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Why do we need better digitalisation in acute care?

Electronic Medical Record (EMR)
A

%

Anesthesia / OR
ICU

Treatment intensity
Amount of data & Costs/tim

IMC
‘ e ward Rehabilitation
Course of the disease >
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Digital systems in hospitals (Electronic medical records = EMR)

- CIS:C I S

- PDMS: P Data M S
- POCT:P OfCare T

* RIS:R I S

- AIM: A I M

e Lab Software
- Billing Software
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EMR along integrated patient- / treatment- / documentation- / billing-
processes in a hospital

«Point of care and shared information»

For direct patient treatment (medical history)

For the control of treatment processes: Use of treatment resources
For the hospital administration

For research / teaching

= Highly integrated IT solutions for the entire hospital

= Documentation and management system
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RADIOMETER i@}

1st Automatic automates and simplifies
the processing of the blood sample and the handling of the results

‘-“"

safePICO samplers AQURE FLEXLINK Analyzers of the ABL series
Pre-barcoded POCT - IT-Solution
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Blood sampling
safePICQO aspirator — arterial sampler (1ml)
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Blood sampling
safePICQO aspirator should be filled slowly by aspirating the blood
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Blood sampling
safePICO self-fill — arterial sampler
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Blood sampling

safeTIPCAP is attached firmly to the Luer — air is expeled

45°

Fig. 1

safePICO is
held vertically

AN

Fig. 3

The sealing cap is placed on
the Luer attachment of the
syringe and turned 45°

The syringe is tapped to
transport any air bubbles to
the syringe cone

The cap is filled with blood
The sample is mixed by

swivelling the sampler several
times
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Immediately after sampling
There are four important points to note

1. Possible air bubbles are ejected
=> No falsified results

2. Sample is mixed gently
=» Reduction of clot formation

3. Sample is measured immediately after collection
=» Reduction of biochemical changes

4. Sample is mixed before measuring
=» No sedimentation - reliable values
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Correct sample registration
directly at the patient's bedside

 Reduced risk of confusion between
patient ID and sampler ID

 Patient master data are transmitted via an IT-interface
(No manual data entry on the device patient)

« Simple, web-based, at the bedside
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FLEXLINK sample registration
scan fields

A{}UHE FLEXLINK RADIOMETER [ij)

E N & N fz N

Patient ID Operator ID Syringe ID
AQURE FLEXLINK o maDiovETER @

Testperson, Urologie » Probennehmer

f‘ﬁ—. 04411056 arrer, Susanna y 069203655147
25.04.1960, Male, 55 <+

CG | 06 2024



FLEXLINK sample registration
Scanning of barcode can be in any order & confirmation

ml | Q) http://wm-90262/FlexLink/Registration/Wizard

P~ ¢ X || Q) AQURE FLEXLINK * | Q) Radiometer - AQURE {1 57 o3
x @KDHVER\E!EH - Au;wﬁhlen

Der Patient Urologie Testperson wurde gescannt (®)

Testperson, Urologie zurrs e
!‘ﬁ—l 04411056 n Zurrer, Susanna y
25.04.1960, Male, 55 a&an <

Scannen: (Patienten, Bediener oder Probennehmer)

/

Any Order Confirmation
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FLEXLINK sample registration
Incomplete registration: Patient-ID is missing!

m]k] http://vm-90262/FlexLink/Registration/Wizard o~ 07| () AQURE FLEXLINK | C) Radiometer - AQURE

x @meeniemn hd Auswﬁl\len

Patienten einscannen

zurrs >
Zurrer, Susanna y 1 Probennehmer
*

Scannen: (Patienten, Bediener oder Probennehmer)

Standard

069203655147 Arteriell Nicht spezifiziert

Error message

Patient-ID not scanned
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FLEXLINK sample registration
iIncomplete registration: syringe ID is missing!

(ESNEall
(it v.¢ £

m ) | Q) http://wm-90262/FlexLink/Registration/Wizard

LP-rex H () AQURE FLEXLINK X |Q Radiometer - AQURE

x @meeniemn hd Auswﬁl\len

Testperson, Urologie n zurrs
Zarrer, Susanna

%‘ 04411056
25.04.1960, Male, 55 A

Scannen: (Patienten, Bediener oder Probew

| CQvrinna ID ic miccinal l

It is possible to press the «Register» button, but the registratio
is not completed (red error message)!

/A
o

This means that the syringe cannot be measured automatically
(error on the ABL analyser)!
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FLEXLINK sample registration
registration complete!

Q) http://vm-90262/Flexink/Registration/SamplerRegistration/06920 O ~ ¢ X | (0 AQURE FLEXLINK

x @ Konvertieren v & Auswahlen

AQURE FLEXLINK RADIOMETER ]

A Testperson, Urologie

Zurrs
O

Zarrer, Susanna

el 0 0
25.04.1960, Male, 55 a&an

Parameterprofil SIEWGEIGE Dialyse
’  sarors B All 3 IDs are
correct!

Probentyp Nicht spez. JRURCHEElIN Vends | Kapillare | Gemischt Vends | Leistungstest

Spez. Probentyp Wil CraiChill Pulmonalarteriell | Zentralvends | Jugularvends | ECC Vends | ECC Arteriell | HF Postfilter

Temperatur + -
o+

Fi02 1

(9]
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FLEXLINK sample registration
registration complete, but...

AQURE FLEXLINK

=

Probennehmer

unbekannt, unbekan... Zurrs V
125406703 iirer, Susan (y 011169562135
01.01.1900, Unknown, . -~ an <

Even if all 3 fields are displayed as “scanned”,
the Patient-ID field may contain an unknown ID.

The measurement at the ABL will work automatically, but
the result cannot be transmitted in the EMR (electronic

medical record)!
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FLEXLINK sample registration
correct completion of registration

Q) hitp://vm-90262/FlexLink/PatientResult/ShowT estorder/f24b420- O + & X () AQURE FLEXLINK x

x @ Konvertieren v {EF Auswahlen

Die Probennehmerregistrierung wurde aktualisiert.

Einheitl 13.07.2015 20:08 13.07.2015 22:44 13.07.2015 23:19 14.07.2015 02:04 14.07.2015 05:30 # 069203655147
¥ Information I ! \
Ergebnisstatus OK OK oK. 0K OK
Sample number 221902 221911 221912 221930 221942 f 2
Probentyp Arteriell Arteriel Acteriell Arteriell Arteriell Confirmation
Spez. Probentyp Nicht spezifiziert Nicht spezifiziert Nicht spezifiziet  Nicht spezifiziert ~ Nicht spezifig
: Warte auf Probenn....
» Mehr (
¥ Messwert - : L . ~
pH 7.458 7439 7.466 7423 7.430
pco2 kPa 452 467 433 522 497
po2 . kPa| 174 9.88 105 155 143
Het  fraction 0.318 0.296 0.277 | 0.299 | 0.277
tHb i ol | 103 95 89 97 89
s02  fraction 0991 0.949 0.963 0.983 | 0.981
K+ ~ mmoln | 56 55 55 51 45
Na+ mmolil 134 134 134 | 135 on o
menoin | 105 Waiting for new results
Ca++ mmolfl 114 119 113 147
Lac mmolil | 11 15 14 11, 14
Glu  mmolil 6.7 | 86 8.7 89 86
Posm - mmol/kg | 2740 2775 2773 2786 2808
SBE . mmolll 02 03 02| 11| 05
ALUAAT 1D el wmmnniii B Aan EV R aae AR & AR A

-

Meldungen anzeigen Bereiche anzeigen Neu registrieren

AQURE FLEXLING
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Do you have to wait readiness of the analyzer?
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FLEXQ of the ABL analyzer

» Place up to three safePICO samplers on the

FLEXQ and you're ready to go
* Your samples are automatically scanned,

mixed, aspirated, analyzed and then the

values are printed out / sent to EMR

= No waste of time in front of the analyzer!

CG | 06 2024
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ABL analyser sample measurement
sample registered correctly

Messbereit : . hal?satur ‘B Datei

Status Srchiy

Bearbeitungszeit fiir neue Probe: 00:01:20

Pos. | Nachname | Zeit bis Ergebnis | Status

1 - Iohnson 00:01:20 Bearbeitungsberait

Sample registered correctly

Abmelden

Fermeugriht

w ¢ T -]

Tkoriom o
16:00 Miemals Radiance Remote 1341

» e
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ABL sample measurement
Different statuses — LED colour

Ansaugung "I [ o P analysator
Status

b [ater

archiv

F:|H ¢ i) il i1 :

Bearbeitungszeit fiir neue Probe: 00:06:30

Pos. | Nachname | Zeit bis Ergebnis | Status

FLEXQ

DrTgere
rmanuelle Probe

1 -4 Johnson Eeendet: 2

2 =-d Doe 00:01:20 In Bearbeitung

3 -l Cameron 00:02:50

» " Fenn . .-ﬁ.hl'l'l.l.'-_'!_|_l_'|EI'l o Ttonum > al
eIt

16:00

E .

.
Miemals Radiance Remote

Sample measurement performed

13:54
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First Automatic — AQURE FLEXLINK with ABL analysers

Closed loop communication system directly at the patient’s bedside:

v' Sample assigned to the correct patient
v Correctly identified samples

v No transmission errors

v' Complete data in the medical record
v All results are billable

v" No waiting times

v" Optimal utilization of the analyzer

Sans I"Automatic

g [ W\ Résultats 2 disposition
Enregistrez [échantillon sur Prélevez Mélangez Féchantillon SEE=mm0 d clinicien au litdu
FLEXLINK avec I'Automatic Féchantillon manuellement () patient via AQURE

Lancez lanalyse Préparez la Placez le safeTIPCAP Lancez I'analyse en plagant
seringue et purgez lair simplement la seringue sur
le FLEXQ (« Drop-n-Go »)

) =
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Pratical examples



1 — week trend in EMR:

r 4

44 4 Gehe_. >~ »F P> o

— Ppeak (RES) (meas)
— IPAP [VED) (set)

— PEEP (RES} (meas)
— EPAP (VE0) (set)
— FiD2 (RES) (set)

Ventllator Oxygenation parameters

Pneumonia-ARDS on VV-ECMO

0414

E« 1

70

— Sp02 (Patmon) {meas)

— VTidal/IBW (Hamilton) (m.

ad b 1
;S; e f"‘/ ATy
A MoA g

PetCO2 (RES) (meas)
ont (Hamilton) {meas

T
: * Fi 02

Stable oxygenation with low
FiO2 and normal paO2

et C02 PN

e
e

0 &7

Hypercapla ARDS
ventilation problem

Arterial blood gas analysis

Hyperlactatemia —
Sepsis & RV-Failure

Increase of bicarbonate -
Start Hemodialysis
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4 — days trend in EMR - Septic shock due to cholangitis

Arterial blood gas analysis

Hyperlactatemia

-4 pH (BGA arteriell nicht sp..
- pC0o2 || rteriell nicht ..
@ p02 (BGA arteriell nichts.. 7

A clac (BGA arteriell nicht s...

200
— ART 1 sys (Patmon) ['neas:ﬁ 80

~— ART 1 mean (Patmon) {m 160
— ART 1dia (Patmon) (meag 45
Vo nige sys (Patman) (meas) 1 3p
A MNIEP dia [Patmen) (meas)10p
~— HF (Patmon} (meas) 80
— ZVD (Patmon) (meas) 60
— Sp02 (Patmen) (meas) 40
O 20

0

a0 a0

70 70

60 60

W7 S0 50
40 40

pea 30 30
20 20

10 10

0

Fever - emperature

100 100
Miso o0 @

Stable arteriarl blood pressure
CG | 06 2024
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Al (Artifical Intelligence) in ICU
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Fig. 1 The growth of computer power, based on calculations per second purchased by $1000 USD (constant 2015) during the past century. Also
shown are significant developments in technology associated with increases in computer power. Modified from https://www flickr.com/photos/
jurvetson/25046013104 (with license). Original graph in Ray Kurzweil. “The singularity is near: When humans transcend biology,” p67, The Viking
Press, 2006
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RESEARCH ARTICLE

A deep learning backcasting approach to the
electrolyte, metabolite, and acid-base
parameters that predict risk in ICU patients

Albion Dervishim®

Department of Anesthesiclogy and Intensive Care Medicine, Medius Clinic Moringen, Academic Teaching
Hospital of the University of Tlbingen, Tdbingen, Germany

1. Correlation of the electrolyte, metabolite,
and acid-base parameters between ICU

patients who remained stable (blue)

2. and those who physiologically

deteriorated and died in 0—8 hours (red) BIC@TE
G@E

PLoS One. 2020 Dec 17;15(12):e0242878 CG | 06 2024 36



Summary - First automatic is a solution for

Improvement of the treatment quality through

« Digitalisation of documentation and communication
* Increasing the quality of treatment documentation (legibility, traceability...)

* Reduction of errors (sample / patient confusion)

Optimisation of processes and workflows

« Automated data flows with interfaces to IT environment systems: CIS, EMR, Lab-/ Billing systems...
* More efficient quality management and complete billing

« Time savings through reduction of documentation

CG | 06 2024
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