — —— <45 min
SU totalt 35% 1501

Digital Health in the BioMedical Signals & Systems Group

Care@Distance - Remote and Prehospital Digital Health
Supporting remote care & mobile teams in a new Health Care paradigm 2023-03-09



ViPHS - Video support in the PreHospital Stroke chain
NIHSS - The higher the score, the more likely suitable for thrombectomy

(NHISS = National Institute of Health Stroke Scale. Neurological test and scoring including 11 factors —-requires a neurological expert)

12%

Score ¥ Stroke severity
11% In ambulances "simpler” tests:
. « mNIHSS 0 No stroke symptoms
10% . EQST 1-4 Minor stroke
0
9% 5-15 Moderate stroke
o
8% 16-20 Moderate to severe stroke
o/
7% 21-42 Severe stroke
o/ H -
6% = no occlusions (n=1109) Heldner et al. Stroke 2013;44:1153-1157
5% peripheral occlusions (n=183)
4% - m central occlusions (n=860)
3% - « At NIHSS > 15, the specificity to ensure a central occlusion is 95%
2% - EEEB « at NIHSS > 20; 99%
1% - I I I “ i (However, sensitivity is low = > miss several suitable candidates)
LIRRARRRRARRARRRRRRTET]
0% -

0 2 4 6 8 10 12 14116 18 20 22 24 26 28 30 32 Thrombectomy is th_e appropriate choice ifocc_lusion/ischemiaofthe
large vessel (LVO) is the cause, e.g. no bleeding

NIHSS score

There is a significant association of NIHSS scores and vessel occlusions in patients with anterior
circulation strokes. This association is best within the first hours after symptom onset. Thereafter

Digital Health in the BioMedical Signals & Systems Group and in the posterior circulation the association is poor.

Care@Distance - Remote and Prehospital Digital Health

Supporting remote care & mobile teams in a new Health Care paradigm



ViPHS - Video Support in the PreHopsital Stroke Chain

Step 2 in the VIPHS-model; Technical tests and evaluation, simulate complete care process and propose
technology solution and care process/procedures

CHALMERS

2 realistic cases simulated by actors (medical doctors)

Narbild Fisheye

Fisheye

Result:
= 3 fixed cameras in the ambulance, tablet or smartphone (or PC) at receiving end.
= The receiver, reperfusion consultant, selects camera view and guides the examination.
= Mobile phone and video runs separately and in parallel — the existing phone routine is enhanced with video.

Digital Health in the BioMedical Signals & Systems Group
Care@Distance - Remote and Prehospital Digital Health

Supporting remote care & mobile teams in a new Health Care paradigm



ViPHS - Video Support in the PreHopsital Stroke Chain
Step 3 in the VIPHS-model;

CHALMERS

2018/2019 - Limited tests in operational ambulances (3 units) in VGR and mobile network coverage tests

Dals-Langed

Skoraborgs Sjukhus
Vénern Mariestas

NU-sjukvarden

Skaraborgs Sjukhus Skaraborgs Sjukhus
/X Lidkoping & oo
Skaraborgs
Uddevalla (@ Sjukhus
NAL Trollhattan
St A
Kungdlvs ® b
sjukhus AlNgsas lasarett ?‘:ﬁ{g&?{g ¢ Huldiu
i Vittern
Sahlgrenska
Universitetssjukhuset Angereds Neirsjukdiss
I Sahlgrenska sjukhuset. % VOW& SJUI‘I::u t @) sASBords Ulridehamn
Drottning Sil
HOgsho sjakhus = barn- Od'lg ungdgnssjukhus :
Frolunda — " Molndals sjukhus 5 Sverige
Specialistsjukhus Sédra Alvsborgs
_.— Sjukhus

SJUKHUS OCH SJUKHUSGRUPPER
@ Sjukhus som ingar i grupp
B Sjukhus som €] ingar i grupp

Fisheye

Ambulances (2+1) A Default Hospital == < 45 min

Digital Health in the BioMedical Signals & Systems Group
Care@Distance - Remote and Prehospital Digital Health

Supporting remote care & mobile teams in a new Health Care paradigm 2023-03-09



ViPHS - Video Support in the PreHopsital Stroke Chain

Step 4 in the VIPHS-model (VGR finances and takes project responsibility — adapt to VGR video infrastructure) =
2019-2022: Extended clinical pilot installation in operational ambulances (12 units. + ”Test Ambulance”at SU)
® 12 st ambulanser i klinisk test
® 1 st Testambulans for FoU
®Mariestad
Uddevalla @  @Vanersborg @Skovde (2 st)
(2 st) Trolméttan
Criteria
= mNIHSS>6
= Time from debut to video
Géteborg Bo;as 'Y contact with reperfusion
® Ulricehamn hotline< 6 h
Skgne (2 st) ° = More than 45 min
Svenljunga transport time to SU
A« \ .
Narbild i i Estimated no. of cases
= Rough estimate max 150/year in
selected area based on criterias

= 12 ambulances (active in area
=75 units) => max 25 consultant
cases per year

Digital Health in the BioMedical Signals & Systems Group
Care@Distance - Remote and Prehospital Digital Health

Supporting remote care & mobile teams in a new Health Care paradigm 2023-03-09




ViPHS - Video Support in the PreHopsital Stroke Chain

Some technical aspects when going to step 4

Step 2 and 3 in the VIPHS-model

CHALMERS

Step 4 in the VIPHS-model

Technical solution ViPHS Axis

o o

Face
Axis F1015

'ﬁ

Fisheye; Back
Axis F1035

Video server
AXIS F44

Side
Axis F1015

PoE switch
Cisco SF302-08PP alt.
Lantech IPES 0104

Modem router
LR77 v2FG 4G

Wifi Accesspoint

Ambulance screen
Ubiquiti NanoStation

Samsung tab

AV
Companion
server

Stroke consultant

Samsung tab

Side camera

Technical solution ViPHS Cisco

Back camera

[ S—

Ambulance screen

HDMI

> (TEEN www wwiEloceee

<>
I

VGR IT network

Cisco router
Stroke consultant

I

|

: (Tablet with Cisco
| Jabber client)

|

- Cisco CODEC
Face
Camera
=
|
Y
Ambulance

Stroke Consultant

Digital Health in the BioMedical Signals & Systems Group
Care@Distance - Remote and Prehospital Digital Health
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ViPHS - Video Support in the PreHopsital Stroke Chain
Step 4 in the VIPHS-model;
= Referfusion consultant tool — a tablet and Jabber app CHALMERS

= Video support initialization — The ambulance contacts the reperfusion consultant via mobile phone.
The consultant initiates video support when prepared to start the consultation

Jabber — det program som anvénds for i

videomotet Valj Ambulans
3529140 s © Ring - Ligg pa
___Uppfoljningsformular som fylls i efter P
videomotet =
--Anvandarinstruktioner hur starta/avsluta R 1 ValJ onskad kameravy har.
videomote mm = T o . . "
M Tryck sedan pa miniatyrfonstret
uppe till héger for att aterga till
videomdtesrummet.

M For att zooma bilden,
tryck tre ganger i snabb
foljd pa omradet dar du
vill zooma
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VIPHS
Video Support in the PreHopsital Stroke Chalin

How can we shorten the time to thrombectomy throughout VGR
using telemedicine with videoconference?

Where are we now and how can the concept be
Introduced broadly into clinical practice?
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ViPHS - Video Support in the PreHopsital Stroke Chain
Present status — technology evaluation (2022) and ViPHS 2.0 project (2023)

CHALMERS
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ument till ISAT Styrmodell wmentnam

dering ViPHS Teknisk utvardering VIPHS 2022

Add portable
solutions

Sammanfattning

Under perioden 21/4 — 22/6 har det genomf{orts ett omfattande arbete att utviirdera
den belintliga tekniska l6sningen tor VIPHS. Syftet har vant att hitta en alternativ
lésning pa kameror, anviindargrinssnitt och verktyg samt infrastruktur som:

e iirbilligare \ /
e kan serva bade den fastmonterade befintliga ViPHS-ldsningen och en mobil/portabel

losning som kan anviindas utanfor ambulansen t.ex. i en ligenhet eller pa olycksplats.

Rapport

Totalt 11 personer har arbetat i utvirdering utifran olika kompetenser. Det som dr s " ; H

nytt och som ocksa har visat sig viirdefullt 4r att det inte enbart ér de rent tekniska Fl na I TeCh nica I S0 | ution

aspekterna som utvirderats utan dven anvindarupplevelsen for slutanviandarna sa . .

som ambulanspersonal och neurologer. Den senare utviirderingen har genomforts Fixed in Ambulance

av koncernkontorets erfarna UX-designers som deltagit vid neurologernas

utbildningstillfille under varen och dven genomfort intervjuer med intressenter -—

. . ) ) med olika perspektiv.

Teknisk utvérdering VIPHS _ _ _ Face
Arbetet med utvirderingen har resulterat i ett forslag att rekommendera ViPHS- Axis F1015

projektet att ga vidare med

* att skapa ett nytt delprojekt for att ta fram teknisk 16sning baserad pa Axis
* aft integrera mobil/portabel losning som kan anviindas utanfor ambulansen
*  Aft se dver anviindarupplevelsen framfor allt for neurologerna och att skapa en nytt —t
responsivt griinssnitt baserat pa en webbldsning g

I
En ny skisserad 16sning baserad pa Axis, som i ambulansen i huvudsak ir samma Fisheye; Back _ 1 VGR-router
som den som tidigare testats i begrinsad operativ skala inom ViPHS projektet, Axi Fi035 Video server 1
kommer vid ett breddinforande att redan fran start erbjuda ligre kostnader, XIS AXIS F44 I
enklare handhavande och mdjlighet till mobil/portabel 16sning utanfor !
ambulansen. Den rekommenderade 16sningen ir dven mindre komplex én den ! VGR Network
befintliga vilket innebér langsiktigt ligre kostnader for forvaltning, drift och :_ ______________________________ B
support.

Side
Axis F1015

This technical solution from ViPHS 2.0 shall be supported by VGR and able to support the needs in ViPHS as well
as other clinical applications and specialities with fixed and mobile video enhanced telemedicine support

Digita throughout VGR.

Care This means that an operational wide deployment will be possible!

Suppot 2023-03-09




ViPHS - Video Support in the PreHopsital Stroke Chain
Reperfusion consultant smartphone app (Concept illustration = Axis in step 3)

Select camera
for details

suejnquy 4

Alternative
"Home screen’
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ViPHS - Video Support in the PreHopsital Stroke Chain

Present status — clinical tests 12+ months (ended 2022-12-31)

Some results from clinical pilot

lastra Gatalandsregionen

r: RS 2019-03914

Datum: 2022-01-24

Slutrapport

ViPHS - Videostdd i den
PreHospitala
Strokekedjan

Av de 18 forsoken till videokonsultation har 6 videokonsultationer genomforts till fullo. En
patient transporterades direkt till Sahlgrenskas Universitetssjukhus (SU) och genomgick
trombektomi, fem patienter till det ndrmaste lokala sjukhuset, av dessa fick en patient
sekundartransport av ambulans till SU efter att datortomografi gjorts pa det lokala sjukhuset.

Av de 12 forsok till videokonsultation som misslyckades var orsakerna:
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En granskning av de videoutrustade ambulansernas journaler har genomforts. Resultatet
visade att inga mojliga videokonsultationer har missats fran ambulansens sida med de
inklusionskriterier som varit under pilotdriften.

CHALMERS

Extract from summary and recomendation

Resultaten fran projektet 4r i manga stycken positiv, sarskilt kring tillfredstéllelse vid

anvindning, battre samverkan mellan ambulans och sjukhuspersonal, men ocksa nyttan med
videokonsultation generellt kring olika patientgrupper, och den mer jimlika vard detta kan
innebira for alla invanare i VGR. Diremot har teknikldsningen inte fungerat tillfredstillande i
alla delar. Framfor allt har den valda Cisco plattformen och utformningen av
mottagarlosningen hos strokejouren inte varit optimal for en bra integrering i vardprocesserna.
Aven kostnadsbilden #r oférdelaktig. I samband med utviirderingen av den tekniska ldsningen
har en ny billigare och mer &ndamalsenlig 16sning darfér foreslagits och redovisas i denna
rapport.

registrerade fall motsvarar darfér vad man kan forvinta sig. En méjlighet vore att forlinga

Patientnyttan har inte kunnat péavisas i projektet pa grund av f6r fa fall. Detta beror i grunden
pa att antalet ambulanser 1 projektet (12 st) som ska ticka det aktuella stora geografiska
omrédet dr for fa, i storleksordningen 15-20 % av det totala befintliga antalet. Antalet

projekttiden sa att tillrickligt manga patienter inkluderas, men till detta saknas projektmedel.

Important take-aways:
* Few problems in ambulance and high acceptance
= Consultant application critical

= VIPHS a seldomly used function

= Tablet an obstacle — smartphone best and preferred
choice

Mot denna bakgrund ir projektets rekommendation om nésta steg:

e att avsluta projektet enligt plan och i samband med detta upphéra med video-
konsultationen enligt nuvarande upplidgg och med nuvarande Cisco-baserade
tekniklsning.

e att utifran resultaten av den tekniska utvirderingen planera for uppstart av ett nytt projekt
med den nya tekniklésningen riktat inledningsvis mot stroke men senare dven mot en
portabel 16sning. Resultatet fran detta "pilotprojekt” ska ligga till grund for eventuellt
bredare inforande.

e att alla nya ambulanser 1 VGR i samband med “pilotprojektet” successivt utrustas med
videoutrustning i enlighet med den nya forslagna tekniken. Planerad infasningstakt for

a__att ntvirdering av wideokonsultation i samband med strokebhedidmningar fortclitter (med ny

» A technical solution designed and supported by VGR and able to fulfil the needs in ViPHS, as well as other clinical applications and
specialities where fixed and mobile telemedicine video enhancement is of interest, is now under way (ViPHS 2.0).

* This means that large scale operational deployment of ViPHS and other video supported telemedicine applications will be possible |

throughout VGR!

* Now it is up to clinical operations in VGR (and others) to start requesting and implement it!
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