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ABSTRACT

The use of alerts from the Bronx RHIO, a health information exchange (HIE) to identify James J. Peters VAMC
patients diagnosed with COVID-19 in the community was described to facilitate COVID-19 VA primary care fol-
low-up. COVID-19 hospitalization and testing alerts were delivered on a Bronx RHIO facility report. VA COVID-19
follow-up care by telephone and video was guided by local COVID-19 clinical pathways, electronic health record
(EHR) templates, and tracking through a database. VA received 180 RHIO alerts for 111 unique patients, and 88
had positive non-VA testing from March to June 2020. 41% of the 88 had non-VA admissions and 23% died.
63% received VA primary care follow-up of COVID-19 symptoms documented by custom EHR templates. The
HIE identified 11% of the facility COVID-19 patients. HIE alerts can be used to identify facility COVID-19 patients

diagnosed in the community and facilitate follow-up by their VA primary care teams.
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INTRODUCTION

New York City was the epicenter of COVID-19 in the spring of
2020. In New York City, between March and the end June of 2020,
there were over 200,000 cases of COVID-19 and over 50,000 hospi-
talizations. There were almost 50,000 cases in the Bronx where the
James J Peters VA Medical Center (JJP VAMC) is located.

At the outset of the pandemic, JJP VAMC developed a program
with local subject matter experts from infection control, primary
care, informatics, and nursing to provide ambulatory assessment,
triage, and management of facility patients with COVID-19 symp-
toms, using clinical pathways. Follow-up care was conducted by
nurses and licensed independent practitioners primarily via tele-
phone and secure video through the VA video platform, VA Video

Connect. Some clinicians and patients corresponded via secure mes-
saging via the VA’s health portal, My HealtheVet. The COVID-19
ambulatory program content was standardized through locally de-
veloped electronic health record (EHR) templates which were
updated as national VA COVID-19 templates were created and as
public health recommendations evolved.'= For patients appropriate
for ambulatory management of COVID-19 and after emergency de-
partment and inpatient discharge, follow-up care included serial
symptom assessment and management, pulse oximeter and tempera-
ture review when available, mental health assessment, and infection
control advice until resolution of symptoms or triage to a higher
level of care when required. Family and caregivers of deceased
patients also received bereavement support and infection control ad-
vice.
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LAY SUMMARY

Veterans receive care in both VA and community settings including during the COVID-19 pandemic. At the James J. Peters
VA in Bronx, Veterans with COVID-19 symptoms, some previously hospitalized, receive telephone, less often video, follow-
up care from their primary care teams until resolution of symptoms. The follow-up includessymptom assessment and man-
agement, triage to a higher level of care if needed, mental health care, and infection control advice for patients and their
caregivers. The hospital wished to identify its patients diagnosed with COVID-19 outside of the VA and extend the same fol-
low-up care by their familiar primary care teams. This study describes how the facility used their local health information ex-
change (HIE), an electronic method to share health information between facilities, to identify their patients diagnosed outside
the VA, and provide them follow-up of COVID-19 symptoms during the New York pandemic surge from March to the end of
June 2020. Bronx RHIO HIE alerts identified 88 patients with positive non-VA COVID-19 testing. 63% received VA primary
care COVID-19 symptom follow-up. 41% were hospitalized at non-VA sites and 23% died. 11% of the total facility patients

(813) diagnosed with COVID-19 by the end of June 2020 were from the Bronx RHIO.

During the COVID-19 pandemic, most facility Veterans were
tested and treated at the JJP VAMC, but facility patients were also
tested, treated, and admitted for COVID-19 at non-VA sites.
Knowledge of non-VA COVID-19 test results and treatment was es-
sential to provide the same ambulatory COVID-19 primary care
follow-up as patients diagnosed at the facility. However, there was
no local or national standard process in place to identify VA patients
diagnosed with COVID-19 in the community and to relay it to their
VA primary care teams to initiate ambulatory symptom follow-up.

Health information exchange (HIE) is the one method by which
VA clinicians obtain healthcare information from local community
healthcare systems such as for test results and admissions. Health in-
formation exchange is defined as the electronic transfer of clinical,
administrative, or other information necessary for the delivery of
health care across diverse systems or organizations.**

Lenert et al. wrote about the importance of health information
exchanges for COVID-19 in the June 2020 JAMIA: “The coronavirus
disease 2019 (COVID-19) response imposes unprecedented challenges
on our healthcare system. To address these challenges, the health in-
formation needed to safely care for a patient needs to flow across pro-
vider platforms in a given region without impediment”.°

The JJP VAMC is a partner with the Bronx Regional Health In-
formation Organization (Bronx RHIO), a local HIE. VA providers
have had access to the Bronx RHIO since 2008” and use it to obtain
clinical data including laboratory and radiology studies, emergency
department visits, and community hospital admissions. The Bronx
RHIO also provides acute event notification to JJP VAMC staff.

OBJECTIVE

To describe the use of alerts from the Bronx RHIO, a health infor-
mation exchange, to identify patients enrolled at the JJP VAMC di-
agnosed with COVID-19 in the community to facilitate COVID-19
follow-up by their VA primary care teams during the New York
City pandemic surge from March to June 2020.

MATERIALS AND METHODS

The setting for the study is the JJP VAMC located in the Bronx,
New York. The JJP VAMC is an academic tertiary care VA medical
center with comprehensive inpatient services, three community clin-
ics, a nursing home, and a long-term spinal cord unit.

In this study, alerts of hospitalization events and COVID-19 molec-
ular and serology test results were delivered on a facility patient roster

via a Bronx RHIO report accessed by a RHIO-credentialed VA staff
member to facilitate downstream ambulatory follow-up by the patient’s
VA primary care team. Primary care COVID-19 serial symptom assess-
ment, triage, and management follow-up were documented in custom
electronic templates in the VA EHR, VistA. Primary care team members
tracked their COVID-19 patients through a custom local primary care
COVID-19 database (Figure 1). This study was approved as a quality
improvement by the local institutional review board.

VA RHIO-credentialled staff members checked the Bronx RHIO
COVID-19 roster daily and entered the non-VA results into the
EHR through a template created to document outside COVID-19
molecular and serology results with structured data elements. The
primary care team was notified of the test results through the tem-
plate via a signature request. For some patients, the primary care
team directly queried the RHIO and documented outside results on
the same template after patients informed them of their outside
COVID-19 results.

Primary care staff used clinical pathways to guide their ambula-
tory follow-up of COVID-19 patients diagnosed at non-VA sites, us-
ing the same EHR templates for documentation with structured data
elements used for patients diagnosed at the facility. The serial
follow-up EHR template included structured symptom assessment
and management, triage to a higher level if care for worsening symp-
toms, mental health assessment, and infection control advice. A dis-
charge from monitoring template documented resolution of
symptoms with guidance on release from home isolation. Templates
were not used in secure messaging correspondence.

Primary care teams tracked their COVID-19 patients with a cus-
tom facility primary care COVID-19 database report. Summary sta-
tistics were calculated for the patient cohort using SAS version 9.4
(SAS Institute, Cary, NC).

Due to a New York State executive order, the requirement for a
veteran to consent for RHIO access was waived during this time pe-
riod. Since March 2020, The Bronx RHIO has provided COVID-19
alerts and reporting customized for each member organization in-
cluding the JJP VAMC.® The Bronx RHIO integrates COVID-19
results from the state-provided Electronic Clinical Lab Reporting
System (ECLRS) public health data with member organization pro-
vided data for this reporting.®

RESULTS

A total of 180 COVID-19 Bronx RHIO alerts for 111 unique
patients were received by RHIO VA-credentialed team members
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Figure 1. Schematic of the delivery of COVID-19 data from the Bronx RHIO to the VA RHIO credentialled team members and subsequently to VA primary care to
provide follow-up of COVID-19 symptoms documented through EHR custom templates.
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Figure 2. COVID-19 cases at a VA facility with source of case identification
(RHIO vs VA lab), mortality, and follow-up.

from April 6, 2020 through June 23, 2020 for non-VA testing, after
alerting was turned on starting March 14, 2020. Of those patients,
88 (79%) had positive COVID-19 molecular and/or serology testing
performed at non-VA sites. During this time, additional 725 JJP
VAMC patients were diagnosed with COVID-19 via within-facility
laboratory testing. Thus, non-VA outside-system testing contributed
88 of the 813 JJP VAMC patient cases (11%).

Of the 88 patients who had a positive non-VA COVID-19 labo-
ratory test result, 36 (41%) were admitted to hospitals in the com-
munity and 12 (14%) died in those facilities. Combined VA and
RHIO data revealed a total of 20 (23%) deaths following a positive
non-VA COVID-19 laboratory test result.

The VA RHIO team informed primary care of positive COVID-
19 testing for 65 (74%) of the 88 patients. For the remaining 23, the
primary care team had documented the positive outside testing prior
to the alert through other information channels. Thus, the RHIO
identified at least 65 COVID-19 patients who would not otherwise
have been identified within the VA facility. Overall, 55 (63%) of the
88 patients with outside COVID-19 positive results had VA primary

care COVID-19 pathway-guided ambulatory follow-up care docu-
mented through custom COVID-19 her-templated notes and addi-
tional 12 patients (14%) had follow-up for COVID-19 with any VA
clinician in the EHR without template use as per chart review.

DISCUSSION

This study presents an example of a process to utilize health infor-
mation exchange alert notification to identify VA patients diagnosed
with COVID-19 in the community to facilitate ambulatory tele-
phone and less often video follow-up by their VA primary care team
to manage their COVID-19 infection. The primary care COVID-19
symptom assessment and management were documented through
custom EHR templates and tracked through a custom primary care
COVID-19 data analytics report. The HIE alert process enabled Vet-
erans diagnosed with COVID-19 outside the VA to receive the same
serial symptom follow-up by their established primary care teams as
those diagnosed at the facility. The process was created early in the
pandemic when New York City was overwhelmed by admissions
and recommended home management for most patients for COVID-
19 symptoms unless severe.”

For the COVID-19 pandemic, the laboratory result alerts sup-
plied by the Bronx RHIO provided 11% of the total positive
COVID results for the facility as of July 2020. Approximately 63%
of facility patients with COVID-19 RHIO alerts subsequently re-
ceived COVID-19 follow-up care by their primary care teams via
custom EHR templates and 76 % received follow-up by any VA clin-
ical staff member with or without the templates as per chart review.
Possible explanations of lack of documented EHR follow-up
COVID-19 care include delayed education on template use for some
primary care teams, redeployment of staff to inpatient and emer-
gency areas, follow-up calls without EHR documentation, COVID-
19 follow-up via secure messaging in the VA health portal, and the
large number of outpatients with COVID-19 symptoms VA primary
care staff were tracking during this time period.

Bronx RHIO alerts accounted for approximately 21% of
facility-wide COVID-19 deaths by July 2020. Veterans with
COVID-19 identified through non-VA testing likely died at a high
rate because non-VA sites were only testing severely ill hospitalized
patients initially and the JJP VAMC extended testing to outpatients
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by late March. As such, the Bronx VA RHIO alerts for non-VA test-
ing were for severely ill patients whereas the JJP VAMC test results
included inpatients and outpatients. Swab, testing reagent and per-
sonal protective equipment shortages early in the pandemic influ-
enced local facility and public health policy on testing.?

A major limitation of this study’s COVID-19 alert workflow is
usability. Providers prefer to receive external alerts and view exter-
nal data automatically within their EHR interface. Donohue et al.
noted that HIE adoption would be facilitated through “reminders
about external data, data displays combining both internal and ex-
ternal data, ease to extract and send data, clinical reports, and
images to another provider and, conversely to incorporate external
data into one’s own EHR”.” This workflow requires VA RHIO
team members to access a stand-alone Bronx RHIO alert report and
manually enter alerts in an EHR template for providers to view the
results. Providers that wish to obtain non-VA COVID-19 clinical in-
formation beyond test results must log onto the Bronx RHIO’s ex-
ternal website. A limitation of this study was that qualitative data
and data on variations of the process that would indicate what
worked better and for whom were not collected.

Another limitation of this workflow process is New York State
consent requirements for HIEs. Consent is currently temporarily
waived by the state during the pandemic for the VA. The VA previ-
ously also required opt-in consent for HIE use but shifted to an opt-
out approach since April 2020 due to the Mission Act.'”

A last limitation to this study is missing COVID-19 data from
RHIO member partners, local non-member medical facilities, and
missing COVID-19 deaths not reported to the JJP VAMC or RHIO
members.

The VA is working toward greater interoperability with its com-
munity partners under VHA Office of Interoperability through the
Veterans Health Information Exchange (VHIE) program.’ Through
VHIE, the VA is currently connected to 135 eHealth Exchange
members and 483 Direct Secure Messaging partners. VA providers
access VHIE external data through a link from the VA EHR, and
private sector data are viewable as HL7 C-CDA structured docu-
ments.” As the VA transitions to the Cerner system, our experience
is an instructive example of how HIE between VHA and community
partners can improve service to Veterans.

CONCLUSION

Health information exchange alerts can be used to identify facility
patients diagnosed in the community for COVID-19 including those
deceased and to facilitate ambulatory COVID-19 symptom follow-
up of those patients by primary care teams at the VA. This study
presents an example of a workflow which could be replicated by VA
or non-VA sites to utilize HIE to link patients diagnosed with
COVID-19 outside their primary source of health care to their pri-
mary care teams at their home facility for follow-up upon diagnosis
or inpatient discharge until resolution of their infection.
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