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EXECUTIVE SUMMARY

More than ever, the modern healthcare experience is focused on the use of 
dedicated network-connected devices. The adoption of IoT, autonomous 
systems and data-driven technologies can create substantial improvements 
in care and overall patient experience. What’s more, streamlined processes 
gained through the proper implementation of networked technologies 
has also been shown to lower patient-centric operational costs.

This increased reliance on networked biomedical devices comes with its own set of 
challenges, however. Accuracy, reliability, and operational performance are crucial 
to providing precise medical diagnosis and customized treatment plans for individual 
patients. As it stands today, processes to ensure the proper operation of managed 
biomedical and healthcare IT devices are rife with manual processes, verification blind 
spots, and information silos. If one of the building blocks to superior healthcare rests in 
technology, then methods to ensure the technology is working as designed should be 
of utmost importance.

One way to remediate ineffective processes and procedures when managing an 
increasing number of complex networked devices is to do so through the lens of big 
data network analytics (NA) in the context of artificial intelligence for IT operations 
(AIOps). Specifically, AIOps platforms that are vendor agnostic. Being certified and 
tailored to operate within biomedical network infrastructures, a purpose-built AIOps 
platform provides the greatest level of visibility and root cause identification accuracy. 
Having a central platform that is considered a single source of truth for both biomedical 
and healthcare IT administrators not only creates technical process efficiencies, it 
also helps align different departments with the promise of a shared set of contextual 
network and device health, performance, and troubleshooting information.
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THE USE OF DATA-DRIVEN TECHNOLOGIES TO 
BUILD LONG-TERM RELATIONSHIPS

Today’s patient is hyper-informed to the various healthcare options available. 
Prospective patients not only seek out providers that produce the best healthcare 
results, they also take ancillary benefits into consideration. This includes the speed 
of care given, accessibility-options, and the level of personalized service. To create 
competitive advantages in these areas, healthcare providers are increasingly relying 
on data-driven technologies and automated processes.

From both a clinical care and patient experience perspective, IoT and other network-
connected technologies have demonstrated their ability to provide the following 
benefits when implemented and managed appropriately:

Within the biomedical field, the use of portable clinical care technologies is the key to 
driving these types of data-driven health and patient experience benefits to their fullest 
potential. Devices such as workstations on wheels, mobile imaging, and biotelemetry 
devices are especially useful if deployed when and where they’re needed. This level of 
mobility can be directly tied to improved patient outcomes and faster recovery times.

CLINICAL CARE BENEFITS PATIENT EXPERIENCE BENEFITS

A clear view of real-time  
and historical health data

Reduction in patient wait times

Accurate data analysis that directly  
equates to accurate clinical intelligence 
diagnosis and application of medicine

Accelerated application of care with 
increased reliability and accuracy

Accurate, real-time contextual alerting Optimized recovery times

Streamlined caregiver responsibilities  
and focus

Creation of a personalized experience
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CHALLENGES THAT BIOMEDICAL IT DEPARTMENTS 
FACE WHEN MANAGING NETWORKED DEVICES

With the increased reliance on healthcare and biomedical technologies, the 
management of these wired and wireless IoT devices, such as bedside monitors,  
infusion pumps, and telemetry systems, must be conducted with a heightened sense  
of importance for two reasons.
 
First, the overall outcome of patient care is now directly tied to the ability of  
devices to work as intended. Data collection, analysis, and alerting functions can  
be negatively impacted in any number of ways. The wired and wireless data network 
is what ties all distributed devices together. Thus, it becomes vitally important that the 
appropriate level of device and network visibility be available to those responsible  
for managing them.

Second, the quality and speed of service that a patient experiences while receiving 
care has become an essential part of healthcare provider differentiation. Networked 
devices have largely taken over manual processes to provide detailed, at-a-glance 
patient-care functions such as: 

• Real-time patient location
• Check-in/admissions 
• Room occupancy
• Patient wait time analytics 

• Clinical device location and 
operational readiness

• Operating room location and readiness

These technologies directly impact the patient experience from a customer service 
speed and efficiency perspective. While not necessarily critical to clinical outcomes, 
the devices and technologies used are crucial in shaping a positive patient experience.

Quality of service also revolves around open communication and information flow 
between biomedical IT, healthcare IT and caregiver teams. When a technology-driven 
process fails, it’s important that the problem be accurately identified and escalated to 
the proper groups for fast resolution. This is a challenge that has plagued the  
healthcare industry for decades. With an increased reliance on networked devices 
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that typically create new data, information, and communications silos, this problem 
becomes amplified.

Another reason that makes biomedical IT so unique and challenging is that clinical 
care devices in use today simply don’t behave the same as IoT devices used in 
other industries. Many operate using proprietary or legacy healthcare network and 
security stacks. This presents a particular problem for off-the-shelf network and device 
performance monitoring tools as biomedical devices remain invisible. This lack of 
visibility creates information gaps that could hide the true root cause of a performance 
or operational issue.

The desire for biomedical devices to be mobile, and even wearable, is another way 
that visibility gaps form. Healthcare IT lacks sophisticated tools that can provide real 
time and historical inventories and physical location of devices. As such, important 
and expensive equipment becomes misplaced or lost over time. Additionally, because 
many clinical IT devices require technicians to physically locate and connect directly to 
the device to patch or upgrade firmware, it creates an environment where hard to find 
devices go without proper preventative maintenance.

Biomedical IT staff are also frequently forced to deal with managing devices on 
multiple, segregated networks. In many situations, devices that are considered critical 
to the health of the patient are placed on physically or virtually separate networks. 
The reason for this is to lessen the risk that non-critical devices could negatively impact 
operational performance.

Non-critical devices are therefore relegated to being deployed on the broader and less 
restrictive non-clinical healthcare network. Thus, the appropriate level of coordination 
must occur for biomedical IT staff to not only place all devices in the appropriate 
network – but to also maintain full visibility between disparate networks. While the 
biomedical IT team may have full control over their segregated critical-care networks, 
the non-critical network may be managed and monitored by a separate IT team. Thus, 
information and communication silos can form between the two support groups that 
can hinder management, troubleshooting, root cause analysis and problem resolution. 
This is especially true as it relates to the growing trend toward the convergence of 
clinical and enterprise-healthcare Wi-Fi networks.
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Lastly, it’s important to remember that the management of biomedical devices often 
requires specialized technical and troubleshooting expertise to properly keep the 
devices performing at optimal levels. This is a particularly costly problem as these skills 
are in high demand and cannot be assumed to be available around the clock. This 
shortage of in-house talent can make biomedical and healthcare IT managers wary  
of adding more networked devices to what already exists. 

Without a dramatic shift in how networks and devices are monitored, managed and 
serviced, this is a legitimate position to take. Yet, healthcare leadership demands the 
continued adoption of new and more technology services. Thus, time optimization of 
biomedical IT staff is a key factor in moving the adoption of new technologies forward.

HOW NETWORK ANALYTICS EASES BIOMEDICAL 
DEVICE MANAGEMENT CHALLENGES

Each biomedical network and device management challenge mentioned here can 
be overcome using an AI-based network analytics platform specifically developed for 
the healthcare industry. Once such a platform is implemented, one of the first and most 
obvious benefits is the ability to automatically inventory and classify critical network 
components and biomedical devices across all wired and wireless networks. The level 
of information gathered through an AIOps platform is profound – ushering in new digital 
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WIRED NETWORK 
INFORMATION

WIRELESS NETWORK 
INFORMATION

ENDPOINT/IOT DEVICE 
INFORMATION

Switch/router name WLAN health status Device name

Device location Access point name Device type

Switch/router port numbers Access point description Model number

Switch/router port 
descriptions

Number of devices 
connected

Serial number

Operational status Connected device name Firmware version

Interface usage Connected device type Assigned room number

Connected device name Access point health
Connected peripherals/

modules

Connected device type Client roaming behavior Operational status

VLAN assignments Network connection / status Waveform telemetry data 

Time master status

transformation (DX) processes and procedures by collecting and correlating real-time 
and historical network data. Some examples of what wired, wireless and endpoint 
information can be extracted include:

The ability to extract information gathered from biomedical devices largely depends 
on the platform’s ability to understand legacy and proprietary healthcare protocols 
on the network. This includes healthcare data interchange standards such as GE Unity 
and DICOM. Additionally, it’s crucial that the AIOps platform be able to pull information 
from biotelemetry wireless systems such as Wireless Medical Telemetry Service (WMTS). 
Without this ability, biomedical IT are effectively blind to the operational status of the 
WMTS network and the functional status of any devices connecting through it.

The sheer types and numbers of biomedical and healthcare devices that can be 
identified, categorized and monitored shows the immense power an AIOps platform 
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QUESTIONS EXAMPLES OF CONTEXTUAL ANSWERS

Is the device on?

Device power

Port failure

Switch failurew

Upstream network failure

Can it connect to the Network?

ARP

RADIUS

DHCP

DNS

Time synchronization

Gateway accessibility

Actively in use? Patient monitor metadata showing active usage

Communicating with who? Identification of normal or abnormal client/server  
data flows

Is there a performance issue?

Packet loss/latency/jitter

Patient monitor alarms

Waveform dropout

can wield simply from a device management perspective. Common stationary and 
portable biomedical and healthcare IT devices include: 

• Patient telemetry equipment
• SpO2 sensors
• EKG/ECG
• Infusion pumps
• Mobile radiology devices 

• Ultrasound
• MRI
• CT
• X-ray
• Wireless communication/collaboration

Once an AIOps platform is deployed and begins collecting data, network components 
and end devices are automatically inventoried and intelligently categorized into 
groups. After this initial phase is complete, the system continuously monitors and 
analyses device performance in context with the rest of the network infrastructure. 
The analytics engine within the AIOps platform provides complete answers to complex 
questions regarding the operational performance of wired and wireless networks. 
Common examples include:
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Over time, network application and device behavior are baselined from one end of 
the network to the other. In addition to historical graphs and centralized access to log 
messages, error codes and timestamps, all collected data is analyzed for the purpose 
of identifying irregular changes to network and device behavior.

This is where the root cause of biomedical device problems can be swiftly identified. 
Devices going offline, abrupt loss of connectivity or changes to data flows caused  
by some change to the infrastructure are all signs of potential issues. Along with 
problem identification, contextual and environmental information is presented to the 
biomedical IT staff. This information includes who or what is being impacted and the 
breadth of the incident along with when the issue first occurred. The gathered insights 
are used to quickly resolve an issue – potentially before there is any clinical or patient 
experience impact.

Healthcare staff interactions with an AIOps platform will mostly occur in two ways. The 
first will be an information pull interaction where the end-user reviews real time and 
historical analytics through a customizable dashboard. These dashboard views can be 
tailored to provide the necessary information for biomedical IT support staff along with 
any clinical line-of-business staff that rely on the networked devices being monitored.

The next type of interaction will use a push method. For issues that the AIOps  
platform has deemed critical, alerts are generated for events that surpassed  
certain AI-established thresholds. Alerts can be pushed using several communications 
methods including email, text, paging and through integrations with popular third-party 
ticketing platforms.

Both the at-a-glance views and alerting capabilities of an AIOps platform help  
reduce troubleshooting times and break down information and communications 
barriers. Whether in biomedical IT, healthcare IT, a non-technical clinician or  
employees in management/executive roles, an AIOps platform offers succinct 
 and discernible information to all regarding the performance status of the network  
and all connected devices.
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One final factor when choosing a network analytics platform for improved networked 
device management is to verify it is certified to be implemented within specialized 
networks such as the GE CARESCAPE Network.

Many AIOps platforms target a wide range of business verticals. Yet, few are capable 
of extracting, digesting and analyzing data sourced from proprietary healthcare 
devices and data transport protocols. Considerations must be made to ensure that  
the network analytics platform can not only operate on non-clinical parts of the 
healthcare organization – but also be certified to run directly on mission-critical patient 
care networks. Only then can you achieve the complete end-to-end performance 
visibility across the entire healthcare infrastructure.

ABOUT NYANSA

Credited with developing the industry’s first cloud-based enterprise network analytics 
platform, Nyansa is a fast-growing innovator of advanced IT analytics software 
technology and operates the world’s largest and the only vendor-agnostic public 
analytics service – observing and analyzing traffic across hundreds of production 
sites with more than 20 million client devices around the world. The Nyansa Voyance 
platform is the industry’s first full-stack vendor agnostic platform for client experience 
and critical asset protection. Employing context relevant machine learning and big 
data analytics, the Voyance platform collects and analyzes extensive data including 
packet and flow data, wireless metrics, system log metrics, global threat and IP 
enrichment data. Nyansa’s Voyance product is available as a public SaaS service  
or as a pre configured private cloud solution.

LEARN MORE ABOUT NYANSA’S WORK  
IN THE HEALTHCARE INDUSTRY
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