
HIMSS Interoperability Showcase demonstrated by Dräger, Ascom, B. Braun 
and Baxter at HIMSS 2024 in Orlando, United States.

Delirium prevention  
in an interoperable ICU
—
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Disclaimer: The information about the solution in the showcase is preliminary. The solution is under development 
and for demonstration purposes only. It is not for clinical use and is not commercially available. Its future availability 
cannot be ensured. This solution does not have CE approval, is not cleared nor approved by the FDA and has not been 
submitted for FDA 510k clearance.
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Did you know that up to 80% of ventilated patients in an intensive care unit (ICU) 
develop a delirium[1] resulting in poorer treatment outcomes[2], 

longer lengths of stay[3] [4] and additional costs of up to $64,000?[5]

Our joint HIMSS Interoperability Showcase from Dräger, Ascom, B. Braun and Baxter 
demonstrates how open interoperability technology based 
on the ISO/IEEE 11073 SDC standard can assist patient care 

by addressing ICU-specific delirium risk factors.

11–15 March  |  Orlando
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About HIMSS Interoperability Showcases

Interoperability showcases organized by the Healthcare 
Information and Management Systems Society (HIMSS) 
are offered as interactive, educational presentations of  
concepts that “display the exchange, access and use 
of healthcare data through profiles and standards in 
real-time.”[6] In a combined effort, various market 

participants such as medical systems manufacturers, 
healthcare providers and standards development 
organizations “demonstrate the power of standards- 
based healthcare interoperability by showcasing  
systems exchanging and using data in real-time to  
improve care, outcomes and experience.”[6]  
The demonstrated solutions might be prototypes,  
approved products, or a mix of both.
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Delirium: 
A medical emergency

Delirium in ICU patients is a critical and prevalent 
issue, presenting various challenges in both diagnosis 
and management. Defined as an acute but reversible 
disturbance of consciousness, delirium manifests 
with temporal and spatial disorientation, confusion, 
hallucinations, and other cognitive dysfunctions. 
The exact pathophysiology is not yet fully understood, 
but a neurotransmitter imbalance, involving 
acetylcholine, dopamine, and serotonin, and changes 
in sodium balance are involved.[7]

The clinical implications of delirium are profound, 
contributing to poorer treatment outcomes[8], and 
extended hospital stays with additional five to ten 
days.[3] [4] Elderly patients face an elevated risk of 
functional decline, admission to nursing homes, and 
increased mortality rates of 25-33%.[8] [9] Delirium 
patients require more staff time, automatically tying 
up critical nursing resources.[8] Moreover, the financial 
burden is substantial, with additional medical costs 
ranging from $16,000 to $64,000 for patients who 
develop delirium.[9]

The incidence of delirium is staggering, affecting 
up to 80% of ventilated ICU patients and 52.2% of 
surgical patients.[1] [11] Delirium is a pervasive issue  
that demands attention due to its significant impact  
on patient outcomes.

Decoding delirium: 
Understanding the diverse risk factors

Risk factors contributing to delirium in ICUs are 
diverse but can be categorized into patient-specific, 
environmental, and ICU-specific factors.

Patient-specific risk factors

Advanced age and malnutrition may result in 
decreased cholinergic function, which may lead to 
delirium.[12] [13] Polypharmacy is considered another risk 
factor[14], while disorders such as hypercortisolism, 
electrolyte disturbances or hypoxia can cause an 
adverse neurotransmitter imbalance.[15]

Environmental risk factors

The unfamiliar hospital environment can contribute 
to the development of delirium. Patients may be 
anxious about their illness, the procedures they 
need to undergo, being away from their home 
environment while at the same time lacking 
cognitive stimulation during the day.

ICU-specific risk factors

In the ICU, delirium has been associated with critical 
illness itself, particularly with multiple comorbidities 
and multi-organ failure, as well as management-related 
factors [16] such as mechanical ventilation, noise, sedation 
practices, and disruptions to circadian rhythms.

Patients with mechanically assisted ventilation are at risk  
of developing ventilator-associated pneumonia[17] and using 
high tidal volumes can induce pulmonary inflammation.[18] 
This can contribute to the development of a delirium.

Delirium and pain often co-exist in critically ill patients 
and can exacerbate each other.[19] Continuous infusions 
of sedatives and analgesics, usually opioid-based, must 
be managed correctly to both avoid unjustified deep 
sedation as well as to prevent patients from agitation 
and agitation-related adverse events on the ICU.[20]

Chronic sleep deprivation and disruption of circadian 
rhythms worsen proinflammatory responses and  
contribute to delirium.[14] Noise is a contributing factor 
that might deprive patients of sleep due to potentially 
very noisy machinery, frightening medical alarms,  
or being awakened for procedures.
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Tackling delirium for 
improved patient care 
—
Recognizing delirium as a medical 
emergency is imperative. Its association with 
adverse outcomes, increased mortality, and 
substantial healthcare costs necessitate a 
proactive and multidisciplinary approach. 
Early detection, prevention strategies, and 
individualized care plans are essential 
components of addressing delirium in ICU 
patients. Moreover, educating healthcare 
professionals on the diverse risk factors and 
implementing evidence-based practices can 
significantly enhance the quality of care for 
patients at risk of or experiencing delirium in 
the ICU.
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Cracking the code: 
Strategies for delirium prevention 
with interoperability

Delirium challenges in ICUs demand a comprehensive 
strategy with early detection, preventive measures, 
interdisciplinary collaboration, and ongoing health-
care professional education. Delirium management 
guidelines and protocols can help standardize care 
and improve outcomes for ICU patients.
Medical device interoperability aids patient care 
holistically, promoting early detection, personalized 
interventions, and streamlined workflows – all of which 
contribute to the prevention of patient delirium. 
A multi-modality approach to interoperability assists 
in creating a healing environment and managing 
medications and therapies.

Healing environment

A customized alarm management strategy can create a 
quiet patient room to subsequently reduce noise levels, 
improve sleep, and help maintain circadian rhythms. 
Distributing alarms to caregivers' mobile devices while 
simultaneously silencing alarms from source devices 
reduces unnecessary alarm noise for patients, reducing 
stressors that can contribute to delirium.

Medication management

Integrated infusion systems enable accurate 
and timely administration of medications. This is 
particularly important in preventing delirium. 
Individualized sedation protocols, including 
spontaneous awakening trials and regular 
reassessment, are critical to striking the balance 
between providing adequate sedation for patient 
comfort and avoiding over-sedation.

Therapeutic strategy

Connected medical devices can contribute data 
insights into the mechanical ventilation performance. 
This helps healthcare providers to consistently apply 
lung protective ventilation strategies and tailor 
mechanical ventilation to the individual patient's needs. 
In addition, technologies allow monitoring patients 
during spontaneous breathing trials as part of the 
delirium prevention routine. 
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Introducing a new concept 
for an interoperable ICU: 
A leap forward in delirium prevention?

Our joint Dräger, Ascom, B. Braun, and Baxter HIMSS 
Interoperability Showcase demonstrates the potential of 
open interoperability technology based on the ISO/IEEE 
11073 SDC standard in improving clinical workflows to pre-
vent delirium in ICU patients. 

The showcase illustrates the workflows involved in moni-
toring and treating a patient in a healing environment using 
an integrated multi-modality system. This system includes 
a Dräger patient monitor and ventilator, B. Braun infusion 
pumps, an Ascom alarm system, and a Baxter smart bed. 
Additionally, software solutions are used for ventilation 
monitoring and remote data access. This system provides 
health workers with impactful capabilities to…

•	 manage analgesia delivery with actionable insights at 
mobile devices for uninterrupted and precise medication 
delivery,

•	 apply protective ventilation and wean patients for early 
mobilization,

•	 supervise patients with clinical information accessible 
anytime, anywhere for remote therapy and workflow sup-
port and

•	 distribute alarms to caregivers while silencing source 
devices in the patient room for improved sleep and fewer 
disturbances.

Clinical scenario of the showcase

A critically ill, ventilated ICU patient receives 
high-quality patient care. The hospital strives to 
prevent delirium in sedated and ventilated patients. 
For this, the hospital focuses on improving the 
patient's sleep quality by keeping audible alarms 
outside of the room, using adapted analgesia, and 
optimizing lung-protective ventilation. To minimize 
the need for mechanical ventilation, this strategy is 
supported by daily spontaneous awakening trials 
and spontaneous breathing trials of at least 30 
minutes per day with the ultimate goal of an early 
patient mobilization.
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Empowering health workers: 
A system solution 
to enhance delirium prevention

Our system concept's multimodality approach enhances 
staff workflow and supports clinical efforts to prevent 
delirium in ICU patients. The following four use cases illus-
trate typical situations in which the system could provide 
valuable capabilities.

Delir
prevention in an

interoperable
ICU

Managing analgesia
for a continuous 
infusion delivery

Silencing medical
alarms to improve
sleep and healing

Protective ventilation
and weaning support

for early mobilization

Supervising
patients for better
therapy support
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Managing analgesia

Compliance with the patient-specific sedation 
protocol can be verified at any time with the Dräger 
Mobile Patient Watch, which provides remote access to 
flow rates, volumes and other infusion data. In addition, a 
pre-alarm is sent to the patient's caregiver via the alarm 
system when an infusion pump is about to run out. This 
allows the caregiver to plan accordingly and replace the 
infusion in a timely manner.

	 Continuous infusion delivery to the patient with  
pre-alarm before the medication runs empty.

	 Immediate alarm notification for empty infusion  
pumps.

Protective ventilation and weaning of patients

The system provides caregivers with continuous data to 
support lung protective ventilation strategies, to wean 
patients as quickly as possible and initiate early physical 
mobilization.

The digital application Dräger Lung Protective Ventilation 
Analytics can be used to confirm the stability of ventilation 
parameters, such as PEEP and FiO2, and check their trend 
over time. This allows for the initiation of a spontaneous 
breathing trial to test if the patient can be weaned from the 
ventilator, facilitating further mobilization and preventing 
delirium. 

Simultaneously, the ventilation dashboard displays the 
current angle of the Baxter Progressa+ smart bed’s head 
section to check compliance with the ventilator-associated 
pneumonia prevention measure of keeping it above 30°.

	 Improved outcomes with effective lung protective 
ventilation strategies.

	 Supports weaning and early mobilization of patients.

Supervising patients in the unit

Clinicians can access clinical information for patients 
undergoing spontaneous awakening and spontaneous 
breathing trials as part of the weaning routine using Dräger 
Mobile Patient Watch. The application allows for analysis of 
patient status based on data from the ventilator, monitoring 
system, and infusion pumps.

	 Therapy support with clinical patient information in 
near real-time.

Silencing medical alarms in the patient room

Alarms from medical devices are safely distributed to As-
com Myco mobile devices of the respective caregiver and 
Digistat Smart Central dashboard in the unit. The alarm-
ing source devices in the patient room remain silent with 
Dräger’s and B. Braun’s Silent Care Package.

	 Reduced noise levels and fewer disturbances for  
patients to improve sleep in a healing environment.

	 Workflow efficiency and timely interventions with  
actionable alarms for staff.

	 Fallback to acoustic alarming on source devices to 
keep patients safe when connection is lost.
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Technology deep-dive: 
Standards and profiles of the showcase

Medical devices around the ICU bed are connected in a 
point-of-care SDC network. This enables the bi-directional 
data exchange using standardized data formats, structure, 
and semantics, between systems in medical-grade quality, 
remote control of device functions, and a high level of 
cybersecurity.

The communication between devices in the showcase 
is leveraging the IHE Devices’ “Service-oriented Device 
Point-of-care Interoperability“ (IHE DEV SDPi) profile. This 
includes the following standards of the ISO/IEEE 11073 SDC 
standards family:

•	 ISO/IEEE 11073-20702-2018 (MDPWS)

•	 ISO/IEEE 11073-10207-2019 (BICEPS)

•	 ISO/IEEE 11073-20701-2020  (SDC)

The architecture defined in the SDC standard is built 
on the principles of a clinical workplace Service-
Oriented Medical Device Architecture (SOMDA). 
The Medical Devices Communication Profile for Web 
Services (MDPWS), as well as the Basic Integrated 
Clinical Environment Protocol Specification (BICEPS) 
are IEEE 11073 standards for the communication inside 
a SOMDA system.

In addition, the medical device to IT communication 
uses IHE PCD DEC (Device Enterprise Communication) 
profiles that send HL7v2 messages between 
Device Observation Reporters and Consumers 
(DOR/DOC) for electronic documentation in 
electronic medical records. 

Multi-modality system concept of the showcase 
“Delirium prevention in an interoperable ICU”
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The ventilator, infusion pumps, patient monitor, and ICU bed securely provide their data on an SDC point-of-care 
network. Data, like vital signs parameters and alarms, can seamlessly transfer via the Dräger Interoperability Suite 
and Targeted Alarm Service into the hospital network. Clinical applications enhance workflows of health workers 
with remote supervision, analytics insights, and alarm distribution capabilities.
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Creating a people-
centered environment 
with medical device 
interoperability  
—
As Your Specialist in Acute Care, we at 
Dräger are shaping a future where new 
technologies actively support clinicians 
and caregivers in their daily challenge to 
efficiently deliver the best possible 
outcomes for patients. We understand 
the powerful impact of interoperable 
medical devices and are passionate about 
developing new clinical applications based 
on open data exchange technology.
Interested to learn more about our vision 
of medical device interoperability and 
our available connected solutions? 

Please get into contact with your local 
Dräger representative or go to 
www.draeger.com/contact
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Disclaimer

The information about the solution in the showcase is 
preliminary. The solution is under development and for 
demonstration purposes only. It is not for clinical use 
and is not commercially available. Its future availability 
cannot be ensured. This solution does not have CE 
approval, is not cleared nor approved by the FDA and 
has not been submitted for FDA 510k clearance.

Mentioned trademarks are only registered in certain 
countries and not necessarily in the country in which 
this material is released. 

Go to www.draeger.com/trademarks to find the current 
status. Digistat® is a registered trademark of Ascom. 
Space is a registered trademark of B. Braun. 
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