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Telehealth for
COVID-19 in World

Trade Center
Responders: Meeting

the Needs of This
Unique Population

To the Editor:

O n March 22, 2020, as cases of SARS-
CoV-2 infection surged in New York

City (NYC), Governor Andrew Cuomo
issued an executive order closing all non-
essential services in New York State.1,2

Outpatient primary and specialty care clin-
ics closed, and all elective, non-urgent vis-
its and medical procedures were cancelled.
Social isolation measures included quaran-
tines, stay-at-home orders, travel restric-
tions, and school and non-essential
business closures.3 Emergency departments
(EDs) in NYC began to fill with patients
with COVID-19 symptoms, and many hos-
pitals experienced significant surges of seri-
ously ill patients requiring hospitalization
and critical care. NYC became the epicen-
ter of the pandemic with more than 23,112
COVID-19 cases and 365 deaths reported
by March 27, 2020 (Fig. 1).4

To reduce the growing burden on
health facilities, public health authorities
and political leaders encouraged NYC res-
idents to avoid seeking care in EDs or
hospitals for mild to moderate illnesses
(see Tweet, Fig. 1).5 The repeated adviso-
ries to avoid EDs unless seriously ill and

increased fear of contracting the virus in
healthcare settings inhibited many patients
from seeking care. ED visits in some NYC
hospitals fell by 50% despite the dramatic
surge in COVID-19 cases.6 Virtual care
options such as telemedicine were uncom-
mon in NYC before the pandemic and
during the initial weeks of the surge were
yet to be reliably established.7 Dissuaded
from seeking care unless critically ill, fear-
ful of contracting the virus in healthcare
settings, and with limited ability to contact
usual providers, many New Yorkers did not
have access to medical care during the early
stage of this crisis.7 Among these New
Yorkers were those followed by the World
Trade Center Health Program (WTCHP) at
Mount Sinai Hospital in NYC, a federally
funded clinic providing non-urgent care to
first responders for illnesses related to
exposure to dust at GZ following the 9/
11 terrorist attacks.

Transition to Acute Care for
COVID-19 Via Telehealth

On March 17, 2020, following lock-
down orders, the Mount Sinai WTCHP
ceased in-person clinic visits and began
working rapidly to transition to virtual care.
On March 21, the first Mount Sinai
WTCHP patient reported shortness of
breath and low fever. Unable to reach his
private physician, he sent an electronic
health record (EHR) message to his
WTCHP provider seeking urgent care and
advice. WTCHP clinicians worked together
virtually to arrange for transfer to the ED.
Given the unprecedented and uncertain
nature of the pandemic and the possibility
that this population had unique susceptibil-
ity to SARS-CoV-2 infection or progression
to serious disease, it became clear that the
WTCHP should prepare to respond to sim-
ilar requests from patients with acute ill-
nesses consistent with COVID-19 who
were unable to access usual or urgent care.
The circumstances necessitated a rapid and
substantial reconfiguration of clinic ser-
vices for WTCHP patients disconnected
from usual care and concerned about
SARS-CoV-2 exposure or infection. Pro-
gram providers and clinic leadership felt a
moral and ethical duty to rapidly pivot to
acute services to fill the care gap and
support patients during this unprecedented
crisis. On March 23, the Mount Sinai
WTCHP established a rapid response
team—the WTC COVID Team—to serve

patients disconnected from usual sources of
care and seeking support and/or treatment
for COVID-19. We sought to: 1) rapidly
respond to WTCHP patients seeking care
for suspected or confirmed COVID-19; 2)
monitor disease severity, risk of decompen-
sation, and need for ED transfer via fre-
quent patient assessments; 3) maintain
patients at home to reduce disease spread
and unburden hospitals; and 4) maximize
virtual care platforms to assist in appropri-
ate evaluation and triage.

METHODS
The WTC COVID Team comprised

experienced WTCHP healthcare professio-
nals with complementary skills: two physi-
cians, one nurse practitioner, and a registered
nurse. The team consulted as needed with the
WTCHP pulmonologist and mental health
providers, as well as a health system infec-
tious disease specialist to discuss case man-
agement and coordinate care. To stay abreast
of rapid developments, we engaged a
research consultant to review and summarize
relevant medical literature and local, state,
and national government briefings.

Initially, WTCHP patients directly
contacted program staff and providers seek-
ing assistance for exposures or potential
infections. Therefore, the first patients were
self-referring. With the shift to telehealth,
WTCHP providers began to refer patients
with suspected COVID-19 infections to the
WTC COVID Team for evaluation, care
coordination, data capture, or ongoing man-
agement. We describe this experience and
our recommendations for flexibly imple-
menting new approaches to care to meet
the unique needs of the WTCHP population.

Establishing Team Workflow
WTC COVID Team members com-

mitted to daily meetings, data capture and
analysis, creation and use of uniform intake
forms and EHR SmartSets, on-call evening
and weekend duty, and care coordination as
needed with providers, specialists, EDs, hos-
pitals, pharmacies, or other medical suppli-
ers. At other times, team members contacted
each other as needed to discuss cases or
collaborate on management decisions.

Developing Telehealth and
Remote Patient Monitoring
Capabilities

Actively managed patients were eval-
uated by the WTC COVID Team via real-time
audio and/or video telemedicine visits and
through asynchronous communication via
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the EHR patient portal. When available, home
tools such as blood pressure monitors, ther-
mometers, fitness trackers, or pulse oximeters
were used in patient assessment. After pulse
oximeters were no longer available in NYC,
patients with iPhones were sometimes
instructed to use oxygen saturation apps. Video
physical exam techniques were also used to
assess symptoms and acuity. Loosening of
federal and state rules and regulations with
respect to telehealth platforms were essential to
provide telehealth access. The WTC COVID
Team used both asynchronous telehealth plat-
forms as well as real-time audio-only, or video

via Facetime, HIPAA-compliant Zoom,
MyChart, and Doximity Dialer.

Medical Management
Case definition evolved rapidly. Ini-

tial case definition and eligibility for SARS-
CoV-2 testing in NYC were based on symp-
toms of cough and fever. However, many
patients presented with a range of symptoms
outside of the case definition (Table 1). As
such, the WTC COVID Team moved away
from reliance on testing or promulgated
case definitions8,9 when assessing a person
under investigation (PUI) for ongoing

management. Given limited and unreliable
testing, and that patients tended to worsen
during the second week after symptom
onset, the WTC COVID Team decided to
follow all PUIs for at least 2 weeks after
symptom onset. Medical decision-making
centered around safe ongoing management
of patients in their homes versus transfer to
the ED due to decompensation. Decision-
making around need for ED transfer evolved
over time and incorporated oxygen satura-
tion <92% and/or other signs of decompen-
sation (eg, change in mental status) and,
when available, chest X-ray or CT findings
consistent with poor outcome coupled with
respiratory decompensation. Medication
management was limited primarily to
inhalers and oxygen therapy, as our special-
ists did not endorse unproven treatments
such as hydroxychloroquine or antibiotic
combinations.

RESULTS
A total of 237 patients were referred

to the WTC COVID Team between March
12 and May 31, 2020. Of the 237 patients
referred to the WTC COVID Team, only
those followed longitudinally via telehealth
were considered actively managed (n¼ 124)
(Fig. 2). Patients with moderate to severe
symptoms received frequent telehealth
encounters; training on use of home tools
and therapies (eg, pulse oximeter, O2

TABLE 1. Symptoms Reported by WTCHP Patients

Commonly Reported Occasionally or Rarely Reported

Headache Chest pain
Fever/chills Congestion/sinusitis/rhinitis
Chest tightness Dry mouth
Fatigue Vertigo/dizziness
Loss of smell/taste Hallucinations
Cough
Sore throat
Nasal congestion
Shortness of breath
Body/muscle aches
Gastrointestinal distress (nausea/vomiting,

diarrhea, loss of appetite, weight loss)

WTCHP, World Trade Center Health Program.

FIGURE 1. Timeline of COVID-19 in New York City and World Trade Center Health Program referrals.
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therapy, temperature, heart rate, blood pres-
sure monitoring); counseling to be watchful
for red-flag signs and symptoms (eg, short-
ness of breath, O2 saturation< 94%); review
of intake/output to assess fluid status; adjust-
ing and reordering bronchodilators, steroid
inhalers, and oxygen therapy when neces-
sary; and ongoing reassurance and comfort.
Although more than a third of patients were
moderately to severely ill, there were no
deaths of actively managed patients, and
only two were transferred to the ED (one
observed and discharged, one hospitalized
and ultimately discharged). Patients over-
whelming expressed gratitude for the pro-
gram. Though there was no formal
evaluation of the program, Table 2 represents
a sample of unsolicited testimonials.

DISCUSSION
The rapid adoption of telehealth and

remote monitoring capabilities shifted in-per-
son, brick-and-mortar care to virtualized care
everywhere for this especially vulnerable
population during a time of critical risk.
Perhaps the most important outcome of this
shift was the reassurance and connection it
provided this traumatized population in fear

of abandonment during a life-threatening cri-
sis. Our experience highlights the need for
flexibility when delivering care during a cri-
sis, and this may be particularly true for the
uniquely at-risk population of WTC respond-
ers. It is important to understand that little was
known about COVID-19 at the start of the
pandemic, and the seamless use of telehealth
and virtual care was weeks away when the
WTC COVID Team was first established.
Lessons learned include the need for a multi-
disciplinary team willing to collaborate, com-
mit to acute care, and capable of incorporating
rapidly changing clinical information into
medical management.

Many of the hurdles experienced by
the WTC COVID Team in caring for
patients resulted from: 1) conflicting and
rapidly changing local and national guid-
ance; 2) limited and unreliable COVID-19
testing options; 3) dwindling home care
supplies including availability of pulse oxi-
meters, bronchodilators, and oxygen; and
4) limited ability for in-person patient
assessment or imaging. Additional opera-
tional hurdles included: 1) transition to care
via telemedicine and the learning curve
associated with incorporating remote

assessments using home tools and video
physical examination; and 2) patient appre-
hension regarding safety in health facilities
when imaging or transfer was necessary.

Our experience with this unique high-
risk population is consistent with previous
studies showing telehealth is a safe way to
provide care, prevent disease spread, reduce
unnecessary in-person visits, and preserve
personal protective equipment.10–16

Although we cannot know if our patient
outcomes would have differed from in-per-
son visits or no care, the favorable outcomes
suggest that our rapid response telehealth
care did prevent unnecessary ED transfers,
facilitate transfers when necessary, improve
clinical outcomes, and possibly save lives.
Looking ahead, it will be important to
explore in this population the frequency of
post-acute Covid-19 Syndrome (PACS), sys-
temic complications (eg, thrombotic, neuro-
logic, cardiac), and the relationship to WTC-
related conditions. We are reviewing ways to
adapt our WTC COVID Team to help meet
the needs of WTCHP patients with PACS.

This experience underscores the
need for health systems to remain flexible
to respond to unexpected challenges,

FIGURE 2. Patient disposition/severity of Mount Sinai World Trade Center Health Program (WTCHP) patients referred to the WTC
COVID Team and followed via telehealth (actively managed).11,12 Two patients from moderate–severe group were transferred to
the ED.

TABLE 2. WTCHP Telemedicine Patient Testimonials

Context Testimonial

Conveyed to WTC COVID team by WTCHP provider ‘‘My patient spoke so highly of you. How you were there for him when he had COVID.
He stated you called him every day. Stated whenever he comes to WTC he is going to
look for you. He stated he still feels fatigue and his short-term memory has
decreased.’’

Transferred to ED; EHR message to provider ‘‘I want to thank you, but more importantly I want to send guardian angels to protect you
and your team during this crisis. I have become more appreciative of my support team
and realize how lucky I am right now. God bless you my good doctor.’’

Conveyed to provider Patient is fearful and upset as he lives alone and is very grateful for the calls.
Patient unable to reach primary care physician;

conveyed to provider
Patient is very grateful for contact with the WTCHP as she cannot find care elsewhere.

Sick at home; conveyed to provider Patient is very thankful for the team to help him ride it out at home.
Discharged from hospital, still sick, conveyed to provider Patient is really, really appreciative of the calls from the team due to anxiety and poor health.
Exposed with severe COVID anxiety ‘‘You are my lifeline.’’

Table 2 provides examples of testimonials from WTCHP patients who received telemedicine support. ED, emergency department; EHR, electronic health record; WTCHP, World
Trade Center Health Program.
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particularly to ensure continuity of care for
unique or vulnerable populations. Health
care delivery systems and providers are
facing new challenges and growing
demands as a result of the increasing fre-
quency of disasters (eg, severe weather,
pandemics). Health systems and providers
must prepare to pivot from routine care to
acute care provided everywhere to meet
patient needs during disasters. Importantly,
the opportunity to rethink systems in a
broader sense should not be lost as the
pandemic recedes—we must resist the urge
to fall back on old habits. Frequent virtual
contact with patients provided insight into
how telehealth platforms and remote moni-
toring capabilities can speed the transfor-
mation to value-based care and achieve the
triple-aim: improving the patient experi-
ence, enhancing population health, and
reducing costs.17 Healthcare leaders,
payers, and regulators must embrace and
champion the ‘‘care everywhere’’ ethos
facilitated by virtual care and catalyzed
by the pandemic. This may be particularly
true for the WTC first responder popula-
tion—many of whom once again found
themselves on the front line of a global
disaster—and in need of care.
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