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• Digital transformation is not only technical involving but also cultural 
change and acceptance
• Electronic medical records promote accessibility and retrievability of 

patient data and can support patient surveillance
• Ability to manage extended databases and available resources for its 

use at all levels has impacted healthcare worldwide



• Benchmarking
• New workloads
• Using technology can be beneficial in healthcare:
Patients safety
Providing care



Negative impact

• Lack of interoperability among systems
• Alarm fatigue
• Technical problems
• Shortage of specialists



• Intensive Care Centre: 40 beds – ICU configuration profile
• ICU 1 – 14 beds
• ICU 2 – 12 beds
• ICU 3 – 14 beds

• Cardiology Centre: 12 beds – CCU configuration profile
• CCU – 12 beds



• Preparations: 2018

• Public procurement: 2019 June

• Installation and superuser training: 2019 September – December

• Configuration: 2020 January – 2021 May

• End user training: 2021 May – 2021 June

• Go live: 28.06.2021

• Updates, repairs, extra trainings: 2021 June - ...

New generation of electronic ICU chart by GE
Customizable by end users



Most of the documentation is in one application
CHA EHR Paper

Patient admission / discharge Discharge note to other hospital Title page

General data Medical history Preoperative assessment protocol

Consultant notes Perioperative safety checklist

Procedures Data corrections Transfusion protocols

Ordering analyses and radiology Radiology image viewer Check for valuables

Results (laboratory, radiology, 
microbiology, surgery)

Notes (admission, daily, discharge)

Physiotherapy, speech therapy notes

Diagnoses

Allergies, isolation notes

Complications

Billing data
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ICU chart
• More accurate

• Data automatically imported
• Notifications
• Alerts

• More compact
• Empty rows are hidden

• Integrative
• Data compiled from sources
• Organ system views available

• No rewriting of:
• Charts / orders
• Analyses
• Invasive devices

• Easy to move in timescales
• Zoom in / out
• Scrollable history

• Accessible everywhere
• Away from the ward
• Besides the patient
• In isolation ward
• For multiple users



• Routes limited
• Central vs peripheral
• Pill crushing

• Diluents

• Standard orders
• Dose
• Dilution
• Administration schedule

• Drug interaction checker
• Renal dose checker

• More accurate dosing
• Dose by body weight
• Dosing ranges
• Predefined administration 

intervals
• Possibility for expiring 

orders 

Improved orders of medications



Connections to different ICU machines
Connections exist to Connections will be available to Not available

Philips patient monitor Fresenius Multifiltrate (Pro) CADD-Legacy PCA pump

Hamilton C5 ja C6 ventilator Livanova ECMO machine Kangaroo feeding pump

B Braun infusion pump Somanetics Invos 5100C NIRS monitor Maquet ECMO machines

B Braun analgesia pump B Braun dialysis machine

Edwards Hemosphere monitor Nihon Kohden EEG

Gambro Prismaflex dialysis

Getinge Cardiohelp ECMO 
machine



Visual overview of current state in ward

Mimics a real ward from 
top down view

All wards easily accessible



Different displays - physician overview



Different displays - nurse overview



Specific views for specific patients



Automatic scores



Physician helpers



Scores and export of data

• Data collection and export for research and databases

• Data collection and export to benchmarking platform
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Benchmarking  Services

BM-OR 
Anestesia and Surgery Units

BM-ICU
Intensive Care Units      

BM-TeamOR Specialist ICU Specialist 

Statistic
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What is Benchmarking?
à Learning from others, developing your care
à Finding the best potential, leading with knowledge



Intensive Care Consortium

Finnish ICU 
units

• 29 units

Estonian ICU 
units

• 6 units, Tartu and Tallinn



Where is benchmarking focused at?

BM-OR - Benchmarking for Anaesthesia and 
Surgery units
- operation specific data

- describes anaesthesia and surgery process

- utilization rate, morning start, changes, afternoon 
activities, evening end, transitional activities

BM-ICU – Benchmarking for Intensive Care units

- Admission specific data
- Count, care days, diagnoses, scores, intensity, mortality, outcome

- Department specific data
- Staff, nurses per care day, costs, load



Admission count 2000-2022
*2022 still to be updated

Finnish ICU admissions Finnish other 
admissions

Estonian ICU admissions



Customers and BM team

Consortium

• Registrar

• Expertise and discussion

• Dataset

• Board

BM team

• Processor of register data

• Industry knowledge

• Customer communication, hospital visits

• Technology and maintenance

COMMUNICATION

COMMON INFORMATION

COMPARABILITY



BM-ICU Dataset

Department data
– Staff count in shifts, expenses yearly, number of beds

Outcome 
– ICU mortality, hospital mortality, 12-month mortality, 12-month performance status

Diagnosis 
– Reason for the intensive care (APACHE IV), ICD10, restrictions of care

Severity of illness, organ dysfunction, intensity of care
– Lab / monitored values, type of admission, health status data for SOFA, SAPS II and APACHE II and 
TISS76/TISS28

Patient background data, admission data 
– WHO ECOG, Clinical Frailty Scale, Charlson Comorbidity Index, Audit, performance status, time points, 
admission number, Euroscore II

Research variables
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Thank you!


