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Telemedicine in stroke care — What is needed?

Pre-hospital — (Telemedicine) Stroke Network

Acute therapy — Intra-hospital Network

Inter-hospital — Tele-Stroke Network
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Pre-hospital — Stroke identification algorithm

Stroke Identification Algorithm

> Interview algorithm to identify potential

Typical stroke
symptoms in
alert persons:

Stroke
spontaneously
mentioned

Atypical stroke

symptoms

strokes*

> Sensitivity: 53 % of stroke cases
> Positive predictive value: 59 % (stroke & TIA)

+ (sudden) speech

problems

+ unilateral neurological

deficits (except pain)

+other persisting

neurological symptoms *
with sudden onset

other

for non-stroke
symptoms
if “Yes” if one “ Yes”
Alarm code H Activation code
| S— + rhelpless person
“Stroke” unconscious
person
Stroke Time of onset Stroke
<4 hours >4 hours
Stroke
Unknown onset

+falls

+ movement disorders
in alert persons (e.g.: person
lies on floor being unable to
get up)

+ confusion

«impaired consciousness
in breathing persons

‘evidence Yes

* Krebes et al., Stroke 2012
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Tele-Stroke reality — Germany 2014 [ 2015

Phantom-S* — (Pre-Hospital Acute Neurological Therapy and Optimization of Medical care in Stroke patients)

Results:
> 6182 patients in 22 months, of them 1804 in STEMO and 2969 controls (age 74 y)

» 28 cooperating hospitals
» 33 % thrombolysis-rate in STEMO vs. 21 % controls
> 25 min cut of mean Alarm - to - Needle time

» no safety concerns have been raised

Alarm —to — Needle time: 52 min (STEMO) vs. 77 min

Image: Sebastian Dorken

* Ebinger et al., JAMA 2014
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16

STEMO care
14+ u

[ Conventional care

124

10+

Patients, %
¢

Results: “

» "Golden Hour”-thrombolysis patients
with higher chance of discharge at o w

home* Time From Symptom Onset to Thrombolysis, min

61-120 121-180 181-240 241-270

* Ebinger et al., JAMA Neurol. 2015
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Intra-hospital — The Golden (half) Hour

[

T=0 <10 min <15 min <25 min <45 min < 60 min
Arrival in 1st evaluation Stroke-Team Imaging / CT CT & Labor rt-PA
Hospital (incl. history, Alarm Results administered

Labor & NIHSS) Guidelines of the German Association of Neurology (DGN-LL)
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Tele-Stroke Medicine — Germany

278 Stroke Units in Germany (10.01.2016) > 12 Tele-Stroke Networks
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Stroke reality — Germany

> Approx. 5o % of all stroke patients not treated
in Stroke Units (ca. 140,000 patients per year) ’ v f\j‘g

» Shortfall between regional (standard) and
university care

NSC
» Shortage of specialized staff (doctors, nurses, W
therapists) 7 SOS-NET
v-TNS-NET

» >12 Tele-Stroke Networks -> 10,000 patients
per year
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Tele-Stroke Network Concepts

» TEMPIS — integrated Tele-Stroke Network

> “Drip & Ship” vs. “Ship & Drip” vs. “Trip and Treat”

Teleconsultation

Thrombolysis?
stroke expert

» "Hub & Spoke”

I\\

» ,Specialist on cal

Reason to ship?
Yes - Drip and Ship

hub hospital

No - Drip and Keep
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Tele-Stroke Networks in Germany

Countrywide: Hessen:

> HELIOS-NEURONET (http://www.helios-kliniken.de/helios- » NEURO-NETZ Mitte (http://www.klinikum-kassel.de/index.php?parent=8590)
» 1 Center

> 8 Hospitals

neuronet/helios-neuronet.html)
» 4 Centers

> 5 Hospitals Bavaria:
Saxony: » TEMPIS (http://www.tempis.de/)
» SOS-NET (http://www.neuro.med.tu-dresden.de/sos-net/) » 2 TEMPIS-Centers

> 3 Centers > 19 TEMPIiS-Hospitals

> Hospital:
i » TESAURUS (http://www2.klinikum-augsburg.de/2827/Projekt_TESAURUS.htm)

» TESSA (http://www.sanktgeorg.de/medizinische-bereiche/kliniken-

» 1 Center
abteilungen/neurologie-und-neurologische-intensivmedizin.html) > 6 Hospitals
» 2 Centers
> 7 Hospitals » TRANSIT Stroke (http://www.transit-stroke.de/)
» 4 Centers
» TNS-NET (http://www.helios- > 8 Hospitals

kliniken.de/klinik/aue/fachabteilungen/neurologie-und-stroke-unit/tns-

e g »NEVAS (http://www.klinikum.uni-muenchen.de/Neurovaskulaeres-

Versorgungsnetzwerk/de/index.html)

» 3 Centers
» 2 Co-Centers > 3 Center:s
» 5 Hospitals > 14 Hospitals

» STENO (http://www.steno-netz.de/)
» 3 Centers
>——18Hospitals
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Tele-Consultation Standards (DSG, DGN)

-

> Stability, integrity / authencity, liability, confidentiality (vpN)

> Tele-Consultation available (24 x7x365)

» Immediate direct patient evaluation by Tele-Stroke Consultant (NIHSS oriented)
» High resolution bidirectional real-time audio- & video transmission

> Parallel access to original imaging data of patient

» Law compliant data safety concept (min 128 AES coding)

»  Written consultation opinion on status and procedure
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Tele-Consultation Indication

> Framework agreement (hospital association, ministry of health, health insurance companies, Network)

> Clinically suspected acute ischemic stroke with potential eligibility for thrombolysis,
» Intracranial hemorrhage,

» Reduced level of consciousness of unknown etiology,

» Suspected brain stem symptomes,

» Progressive stroke,

» Uncertainty about further diagnostic or therapeutic procedures
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Tele-Consultation Compartments

Video-Software

> Audio/Video based examination (exchange with
colleagues)

Imaging-Software

> Judgement of cranial imaging (no radiological
report!)

Consultation-Software

» Summary on neurological status (NIHSS)
» Imaging judgement

> Suggestions for further procedures (surgery,
diagnostics, monitoring, second. prevention)
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Tele-Stroke Network Financing

> Investment of ministry of health (initial hardware implementation)

» Tele-Consultation reimbursed through health insurance
companies (DRG-system)

» Orthrough Quality assurance fee payed by health insurance
companies (framework agreement)

» No grants, no industrial funding
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Tele-Stroke Effects — General

Results:

» Better quality indicators in cooperating regional hospitals*,**

» Immediate imaging (74 % vs. 32 %), |

Immediate vascular imaging (83 % vs. 63 %), Anzahi dor Lysen pro Jahe
Thrombolysis (5 % vs. 0 %), a0

Faster start of thrombolysis,

ischamischen
Schiaganfille

Tele-Thrombolysis Safety,

Reduction of worse neurological outcome (44 % vs. 54 %) | | .

2002‘2003‘2004‘2005’2006‘2007‘200!‘2009‘2010‘2011‘2012‘2013

v v vV VvV v v

Reduction of unnecessary patient transfers

» Telemedical communication more effective than phone-based
communication***

* Audebert et al., Lancet Neurol. 2006
** Audebert et al., Stroke 2009
*** Meyer et al., Lancet Neurol. 2008
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Summary: Network Management

» Pre-hospital: Education, Politics, Rescue chain
> Intra-hospital: ER, Thrombolysis, Thrombectomy, ICU

> Inter-hospital: Tele-Stroke Network (growing importance)
» Tele-Stroke Units, Diagnostics, Thrombolysis, Thrombectomy
» SOP, technical improvement

> Includes implementation of structures and procedures (Tele-Stroke Unit)
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Tele-Stroke Medicine

> Stroke —Model disease for Telemedicine:

> Symptoms easily captured via audio-video

» Cerebral imaging transmitted via DICOM

» Proven:

> Reliability

> Correctness of Tele-Neurological examination
> Improvement of patient outcome (TEMPIS)
»

Value creation potential (cost reduction) through Tele-Stroke Networks

> Desired:
> Decrease supply bottleneck in rural areas
> Optimization of treatment quality

» Marketing instrument

Audebert 2012
GUnzel & Storm 2012
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Tele-Stroke Network Determinants

> Health care professionals & their relationships

> Personnel and effective interactions between stroke center and Coop-hospitals most
important issue

> Effective Tele-Stroke relationships fulfill clinical and economic needs of stroke center

and Coop-hospital — but require ongoing and repeated contact between both (personnel as
well as over virtual connections)

» Tele-Stroke Networks increases multidisciplinary knowledge & ability in dealing with
neurological cases ,,on both sides"
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Grazie mille!

MEYTEC GmbH
Medizinsysteme

Akazienstral’e 13
D - 16356 Werneuchen

Tel.: +49(0) 33398 /78 - 200
Fax: +49 (0) 33398 /78 — 299

[=] info@vimed.com

(® www.vimed.de

For assistance feel free to get in touch with Bernardo Weisenburger and Paola Mazzoni.
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