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Abstract

The World Health Organization declared COVID-19 a global pandemic in March 2020. A major
challenge in this worldwide pandemic has been efficient and effective large-scale testing for the dis-
ease. In this communication, we discuss lessons learned in the set up and function of a locally
organized drive-through testing facility.
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I n December of 2019, a cluster of cases of
respiratory tract infections caused by a
novel coronavirus was reported in

Wuhan, the heart of Hubei province of
China.1 Subsequently, several clusters of
COVID-19 outbreaks were reported in
various countries around the world, leading
the World Health Organization to declare
the escalating situation as a global
pandemic.2 One of the biggest challenges
in a pandemic is the availability of wide-
spread community testing to identify cases
and inform effective isolation strategies and
prompt contact tracing. In that endeavor,
Mayo Clinic, Rochester, at the onset of the
pandemic in the United States, set up an effi-
cient drive-through specimen-collection site,
inspired, in part, by efficient and safe drive-
through testing strategies in South Korea.3

At our center, discussions on best steps to
manage the pandemic started very early in
the outbreak.4

Efficient, effective, and coordinated large-
scale testing has been one of the major chal-
lenges of the response to the pandemic. In
Rochester, Minnesota, the Mayo Clinic
microbiology laboratory developed in-house
capability to test for SARS-CoV-2, the
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causative agent of COVID-19, via an in-
house laboratory-developed real-time poly-
merase chain reaction (RT-PCR) assay. To
optimize use of this resource, Mayo Clinic
implemented a drive-through specimen-
collection site for patients meeting prespeci-
fied criteria.

Following the diagnosis of the first case of
SARS-CoV-2 infection (COVID-19) on
March 3, 2020, in Minnesota,5 a multidisci-
plinary team of infectious disease, general in-
ternal medicine, and hospital administration
experts at our institution established a
drive-through specimen- collection site on
March 10, 2020. At the onset of the response,
Mayo Clinic adopted a liberal testing strategy
to identify cases rapidly and initiate early and
appropriate isolation measures. Patients on
our health network were asked to call their
local providers if they had symptoms consis-
tent with SARS-CoV-2 infection (COVID-
19). These included fever with or without
cough or shortness of breath. On a daily basis,
we made iterative changes to our screening
algorithm as more information regarding
SARS-CoV-2 infection (COVID-19) epidemi-
ology and disease risk factors emerged. These
patients were then directed to a nurse triage
95(7):1420-1425 n https://doi.org/10.1016/j.mayocp.2020.04.030
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FIGURE 2. (A,B) Tent.
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phone line, currently staffed by 60 to 70
nurses. Triaged patients were assessed based
on symptoms, risk for severe disease, and
potential for community exposure (health
care workers, residents of long-term care
facilities). The nurse team then sent an
e-mail with the patient’s details, and a pro-
vider at the specimen-collection site would
order SARS-CoV-2 (COVID-19) testing. At
the command center (a structure adjacent to
the specimen collection site, housing our
team), we had a team of approximately 5
primary care providersdincluding internal
medicine, family medicine, and pedia-
tricsdworking closely with 3 infectious dis-
ease physicians (Figure 1). The function of
this team was to order tests for patients, assist
triage nurses with appropriateness of testing,
and conduct video or phone visits for patients
calling in with respiratory symptoms. In addi-
tion, this close collaborative effort allowed
real-time observation of the appropriateness
of the screening algorithm, permitting serial
refinement to optimize the test strategy. To
support the providers, there was an adminis-
trative team present on site, assisting with
communication with the nursing line,
tracking testing volumes, coordinating infor-
mation technology (IT) resources, and man-
aging schedules.

At the drive-through specimen-collection
site, 4 covered automobile lanes were set up
(C) Warming station.
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adjacent to an existing Mayo Clinic building
located in the Northwest part of Rochester,
Minnesota. Leading up to the tents, were 3
lanes, with clear signs directing patients to
our specimen-collection site if they had
been prescreened by the nurse triage line.
Patients who had not received prescreening,
or who did not have medical record numbers
in our health system, were directed to addi-
tional booths dedicated for registration.
Campus security and Rochester city police
helped coordinate the flow of cars through
an approximate 50-meter area leading up to
the collection tents (Figure 2A). Once pa-
tients made their way to the tent in their
cars, they were instructed to cough with
their windows rolled up (Figure 2B).
Following this instruction, the windows
were rolled down, and a nurse in full per-
sonal protective equipment (PPE) obtained
a nasopharyngeal swab.

Nursing was critical to the success of this
endeavor. The nursing team was composed
of 20 to 24 staff members, including 1 super-
visor working 11-hour days, 7 days a week.
Warming stations were located about 10 me-
ters from the collection tents to keep staff
safe in March temperatures of 20 �F to 30
�F when the collection center opened
(Figure 2C). Once a car pulled up, a nurse,
wearing PPEdgown, gloves, face mask,
and eye shielddwould walk up to the car
95(7):1420-1425 n https://doi.org/10.1016/j.mayocp.2020.04.030
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and collect specimens. Initially, nursing staff
was collecting nasopharyngeal and oropha-
ryngeal swabs for the SARS-CoV-2
(COVID-19) polymerase chain reaction
(PCR), but this was simplified to collection
of a single nasopharyngeal swab after Cen-
ters for Disease Control guidance. To pre-
serve PPE, nursing staff would only change
gloves between patients.

Collected samples were stored in
laboratory-designated storage refrigerators.
Refrigerated samples were transported twice
a day to our local laboratory for testing. The
specimen-collection site averaged approxi-
mately 200 swabs per day but was able to
manage as many as 400 swabs on its busiest
days (Figure 3). Owing to inclement
weather, the specimen collection site
remained closed for 1 day.

DISCUSSION
Key components of the Mayo Clinic’s
COVID-19 pandemic response included
rapid planning, execution, ongoing evalua-
tion, and adaptation of new workflow and
processes. A critical part of planning and
Mayo Clin Proc. n July 2020;95(7):1420-1425 n https://doi.org/10.1
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execution includes widespread community
testing of symptomatic patients for SARS-
CoV-2 (COVID-19).6 This is considered to
be of critical importance in the ongoing ef-
forts to flatten the epidemic curve. As an or-
ganization, our focus was to institute these
measures early in the pandemic to minimize
impact on the local population, its economy,
and its health care workforce.

An initial part of the strategic plan for a
highly functional center included availability
of resources to ensure smooth functioning.
Our goal was to have minimal to no wait
time for patients calling our nurse triage
line. For this purpose, we set up a dedicated
nurse triage line phone number that could
be accessed by providers in our health
network to facilitate needed testing for
symptomatic patients. The average wait for
a patient to talk to a nurse on the triage
line was less than 10 seconds.

The combined presence of administra-
tors, IT, nurses, occupational health, logis-
tics specialists, and physicians in a single
center facilitated rapid trouble shooting and
dynamic changes to improve the process.
016/j.mayocp.2020.04.030 1423
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For example, IT assisted by establishing
dedicated telephone lines, computers, and
specialized specimen label printers. The
command center administrative support staff
established a communication pathway with
the Hospital Incident Command System
(HICS) to secure needed resources. Neces-
sary infrastructure was put in place to begin
testing within 24 hours. Having an institu-
tional command system with authority to
make real-time decisions and reallocate re-
sources was essential for the establishment
of the specimen-collection site.

Another key part of our specimen-
collection site was establishment of notifica-
tion pathways for providing test results to
patients. The operation team established a
clear communication plan for patients to
explain the results and develop a follow-up
plan. The operation team set up an internal
message in basket pool in our electronic
medical record (EMR) Epic, to which all
test resultsdpositive or negativedwould
be forwarded automatically. We would be
notified of positive test results both via our
EMR and our laboratory colleagues. While
their results were pending, all patients were
offered virtual visitsdby either phone or
videodto assess their symptoms and offer
any appropriate treatment for their acute
complaint (Figure 3). Algorithms were
created for the management of a positive or
negative test result once available (generally
within 24 hours). Negative test results were
sent by a central team to the patient via pa-
tient online services or by telephone. Posi-
tive SARS-CoV-2 (COVID-19) test results
were communicated by physicians to pa-
tients by phone. The notifying physician
would also assess the severity of the patient’s
ongoing symptoms to determine the need for
further medical care.

In addition to testing and virtual visits,
the center also had capabilities to do in-
person visits in a respiratory clinic. These
visits were reserved for patients with respira-
tory symptoms, who had tested negative for
SARS-CoV-2 (COVID-19), but who needed
in-person visits from providers for further
assessment and treatment guidance
(Figure 3).
Mayo Clin Proc. n July 2020;
Funding and staffing for the specimen-
collection site was provided entirely by
Mayo Clinic. Allocated staff members were
reassigned from their routine duties. Using
this approach, we were able to increase
testing workflow and numbers significantly
(Figure 3).

One of the operational challenges the
team encountered initially was with patients
who arrived our center without previously
being triaged and following the workflow
outlined here. To help with specimen collec-
tion of unregistered patients, we created a
new workflow and set up logistical support
to generate medical record numbers. Traffic
control directed unregistered patients to
different parking areas so the registration
could be completed by phone without pa-
tients having to leave their vehicles and
without delaying other patients. This strat-
egy also kept patients in their vehicles, mini-
mizing potential exposures of staff that
might have occurred when waiting in a
typical clinical waiting area. Registration
staff was present in the parking lot to assist
with communication with the team inside
the clinic. These staff members were also
wearing appropriate PPE.

A second challenge was dealing with a
backlog of cars, which could potentially
hamper the traffic flow around the specimen
collection site. We sought assistance of both
campus security personnel and city police.
With their logistical support, we were able
to increase throughput to a daily average of
200 tests without difficulty or long queues.

Another challenge was to create a third
workflow for employees who needed spec-
imen collection. We involved the occupa-
tional health team early and implemented
parallel pathways for employee screening,
notification, and return to work. Occupa-
tional health staff was present on site
initially to help with the creation of appro-
priate messaging for staff in collaboration
with the infectious disease and primary
care providers. This real-time collaboration
allowed the teams to respond quickly to a
rapidly changing environment while
ensuring consistent communications to all
members of the specimen-collection site.
95(7):1420-1425 n https://doi.org/10.1016/j.mayocp.2020.04.030
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Early in the establishment of the
specimen-collection site, a need of on-the-
ground infectious disease expertise and sup-
port was identified. For this purpose, we
had 1 infectious disease consultant and 2 to
3 infectious disease fellows help with trouble-
shooting and logistics at our command cen-
ter. The role of the consultant was to
communicate with the infection prevention
and control team at our main campus, with
creation of protocols and algorithms for
real-time challenges. These activities
included generation of telephone scripts for
the nurse triage line, algorithms for stratifica-
tion of patients calling into the center, proto-
cols for testing of and isolation of health care
workers, and notification of patients with pos-
itive or negative test results. The role of the
fellows at the command center was answering
questions from the general medicine staff,
speaking with nurse triage to decide testing
for cases that needed infectious disease clin-
ical judgment, ordering tests for the patients,
and helping with matters requiring infectious
disease expertise in general.
CONCLUSION
A major logistical challenge in the ongoing
pandemic, worldwide, is adopting a fast, effi-
cient, safe, and cost-effective way of testing a
large proportion of the community. This has
been successfully accomplished in countries
such as South Korea and Singapore that
have then managed to flatten the curve of
their disease burden through aggressive
testing and isolation of cases.7,8 We adapted
strategies developed elsewhere to create a
rapidly adaptable, high-efficiency, and multi-
disciplinary team capable of quickly
responding to the dynamic changes present
in the current pandemic. Similar models
Mayo Clin Proc. n July 2020;95(7):1420-1425 n https://doi.org/10.1
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should be adopted nationwide for flattening
the curve during the COVID-19 pandemic.
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