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Aim of the presentation

To present:
" Background: past and present organisation of blood transfusion service (BTS) in
Slovenia (SI)
" Implementation and use of telemedicine (TM) system in Sl
" Impact of TM on:
" organisation
" BTS — hospitals relationships
" patient safety
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Background: BTS in Slovenia

® 2 million inhabitants
® BTS consists of 3 main blood establishments:

= Blood Transfusion Centre of Slovenia (BTCS) with its 6 remote units

Centers for transfusion service (CTSs)
= Centre for Transfusion Medicine (CTM) Maribor with 2 remote CTSs

= CTM Celje
" Main data for 2013:
= 62,000 blood donors (11% new donors)

= 93,000 blood collections (45% mobile session)
= 185,000 prepared components
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Slovenian BTS before 2008
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Slovenian BTS in 2014
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TM and reorganisation of BTS: timelines
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Pre-transfusion testing (PTT) before 2008

" Before reorganisation PTT was performed at 14 locations:

= 1 BTCS
= 10 hospital-associated Transfusion departments
= 3 hospital blood banks

" Results were interpreted and validated by
" transfusion medicine specialists (TMS) during the day
" trained clinicians from hospitals during out-of routine hours (nights,
weekends, holidays)

® Clinicians were educated and trained in two weeks™ Transfusion medicine
course to release negative and expected PTTs results

" In cases of positive or unexpected results, lack of clinicans™ experience
could delay transfusions: samples sent to BTCS LJ or CTM MB
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Problems after 2008

" Reorganisation of Slovenian BTS occurred between 2008 and 2013

" After 2008: organisation of work at the remote CTDs gradually became
responsibility of BTCS and CTM Maribor

" Clinicians from hospitals did not participate in the transfusion service
any more (except for emergency cases)

" Competent authority required equal service 24/365

" At 9 remote sites, TMSs were needed 24/365, but only few were
available

TM system in CTSs: a solution for safer pretransfusion testing
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Development of TM system: objectives

" To use remote interpretation of immunohaematological PTTs

to allow for expert opinion from another TMS when solving special
cases

= to advise clinicians on duty involved in interpretation and validation
of PTT for their patients

= to reduce sending blood samples to the Reference laboratory
by selecting cases

= to speed up the blood components issuing/delivery

g
wee
Using telemedicine to develop relationships between BTS and hospitals in Slovenia w IntegrA]d ww

Javni razpis 5t. / Bando publico N. 02/2009: IntegrAid e ionenia
Marjeta Macek Kvanka, Marko Breskvar, Mojca Simc / PortoroZ-Portorose, 20.6.2014



Using telemedicine to deVEIOREEINS
between BTS and hospitalSunSIOVER

Stage 1
Development and implementation of TM

Teleconsultations between 2005—2008

" TM1 system jointly developed

by experts from BTCS and S Mumkahm::“rl r
University of Ljubljana, Faculty Maribor ,/.
of Electrical Engineering?. Ptuj |
lesenice i
" By 2008, implemented in all e )
-y Croatia
CTs. i - rbovije Brefice
MuuaG';;a {jubljan !
= 2005 — 2008: a few hundred . Mém:;
expert opinion sessions per b
year sent to Reference lab. ®aola

‘Meza M, Breskvar b, Kosir A, Bricl |, Tasic JF, Rozman P: Telemedicine in the blood tensfusion labo=tory-remate
interpretastion of pre-transfusion tests. | Telemed Telecare 2007; 13: 357-62
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TM1 routinely used after reorganisation?

" After 2008: TM1 system use extended from complex cases to routine
PTT cases untill 3 pm

" TM1 used only when TMS in remote CTS not on site
" Since 2009: TM1 use extended untill 8 pm

" Since July 2011: two TMS consultants on duty 24/7/365 to cover
remote CTSs in Slovenia:
" onein Ljubljana region and
" one in Maribor region

Number of TM sessions substantially increased

2Bricl I, Breskvar M, Tasic JF, Meza M, Jeras M, Rozman P: Telemedicine as a support system to blood transfusion
service reorganisation in the Republic of Slovenia. Vox Sang 2010; 99: 126-7
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Number of TM sessions untill 2011

Number of TM sessions
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Stage 2
Two TM regions after 2008
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Reasons for upgrading TM1 system

" TM1 system not designed for up to 20,000 consultations a year
" Upgrade of existing (laboratory) platform no longer possible

" New professional TM system with redundancy needed

" New professional requirements

" Need to improve safety and security
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Stage 3
Development and implementation of TM2

" End of 2011: Publictender for developmentof TM2 system awarded
toSlovenian IT company XLAB Ltd

= 2012:TM2 system developed in cooperation with experts from BTCS3

End od 2012: testings, validation andtraining of consultantsand
technicians

" Feb 2013 —Launchof TM2 systemin all CTs
® New professional functionalities
® Maintenance & support 24/7

® CE certification

FBreskvar M, Macek Kvanka M, Tonejc M, Vavpotic M: Novi telemedicinski sistemv slovenski transfuzijski sluzbi. Infor Med Slow:
2012; 17(1): 14-23.
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Bi-directional connection of TM system with host transfusion IS DATEC

Import:
Patient data

" ABO, D and K

" Sample ID
Medical remarks-short history of the patient
Previous IH results
History of transfused units
Previous commentaries from IS
Blood donor's data

" ABO, D and K

Export:
" |H results
" Commentaries
" Digital signature

g
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TM functionalities

" Possibility to retrieve patient data from various sources

" In-built control of ABO with historic ABO

= State of urgency: urgent/regular

" 3 types of sessions: DATEC session, consultation, quality control

" Defined tests and results

" Consecutive adding of tests within one session for additional request
" Digital signature

" Redundancy and traceability

" Safety and security

" Photo-archive: storage of all data, results and images

" Statistical analysis of data

[%a]-4
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Patient dataretrieveal from various sources

Telephone consulting

Patient data from hospital

Scanned documents

Request, panel list, ...
Professional discussion

LaboratoryIH tests

Pretransfusion, prenatal tests:
ABO-RhD, Ab screening, XM...

- -

Data fromhostTIS Datec
Patient history, laboratory tests history
Donorsdata: ABO-RhD, K, ...

-
—————— N

:
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Technician preparesthe TIM session

Capturing images Scanning bar-code
of gel cards by haemoscope of the RBC unit tube
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In-built control of ABO with historic ABO
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Attached documents

Request for patient Panel of testing cells
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T

Patient history: previous IH results and issued units

Zgodovina pacienta: roj. 16.5.1935 B I
Commentaries
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Magnified image of gel card and columns
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I1ZVID 8t.: 26330215 d.22/10/2013 17:05
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Number of TM sessions 2005-2013

Number of TM sessions
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TM2 sessions in 2013

LOCATION Teleconsultations Teleconsultationsin 2013
imn 2013

BTC of Ljubljana

CTS Novo mesto
CTS Trbovlje

CTS Slovenj Gradec
CTS lzala

CTM Maribor
CTS Ptuj

CTSIE
108

SLOVENIA 20,841

Number of tests: XM=16.600; Ab screening=13.746; Ab specification=360
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Outcomes from TM

" Improved patient safety

" Improved organisation of work at remote CTSs

" Rationalisation of activities in Slovenian BTS

" Better transfusion service to clinicans without their involvement in PTT
" Prompt resolution of the majority of reactive IH results without

unnecessary delay in the supply of patient with blood components
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TM and patient safety

" PTT supervised by TMSs 24/7/356 nation-wide
" ContinuousworkflowinIH laboratories

" Improved availability oftyped RBC units

Safer pretransfusion practice for sensitized patients:
from issuing XM-negative units to Ag-negative XM-negative units

" Quickerresponse, especiallyin patients with unexpected antibodies
" Morecases solved on site

" Fewersamplestransportedto the Reference laboratory
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Responding time to TM sessions: 88%in < 1h

15-30min
193

5-15 min
28%

over2h
5%

within 5 min
26%
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Haemovigilance reports 2002-2013

Number of haemolysis cases

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Total BB 147 146 149 121 192 204 174 170 142 162

113

Number of Serious Adverse Reactions

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Total 9 16 11 10 14 16 15 13 17 15

13

“Potocnik M: Hemovigilanca v Sloveniji v letu 2012. Isis 2013; 10: 55-65.

Using telemedicine to develop relationships between BTS and hospitals in Slovenia w Integ rA'Id it

Javni razpis st. / Bando publico N. 02/2009: IntegrAid
Marjeta Macek Kvanka, Marko Breskvar, Mojca Simc / PortoroZ-Portorose, 20.6.2014

Slovenija-Italija



Using telemedicine to dé)

between BTS and hospitalsh

Rationalisation of activities

" FourTMSsresponsible 24/7 forall CTs in Slovenia:
" TM consultantfor Ljubljanaregion, responsiblefor 6 CTSsand 1BB,

" TM consultantfor Mariborregion, responsiblefor CTM MB and 2
CTSs

" TMSresponsiblefor BTCS
" TMSresponsiblefor CTM Celje

" TM consultantcanwork from any location
" Reductionin numberofTMSsin CTSs

" Allocation ofsome TMSsto the BTCS L) and CTM MB

g
wee
Using telemedicine to develop relationships between BTS and hospitals in Slovenia w IntegrA]d ww

Javni razpis 5t. / Bando publico N. 02/2009: IntegrAid e ionenia
Marjeta Macek Kvanka, Marko Breskvar, Mojca Simc / PortoroZ-Portorose, 20.6.2014




Using telemedicine todé

between BTS and hospitalsh

Discussion

" Auniqueexperience of usinga national TM system forremote
interpretation of PTT, connecting BTS and hospitals nation-wide

" Comparable experiencesfrom other countries: limited>®

" Patientsafety improvement:likely, although Haemovigilance data are
tosmall to show significant decrease of SARs

= Satisfactionsurveywith clinicans:desirableto assess impacton BTS-
Hospitalsrelationships more accurately

“Staves ), Davies A, Kayl, Pearson O, Johnson T, Murphy MF: Electronic remote blood issue: a combination of remote blood issue witha system for
end-to-end electronic control of transfusion to provide a “total solution” for a safe and timely hospital blood transfusion senvice. Transfusion 2008;
48:415-24,

SBerti P, Verlicchi F, Fiorin F, Guaschino R, Cangemi A: The use of telemedicine inItalian Blood Banks: a nationwide survey. Blood Transfus 2014; 12
Suppl 1:131-6.
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Conclusions

= Effective use of national TM system connecting BTS and hospitalsfor
remote interpretation of PTT nation-wide, expandingin the last 5 years

" TM enablescontinuousremote interpretation of PTT by TMSs

= 24/7 availability of TMS: safer PTT service and timely response of BTS in
every distantlocation

" Clinicans provided with improved transfusion service withouttheir
involvementinPTT

= TM was a key elementin the re-organisation of national BTS and
enablesfurtherrationalisation of national BTS organisation
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