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This paper describes the creation of outpatient monoclonal antibody (mAb) infusion centers for COVID-19
patients in a large academic medical center. It shows how the early and consistent partnership between
infection prevention and the clinical and operational teams to establish and implement policies and proce-
dures led to efficient and safe workflows.
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BACKGROUND

In March 2020, the World Health Organization (WHO) declared
COVID-19 a global pandemic. By the spring/summer of 2020, cases of
COVID-19 were overwhelming many medical systems throughout
the United States and the world. Monoclonal antibody therapy is
effective at reducing viral load, preventing hospitalization, and reduc-
ing the severity of COVID-19.1 On November 9, 2020, the US Food and
Drug Administration (FDA) issued an Emergency Use Authorization
(EUA) for a monoclonal antibody (mAb) product to treat mild/moder-
ate COVID-19 infection confirmed by direct SARS-CoV-2 viral testing
in non-hospitalized adults and specific pediatric patients who are
high risk for progressing to severe COVID-19 and/or
hospitalization.2,3 The Infection Prevention team and infusion clinic
managers at a major academic medical center were tasked with
quickly setting up an area to provide these infusions while protecting
the healthcare personnel (HCP) and patients in the clinic. Here we
summarize infection prevention interventions, mitigation strategies,
and lessons learned while operationalizing outpatient administration
of monoclonal antibody therapy amidst a global pandemic.
METHODS

After clinic walkthroughs and multidisciplinary meetings with
clinic leadership, ancillary services, and Infection Prevention, guid-
ance for the safe care of COVID-19 patients in the infusion clinic was
developed. Designs from the existing inpatient COVID-19 contain-
ment units were adapted for use at the clinic. Discussions at multidis-
ciplinary meetings and physical walkthroughs of the selected space
resulted in developing the interventions shown in Table 1. Tape
placed on the floor demarcated the patient care area from the nonpa-
tient care areas. Infection Prevention, along with clinic leadership,
developed a system to safely bring COVID-19 patients into the infu-
sion area. The center is located at the back of a larger medical office
building with an entrance at the back of the building. Parking spaces
were designated for COVID-19 infusion patients, who were instructed
to call upon arrival to the clinic and wait in their car until the clinic
was ready to see them. HCP escorted the patient directly from the
door to the infusion clinic. The patient remained masked during the
entire visit and was escorted out of the building following treatment.

A freestanding outpatient infusion center was chosen as the loca-
tion for mAb treatment. The clinic (Fig 1) had nine infusion chairs
separated by privacy curtains in an open area surrounding a central-
ized nursing station and pharmacy. Due to space constraints and the
inability to relocate all non-COVID-19 patient infusions, the clinic
continued to provide services to non-COVID-19 patients. COVID-19
and non-COVID-19 patients would not be treated in the clinic at the
same time. Infection Prevention recommended that COVID-19
patients be seen in the afternoons, leaving the morning reserved for
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Table 1
Infection prevention recommendations

Infusion Unit considerations Infection prevention recommendations

Space Dedicated space for only COVID-19 patients
� Appointment Times � Non-COVID-19 patient seen in morning; COVID-19 patients seen in afternoon
�Waiting Area � No waiting areas to be used; patients wait in their car
� Entrance and Exit � Dedicated entrance and exit; patients enter the building when HCP call their phone and escort the patient to the infusion area

PPE Dedicated PPE cart at the entrance of the infusion area for donning/doffing PPE
� HCP entering the infusion unit � Don N95 and eye protection
� HCP entering designated patient
care area

� Don N95, eye protection, disposable isolation gown, and gloves

� HCP moving between patients � Change gloves between patients while performing hand hygiene in between
� Leaving patient care area � Doff gown and gloves
� Leaving infusion unit � Doff N95 and eye protection, don new procedure mask for movement in building

Cleaning and Disinfection Infusion chairs and equipment wiped down between patients with an EPA* registered disinfectant
Environmental Services(ES) personnel will enter the clinic area 1 h after the last patient is seen for cleaning and disinfection of the clinic
� ES personnel will wear a procedure mask, eye protection, gown and gloves for cleaning and disinfection

*Environmental Protection Agency

Figure 1. Clinic infusion area diagram.
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non-COVID-19 patients. This allowed adequate time for aerosols to
settle prior to thoroughly cleaning and disinfecting the area for non-
COVID-19 patients the next morning.

After the adult infusion area was set up, a second location was set
up for pediatric mAb infusions, utilizing the same processes as the
adult infusion area. A walkthrough with Infection Prevention and
clinic leadership was conducted prior to opening the space for use.
The pediatric area has two airborne isolation infection rooms (AIIR),
and infusion chairs separated by curtains. The AIIRs are prioritized
for use over the curtained spaces.

RESULTS

Signage denoting Personal Protective Equipment (PPE) required to
enter the area and proper donning and doffing procedures were cre-
ated and placed at the entrance to the clinic. All HCP who entered the
area donned an N95 respirator and eye protection at the entrance to
the clinic. HCP who crossed the tape into the patient care area also
donned an isolation gown and gloves, in addition to the N95 and eye
protection. The HCP wore the same isolation gown between patients
but changed gloves between each patient encounter. HCP ultimately
wore two pairs of gloves on each hand. The HCP would remove the
outer gloves after patient care, perform hand hygiene with an alco-
hol-based hand rub, and don a new pair of gloves on top of dry inner
gloves before moving to the next patient. When HCP exited the
patient care area, they doffed the gown and gloves and performed
hand hygiene. N95 and eye protection were worn for the duration
the HCP was in the clinic. If the HCP left the clinic for a break, they
doffed and disinfected their eye protection, then doffed and dis-
carded their N95. Disinfected eye protection was placed in a clean
dry area to be used when the employee returned to the area. A new
N95 was donned each time the HCP entered the infusion clinic.

Throughout the pandemic, Infection Prevention and Occupational
Health Services tracked all COVID-19 HCP infections and performed
contact tracing to determine if they were occupational or commu-
nity-acquired. From November 2020 until November 9, 2021, 1,861
unique patient administrations of mAb treatment were given at the
adult and pediatric locations. During this same time period, 1,097
HCP tested positive for COVID in the organization, and through con-
tact tracing and HCP interviews it was determined that no patient-
to-provider COVID-19 transmissions were observed in the mAb infu-
sion clinic.
DISCUSSION

Utilizing an organized and practical method of creating an area
specifically for treating COVID-19 patients streamlined care of the
patient, while preventing transmission of COVID-19 from patients-
to-providers. Feedback obtained from infusion clinic HCPs identified
valuable lessons learned, and led to the implementation of improved
workflows, especially around safe PPE practices. For example, infu-
sion clinic nurses promptly provided feedback on the need for the
ability to move quickly from patient to patient, which resulted in
revised, more efficient processes. The feedback and standard work-
flows proved valuable when in September 2021 the adult clinic
expanded into a larger space due to increased demand caused by the
Delta variant surge and the FDA issued an EUA for MAB post-expo-
sure prophylaxis in certain adult and pediatric patients. As the vol-
ume of patients began to decrease, the original clinic space was used
again for treatment of COVID patients. In order to continue to treat
non-COVID patients requiring infusions, infusion appointments for
COVID patients have been standardized to 2-3 afternoons per week.
If volume for infusions increases again, this models allows for flexibil-
ity to utilize other spaces as needed.

CONCLUSIONS

The creation of an outpatient infusion center to treat patients with
highly communicable diseases, such as COVID-19 had not previously
been done at our organization. Our planning and implementation
allowed monoclonal antibody treatment of COVID-19 to a high vol-
ume of patients, while maintaining the safety of our staff, as demon-
strated by lack of COVID-19 transmission.
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