
From the Desk of Jonathan Teich:  
  
Health and healthcare are wrapped up in almost everything 
we see and do these days. Of course, the COVID-19 pandemic 
is still with us, perhaps a little more familiar and less shocking 
but no less a threat than before. Health workers toil nonstop 
to care for patients, manage community health, and search 
for effective treatments. For the public, accommodations 
for protecting health while buying food, going to work, and 
restarting school are on everyone’s mind. As collateral 
damage, the pause in regular primary care, vaccinations, and 
surgical procedures caused by the shutdowns may become an 
important health concern of its own.

In the active worldwide movements about social justice, 
healthcare is also an important and active theme, in the 
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drive to understand long-standing healthcare inequities and their remedies. Even 
the recent unrest in the cities has its healthcare considerations. The leaders of the 
emergency department where I work needed to consider recently what it would 
take to repurpose a now-empty temporary COVID-19 surge tent as a tear-gas 
decontamination area if a confrontation were to occur. 

One thing in common among all of these situations is the need for data. Data supplies 
the truth about pandemic spread, proper treatments, health and care statistics, risk 
factors, availability of resources and equipment. Meaningful resolution of any of our 
great health problems will be led by the wide availability, accuracy, and intelligent use 
of data to guide our actions. 

You, our HealthShare customers, have always stepped up to support healthcare with 
vital information. In this issue of HealthShare Connections we highlight three more 
examples of customers using HealthShare technology in innovative and thoughtful 
ways to enhance care: the Lincolnshire Sustainability and Transformation 
Partnership, Ospedale Niguarda, and University Hospital Plymouth NHS Trust.  
All of these organizations use HealthShare to bring together vital information from 



numerous disparate record systems, knit them together and make them 
accessible to frontline caregivers across the region. On top of that core, each has 
found unique ways to drive action through special displays, alerts for critical 
events, personalized care plan information, dashboards, and statistics. The 
fourth article in this issue covers syndromic surveillance, the next phase of 
information management in the COVID-19 fight. Finally, we include an article 
from Dr. Russ Leftwich covering key questions on antibody testing and the 
implications as we look to the future. 

We wish all of you continued good health for yourselves and for the patients and 
communities that you serve. 

 
Jonathan Teich, MD, PhD

jonathan.teich@intersystems.com

Lincolnshire Extends Care Portal Rapid  
Access to Patient Information to Include 
COVID-19 Alerts 
In 2013, Lincolnshire, the fourth largest county in England, undertook a major 
review aimed at transforming its health and social care services. The goal was 
to move healthcare out of hospitals and situate it closer to patients’ homes 
wherever possible. To realize their ambitions, the Lincolnshire Sustainability 
and Transformation Partnership (LSTP) partnered with InterSystems in 2016 
to bring together a myriad of existing systems into a unified care record they 
named “Care Portal.”

Underpinned by InterSystems HealthShare, Care Portal was already live across 
the region, so when the coronavirus pandemic arrived, it was possible to rapidly 
add COVID-19 alerts. Within a matter of days, the combined development team 
from InterSystems and LSTP added a specified alert to the Care Portal showing 
when a patient had been tested for the SARS-CoV-2 coronavirus at a hospital, 
along with the result. The alert allows providers to immediately respond with 
the appropriate care, both acutely and when discharged. The alerts extended 
to notifying the care team, so also making sure that anyone involved in the 
patient’s care remain safe and informed.

Compared to other regions in the UK, Lincolnshire has a disproportionately 
frail and elderly population, and COVID-19 can be even more life threatening 
within this group. The UK reports that a quarter of known COVID-19 deaths 
have been in care homes. To combat this, LSTP also make community lab test 
results available in Care Portal so patients with positive tests can be isolated or 
removed from the care homes.

If a patient is admitted to hospital, HealthShare continues to play a vital role. It 
connects clinicians with necessary patient information held in the primary care 
record – information such as conditions, medications, and allergies may either 
be unavailable in hospital records or may be out of date. HealthShare provides 
access to the information via the UK’s “GP Connect” service, which allows 
any provider involved in the care of a patient, to view the primary care record 
information. Having instant visibility to information the patient either may not 
recall accurately or is unable to communicate can prove invaluable to provide 
quick and safe diagnosis, and treatment.

Furthermore, officials at LSTP are working to ensure that citizens still receive 
the best care and do not become anonymous patients during this pandemic. 
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They have created a short-form, personalized care plan that can be created to 
support patients admitted to the hospital with COVID-19. Now, bolstered by 
medical information already available in the Care Portal, care providers will 
also know the main priorities and important information determined by the 
patient about them, their wishes, and their care. LSTP plans to make longer form 
personalized care plans available to all citizens in the near future.

How a Data Lake Could Help Italy Rebound from 
COVID-19
Scenes from Italy at the dawn of the pandemic seemed otherworldly. Patients, often 
struggling to breathe, lined cramped hallways and waiting rooms in hospitals that 
had run out of beds. The death toll leaped into the thousands, warning the rest of 
the world of COVID-19’s propensity for ruin.

Italy has made considerable ground in its fight against the coronavirus, and now 
researchers there believe they’re months away from getting a firmer grip on the 
COVID-19. Milan’s largest hospital, Ospedale Niguarda, recently launched a project 
whose use of data (from EPR and PACS) and artificial intelligence (AI) could shore 
up our understanding of treatments and prevent future deaths and outbreaks. The 
initiative, CoviLake Niguarda, is designed to identify biomarkers that predict how 
the mysterious disease will develop in patients, unlocking stronger and quicker 
diagnoses and treatments for a rapidly reopening world.

The project’s backbone is a data lake from InterSystems and a vendor-neutral 
archive, which Niguarda will soon feed 1,000 patients’ anonymized medical 
images and clinical data, including X-rays, blood tests, and more. The data lake, an 
open container, will then correlate the data for use in training AI algorithms and 
developing a clinical decision support system. In six months, researchers expect 
CoviLake Niguarda to answer pressing clinical questions.

“Current observations and predictions can be complemented with data from years 
ago, if needed,” write Prof. Angelo Vanzulli, MD, Ospedale Niguarda’s director 
of advanced technologies department, and Alberto Torresin, PhD, director of 
medical physics. “Current imaging and clinical data, whether the patient had been 
in the hospital before, what their treatment was, whether there are any underlying 
conditions—all this information can be extracted, added to the data lake, and used 
to support the decision-making process.”

While swab tests take hours to produce a result, the algorithms developed through 
CoviLake Niguarda could determine almost instantly whether a patient likely has 
COVID-19. The technology is also poised to promptly decipher between COVID-19 
cases and similar diseases, which researchers say could help prevent future 
outbreaks.

Radiologists, emergency department physicians, anesthesiologists, infectious 
disease specialists, medical physicists, and other physicians stand to benefit from 
CoviLake Niguarda. The work could deliver more accurate prognoses, which would 
aid hospitals in stratifying patients by disease risk. Patients, meanwhile, could 
receive more effective treatments based on their biomarkers and active monitoring 
during and after hospitalization.

“COVID-19 is a complex disease, and detailed information about the virus and its 
mechanics is still unknown,” Vanzulli and Torresin note. “This adds to the burden 
of clinicians on the front line.”

But CoviLake Niguarda could unearth the insights required to fuel the next stage 
of the global COVID-19 response—with less burden on people and more faith in 
cutting-edge technology. 



Alerting Clinicians Across Hospitals and 
Departments: University Hospital Plymouth  
NHS Trust
University Hospital Plymouth NHS Trust (UHP) has been leveraging InterSystems 
HealthShare® Health Connect to power critical data flows across multiple systems 
to alert clinicians and manage patients with COVID-19 diagnosis within the 
hospital. The Trust has been able to respond rapidly to the pandemic using their  
bed management system, Salus, to show which patients have had a test for the  
virus, SARS-CoV-2.

If a test has been administered and returns a positive result, the Real-Time 
Automatic Patient Alert system (RAPA) notifies the appropriate clinicians and 
hospital personnel so that they can relocate the patient to the appropriate ward and 
provide suitable care. Currently, the trust is administering patient testing whenever 
a patient is admitted either into the Emergency Department, or if they attend for a 
scheduled procedure, as well as if any patients already admitted display symptoms. 
All patients with a positive diagnosis are then moved to a special isolation ward 
within the Trust. This also helps complete rapid testing of any other patients  
who have come into contact / shared bays with COVID-19 diagnosed in-patients.

Furthermore, the Trust can also provide real-time statistics on patient testing  
for COVID-19. These are critically important to disease tracking, surveillance,  
and reporting during the pandemic.

Salus is particularly important to clinicians across different wards as it shows 
real-time patient information that may not be available in the department systems. 
“What is most important is making sure we clinicians have up-to-date information 
at our fingertips,” says Consultant Radiologist Mac Armstrong, “Now more than 
ever, we can’t afford any delays in receiving test results.”

UHP have also extended Salus and the alert function to include patients in the 
broader community. For example, patients admitted at a nearby Nuffield Hospital, 
part of the private hospital group that has made its hospitals available to the NHS 
during the pandemic and patients at the local Community hospitals run by Livewell 
Southwest.

“The Salus system and the COVID-19 alerting are invaluable to us. We can see at 
a glance where patients are located across multiple facilities and make sure we 
can respond rapidly while keeping all the care providers as safe as possible,” says 
Kathryn Taylor Medicine Care Group Improvement Lead. “This pandemic has 
really shown how well technology and the technical teams are able to support  
front line care.”

Patient List View and Status in Salus
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“I have thoroughly enjoyed working collaboratively across Livewell and UHP 
to get this system up and running. Salus is a wonderful tool, and I hope its 
inception will be embraced by all the areas involved.” says Allison Cragg,  
Data and Systems Development Lead at Livewell Southwest.

“Working closely with colleagues at UHP and Livewell the integration team at 
UHP have rapidly developed the Salus bed management system for use in the 
community hospitals. Innovative use of InterSystems HealthShare® Health 
Connect has allowed us to improve the visibility of resources across the patch 
whilst supporting patient handover and care with real time information such 
as a patient’s latest COVID-19 status” says Sue Bracey, Integration & Solutions 
Architect at UHP.

University Hospitals Plymouth NHS Trust (UHP) is the largest hospital in the 
UK’s south west peninsula – providing comprehensive secondary and tertiary 
healthcare. UHP has a secondary care catchment population of 450,000 with 
a wider peninsula population of almost 2,000,000 people who can access their 
specialist services. The population is characterized by its diversity – the rural 
and the urban, the wealthy and pockets of deprivation, and wide variance in 
health and life expectancy. www.plymouthhospitals.nhs.uk 

As Society Reopens, Syndromic Surveillance  
Is Key to Curbing COVID-19
By Jonathan Teich, MD, PhD, CMIO, Director of Product Management, 
HealthShare 

Since COVID-19 began roaring through communities around the world early 
this year, healthcare leaders have adapted their approach for each phase 
of the pandemic, and information systems have played an essential part. 
In the early phase, when cases were mainly travelers from a few countries, 
healthcare organizations implemented screening processes in triage systems 
to detect potentially infected patients. Then came the great surge of infections 
in the spring; one vital step in the campaign to flatten the curve and avoid 
overwhelming health system capacity was the development of acute-care 
dashboards that analyzed metrics such as hospital admissions, ventilator 
usage, and patient characteristics. Had we not used these insights to inform 
closures and social-distancing policies, evidence suggests the U.S. alone might 
have had 10 to 20 times more COVID-19 cases.

Now, most countries are beginning to eliminate lockdowns and reopen 
businesses, changing policies that were good for infection prevention but bad 
for a society intent on functioning. But the challenge is to do both. To maintain 
control over the next year, we must adapt once more and find a solution to 

Ward Summary View in Salus
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the newest challenge: how can public health systems keep the pandemic 
suppressed and prevent new outbreaks as people return to their lives?

A large part of the answer is a combination of extensive testing, contact 
tracing, and syndromic surveillance. These allow healthcare leaders to identify 
“hotspots” where new cases are sprouting and stamp them out before they 
spread out of control. With syndromic surveillance, healthcare organizations 
can monitor trends and pinpoint unusual variations in a community: a spike 
in hospital admissions, medical visits and phone calls for coughs and fevers, 
or abnormal lab tests. Displays and alerts about such events can help public 
health agencies identify troubling changes in a given neighborhood; they can 
then concentrate scarce resources such as contact tracers, medical staff, or 
supplies where they are needed most. Syndromic surveillance can actually be 
used for all sorts of large-scale health concerns, from COVID-19 to toxic spills 
to outbreaks of gastrointestinal illness.

The execution of any successful syndromic surveillance program, however, 
has a few key requirements: a need for plenty of clean data, and the power of 
high capacity and throughput to continually process that data in near-real 
time. Several InterSystems customers have created COVID-19 dashboards 
for the acute phase; they’re now starting to conduct syndromic surveillance 
through HealthShare using the Unified Care Record and Health Insight. By 
aggregating high-volume data from numerous health systems and medical 
practices, HealthShare helps customers assemble the information they need to 
understand what’s going on in their cities and towns. Customers can capture 
data on COVID-19 testing, other labs and vital signs, chief complaints and 
diagnoses, comorbidities, medications, use of ICU beds, and more. They can 
produce maps and charts using the Health Insight interface or third-party 
visualization tools. They can provide infographics for the community, reports 
for state and national agencies, information for gauging need for additional 
personal protective equipment (PPE) or testing supplies. Using syndromic 
surveillance techniques, they can detect when a key parameter jumps above a 

A heat map (this example based on simulated data) for COVID-19.  “Hotter” colors 
indicate regions that have higher rates of new infections. Public health workers can 
use this to quickly spot areas needing increased resources for testing and treatment.  
HealthShare team members Alison Wen, Jenna Poindexter, Jon Wald, Peter Steiwer, 
Tim Leavitt, and Yuchen Liu have developed this and other COVID-19 analytics  
content and templates.
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SARS-CoV-2 Antibody Testing
By Russ Leftwich, MD, Senior Clinical Advisor, Interoperability, 
InterSystems

Since January there has been much in the news about testing for COVID-19, 
the disease caused by the Severe Acute Respiratory Syndrome associated 
Coronavirus 2 (SARS-CoV-2). More recently there has been the appearance 
of antibody tests, also referred to as serology, for this coronavirus. But what 
is the difference in these tests and what are antibody tests? The test done “to 
see if you have COVID-19” is a test that detects genetic material from the virus 
itself, usually testing a swab from the nasal passages or fluid from the lungs. 
The antibody test involves a sample of blood to see if your immune system has 
responded to the virus by producing antibodies.

What are antibodies? Antibodies are proteins produced by a particular type of 
cell in the immune system called B-cells. Antibodies are produced in response 
to a foreign substance in called an antigen; in this case the SARS-CoV-2 virus. 
Antibodies, also called immunoglobulins, are Y-shaped protein molecules. The 
tip of each arm of the Y is an area which binds to a specific area of an antigen 
and fits like a piece of a jigsaw puzzle only to that area. The SARS-CoV-2 virus 
may have dozens, even hundreds of such distinct areas each recognized by a 
different antibody molecule. When there is an antibody response the immune 
system produces a family of antibodies recognizing different specific areas 
on the virus. This is called a polyclonal response, because each member of the 
family of antibodies is produced by a different clone of B-cells. And, two different 
individuals will produce two different families of antibodies based on their own 
genetics. When the immune system encounters an infectious agent for the first 
time, whether it is a bacterium or a virus, it first produces Immunoglobulin M 
(IgM). IgM starts to appear several days after the infection starts. A few days 
later, a second type of antibody, Immunoglobulin G (IgG), starts to appear. 
Both IgM and IgG are families of antibodies to the SARS-CoV-2 virus. The IgM 
produced usually starts to disappear within a few weeks. The IgG antibodies 
in the blood continue to increase for several weeks and may remain for months 
before they disappear.

certain threshold, and notify public health officials of the emerging hotspot, 
early enough to help guide movement of supplies and resources. The early 
heads-up that HealthShare aggregated and normalized information provides 
is a critical advantage in the fight against the pandemic.

InterSystems development teams are hard at work developing additional 
advanced tools and displays, while clinical informatics staff are curating 
content such as emerging codes for the new COVID-19 PCR and antibody 
tests, comorbidity diagnostic codes and value sets, risk factor parameters as 
new evidence comes out, and updated query templates to produce the most 
useful reports possible to guide action. HealthShare customers can make use 
of these to help make analytic queries reflecting your own data. 

COVID-19 is a very extensive and serious public health crisis, but it is not the 
first and will not be the last. After Hurricane Katrina, health information 
exchange helped displaced refugees access their medications; in the 2014 Ebola 
crisis, contact tracing information was vital to containing the spread. From 
epidemics to earthquakes to hurricanes and more, rich sharing and use of data 
is necessary to minimize the impact of health disasters. InterSystems is proud 
to support you, our customers, as you play vital roles in addressing regional, 
national, and worldwide health crises.



Are all the SARS-CoV-2 antibody tests the same? By early May 2020 well over 
100 antibody tests were available. Each test was developed separately. Some 
of the tests tested for IgM, some for IgG, some for both. Tests determined that 
antibody was present or absent. Although it is possible to measure the level of an 
antibody present, the titer, none of these tests actually do so. There is very limited 
information about the accuracy of the available tests, but it has been observed that 
some of the tests have a high false positive rate and that two or three different tests 
done on the same individual may not agree on the presence of antibody. In the 
U.S. over 20 different SARS-CoV-2 antibody tests were removed from the market 
because of inaccuracy. 

What do we know about antibody responses to SARS-CoV-2? As with most 
infections, IgM to SARS-CoV-2 starts to appear in some individuals about 3-5 days 
after the start of infection. But, depending on the sensitivity of the antibody test, it 
may be 3 weeks before some individuals show IgM to SARS-CoV-2.  IgG to SARS-
CoV-2 begins to appear a few days after IgM. A small percentage of individuals, 
around 5% who have COVID-19 with symptoms and a positive test for the virus 
appear not to develop antibodies even when they have recovered from COVID-19. 
How is this possible? The answer is that antibodies are not the primary function 
of the immune system which eliminates a current viral infection. Antibodies are 
however the primary protection from a future viral infection.

Does the presence of antibodies mean immunity from future COVID-19? The 
answer is that we do not know the answer. We do not yet know whether the 
antibodies present will prevent future infection with SARS-CoV-2. And if they 
do, we do not know how long levels of those antibodies will remain high enough 
to provide protection. Antibodies that protect from future infection are referred 
to as neutralizing antibodies. There can be some assessment of the neutralizing 
capability of antibodies by taking antibodies from a recovered COVID-19 patient 
and using them to block SARS-CoV-2 infection in other animals, but the only 
absolute evidence is the prevention of re-infection of a human during an outbreak 
of the SARS-CoV-2 virus. The goal for a vaccination against COVID-19 is of 
course to induce high levels of neutralizing antibodies in a high percentage of 
individuals who receive the vaccine. Once again, the only absolute evidence that 
such antibodies are present, and the vaccine is effective is exposure of vaccinated 
individuals to SARS-CoV-2 in a future outbreak.  
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Testing for antibodies to SARS-CoV-2 will be of increasing importance 
as this pandemic evolves. It will be of critical importance to increase the 
understanding of the antibody response to this coronavirus and to understand 
what is being measured by the various antibody tests. Of perhaps greatest 
importance will be the ability to assess the accuracy of different antibody tests 
and how they compare to one another. The first step in this will be appropriate 
coding of the various tests to reflect the origin of the specimen tested, the 
identity of what is being tested, the method used to include the specific device, 
the encoding of results, and assessment of the predictive value of each test. 
Only then can we assess the level of protection of individuals by their antibody 
levels, the effectiveness of vaccines, and develop our knowledge of how to 
control COVID-19 at a population level. The practices around coding for tests 
related to COVID-19 including the antibody tests for the virus will be addressed 
in a future article.
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