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In response to the emerging coronavirus disease 2019 (COVID-19) pandemic in March 2020, the Owen Clinic
at UC San Diego Health scaled up telemedicine to ensure the continuity of human immunodeficiency virus
primary care. A group of nurse practitioners, physicians, and a physician assistant developed a dedicated
COVID-19 telemedicine clinic to provide virtual health care services to patients with or at risk for severe acute
respiratory syndrome coronavirus 2 infection. This effort contributed to successful health outcomes for the
clinic’s 476 patients diagnosed with COVID-19. The Owen Clinic was also the first ambulatory clinic within UC
San Diego Health to implement on-site COVID-19 vaccines. Nurse practitioners and a physician assistant
spearheaded these 2 clinical initiatives.
© 2022 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
In response to the emerging coronavirus disease 2019 (COVID-
19) pandemic in March 2020, the Owen Clinic at UC San Diego
Health (UCSDH) scaled up telemedicine to ensure the continuity of
human immunodeficiency virus (HIV) primary care. A group of
nurse practitioners (NPs), physicians, and a physician assistant (PA)
from Owen developed a COVID-19 telemedicine clinic to provide
dedicated virtual health care services to patients with or at risk for
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection. Rapid diagnostic testing, telephone evaluation, home
pulse oximetry, monoclonal antibody treatment, and intensive
follow-up for patients through electronic health recordebased
video assessments contributed to overall successful health out-
comes for the clinic’s 476 patients diagnosed with COVID-19. The
Owen Clinic was also the first ambulatory clinic within UCSDH to
implement on-site COVID-19 vaccines. Two NPs and a PA played a
central role in the development and implementation of these 2
clinical initiatives.

About the Owen Clinic

The Owen Clinic is the largest and most comprehensive HIV
medicine clinic in San Diego, serving over 3,100 patients. In addi-
tion to HIV primary care, it provides social work services, HIV
prevention resources, substance use disorder treatment, hepatitis C
treatment, and gender health care. Owen’s clinicians include 14
physicians, most of whom are board-certified infectious disease
specialists; 1 PA and 5 NPs; 2 psychiatrists; 3 clinical pharmacists;
and 2 licensed clinical social workers. A full-time substance use
r Inc. This is an open access article
disorder counselor, recovery specialist, 3 registered nurses, and 6
licensed vocational nurses also work at the clinic. Clinicians
collaborate closely to deliver full-spectrum HIV specialty care, in-
ternal medicine, multimodal interventions for substance use dis-
orders, hepatitis C treatment, and pre-exposure prophylaxis for
patients at high risk for HIV acquisition. NPs are integral members
of the primary care team and function as HIV specialists. One is an
expert in lumbar puncture procedures, whereas the other helps
lead a high-resolution anoscopy program for anal dysplasia sur-
veillance. The Owen Clinic is a unique, interdisciplinary setting that
supports a diverse safety net population.
COVID-19 and the Adoption of Telemedicine

When SARS-CoV-2 first spread across the globe, its impact on
people with HIV (PWH) was not fully known. Experts initially
observed that COVID-19 did not lead to higher rates of hospitali-
zation, need for mechanical ventilation, or death in PWH compared
with people without HIV.1,2 Subsequent research led to equivocal
conclusions, with some studies suggesting worse outcomes for
PWH depending on their immune status or comorbid medical
conditions.3-7 However, it is clear that the unparalleled disruption
of comprehensive services beginning in March 2020 presented
unique challenges to a population already struggling with home-
lessness, mental illness, food insecurity, and substance use.8 In an
anonymous survey of 781 PWH in San Diego, 37% of respondents
reported chronic mental illness, 41% reported active substance use,
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and 25% reported being unstably housed or homeless, highlighting
the challenges faced by this population.9

Before the start of the pandemic, the Owen Clinic had not been
routinely using telemedicine. Health systems nationwide, including
Owen, soon recognized how telemedicine functioned as an effec-
tive intervention that addressed complex psychosocial concerns as
well as primary care needs in vulnerable communities.10 Tele-
medicine, the use of information and communications technology
to deliver digital health care services, was quickly embraced by
clinics, hospitals, and insurance payers as COVID-19 spread around
the world and severely limited face-to-face encounters in medical
settings.11-13

As cases in San Diego increased in the summer of 2020, NPs and
other providers at the Owen Clinic used this nascent technology to
deliver both COVID-19 care and HIV primary care. Billable virtual
encounters allowed clinicians to evaluate and treat their patients
remotely. NPs and physicians called patients or logged into
MyChart video sessions through Epic (the electronic health record
used at UCSDH) on a daily basis to assess individuals with wors-
ening cough, fatigue, and shortness of breath or who were other-
wise suspected of having COVID-19 complications. NPs also
partneredwith Owen triage nurses to implement polymerase chain
reaction (PCR) testing for patients who reported symptoms
consistent with COVID-19. Virtual visits, combined with the test-
based approach to care from nursing triage, likely reduced the
risk of viral transmission within the health care setting and the
broader community because it prevented patients from needing to
enter the clinic for provider evaluation.14

The Owen Clinic’s digital health care modality evolved as a dy-
namic clinical management tool during subsequent COVID-19 case
surges in late 2020 and through 2021. The small team of NPs and
other clinicians expanded the effort to deliver COVID-19 telehealth
to hundreds more patients as new diagnoses quickly grew over the
2020 winter holiday season. Outreach involved daily phone check-
ins by licensed vocational nurses and MyChart video visits with
providers. The most acute patients received weekend telephone
check-ins by on-call physicians and at least 2 or 3 detailed, virtual
appointments within the first 1 to 7 days of symptom onset. With
the introduction of home-based pulse oximetry by August 2020
using Coronavirus Aid, Relief, and Economic Security Act (CARES)
funds, Owen Clinic providers obtained objective data to evaluate a
patient’s respiratory status. Access to these data greatly enhanced
clinical decision making during telemedicine visits, particularly
when deciding whether to triage a patient to an emergency level
of care.15

For patients diagnosed with COVID-19 in the outpatient setting,
intravenous monoclonal antibody (mAb) therapy had become the
standard of care by November 2020 at UCSDH. Owen’s HIV spe-
cialists initially referred patients to the health system’s infectious
disease clinic, which ordered mAbs for patients not requiring
hospitalization or supplemental oxygen. However, during the
summer 2021 Delta-related wave, infectious disease physicians
trained 2 Owen NPs on protocols to order and coordinate mAb
infusions for Owen Clinic patients. Both NPs became the only
providers at Owen who routinely ordered this highly effective
treatment. Before the circulation of the now dominant Omicron
variant, the dual-agent mAbs, such as casirivimab/imdevimab, had
been found in clinical trials to greatly reduce the risk of COVID-
related hospitalization and death.16 Because of its retained activ-
ity against the first Omicron subvariant, sotrovimab was the only
mAb being used at UCSDH for patients with SARS-CoV-2 infection
through early winter of 2022.

COVID-19 prevalence as well as COVID-19-relatedmorbidity and
mortality at the Owen Clinic have remained low over the last 22
months. Between March 1, 2020, and February 1, 2022, 476 of 3,177
patients (15%) had a positive COVID-19 PCR test. More than 2,478
(78%) unique patients were screened during that same time frame.
From March 2020 through February 2021, the period before
widespread transmission of the Delta and Omicron variants, 25
patients were admitted (9% of all positive cases through February
2021), and 3 (1% of all positive cases) died. Although rates of hos-
pitalization and death were not higher among PWH, this patient
population was more than 3 times as likely to test positive for
COVID-19 than individuals without diagnosed HIV at UCSDH and
may be at an ongoing, higher risk for SARS-CoV-2 infection.17

Although Owen’s sample of patients with COVID-19 was small and
no comparison group inside or outside UCSDH was studied, dedi-
cated telemedicine, along with home pulse oximetry monitoring
and direct access to mAb therapies, may have prevented higher
morbidity and mortality among the clinic’s patients.

In addition to COVID-19 care, virtual medical services enhanced
appointment access for this marginalized population and cut down
on missed appointments, a trend noted across the literature on
telemedicine in HIV clinics.18 Before the emergence of virtual health
care at Owen, the no-show rate averaged 20% in any month, and it
was 30% immediately before the pandemic’s onset. Before March
15, 2020, no phone or video appointments had ever been sched-
uled. From March 16, 2020, when telemedicine was launched,
through May 20, 2020, more than 85% of visits were conducted
through a video or phone platform. By early July when more pa-
tients began returning to the clinic and well after virtual services
were fully established, just 11% of patients no showed to any
appointment, whether it was in person or by phone or video. The
appointment attendance pattern suggests telemedicine increased
access to all forms of care during the first 5 months of the COVID-19
pandemic. The Owen Clinic team is making sustained efforts to
close technological barriers for patients who struggle with device
or electronic health record navigation.

Moreover, neither the move to telemedicine nor the pandemic
itself substantially impacted the proportion of PWH who main-
tained HIV viral suppression. In March 2020, 93% of patients were
virally suppressed. Five months into the pandemic, viral suppres-
sion remained at 93%. By February 1, 2022, 94% of PWH at Owen
still had viral loads below the level of detection. Other institutions
experienced mixed results in terms of longitudinal viral suppres-
sion data during this health emergency. An urban safety net clinic
in San Francisco, which serves a patient population similar to that
of the Owen Clinic, witnessed a 31% overall reduction in HIV viral
suppression in their patients, whereas a community health center
in Boston saw no change in HIV viral suppression rates after its
transition to telemedicine.19,20

COVID-19 Vaccination at the Owen Clinic

In-clinic delivery of COVID-19 vaccinations was a second,
important pandemic-related initiative. UCSDH first began admin-
istering COVID-19 vaccines in December 2020 to the San Diego
community in a rapid, efficient, and organized fashion through the
rollout of vaccination superstations such as the Petco Park site. This
approach allowed for the fast dissemination of vaccines to thou-
sands of high-risk individuals. In the ensuing months, resources for
outpatient clinics to connect patients with vaccinations grew.
Nurses were able to easily schedule patients at superstation loca-
tions, and a vaccination tent was erected directly across the street
from the Owen Clinic on UCSDH’s Hillcrest campus.

Despite these efforts, preliminary vaccination rates at Owen
Clinic remained low. By the end of June 2021, 45% of the clinic’s
patients had not received their COVID-19 vaccine, and many others
had not completed the primary vaccine series after receiving the
first dose. Many of these patients were also considered moderately
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or severely immunocompromised because of low CD4 counts or
untreated HIV, putting them at increased risk for worse COVID-19
outcomes.

An Owen PA and its medical director recognized having access
to COVID-19 vaccines on-site was critical for this patient popula-
tion. The clinic operates as a medical home for its vulnerable pa-
tients. Owen has worked hard over the years to decrease
psychosocial and physical barriers to care. Many PWH have expe-
rienced, and continue to face, HIV-related stigma within the health
care setting, and some are hesitant to access care outside of the
Owen Clinic. Providers felt that they would be able to leverage the
trust and relationships that they had built with patients over the
years to provide a safe and supportive environment in which they
could answer patients’ questions and provide the vaccine.

On June 25, 2021, the clinic’s sole PA proposed a pilot program
for clinic-based COVID-19 vaccine administration. With support
from clinic leadership, other physician directors at UCSDH, the
hospital pharmacy, and the Owen nursing team, staff began
administering Pfizer vaccines on July 8, 2021. Its workflow has been
expanded to offer any available COVID-19 vaccine for patients. Over
88% of patients have now completed a 2-dose messenger
RNAebased COVID-19 vaccination series or the 1-dose Janssen
vaccine as of February 1, 2022. The most at-risk patients with
severely compromised immune systems had a 15% increase in
vaccine uptake as a result of this initiative. In comparison, just 56%
of patients at UCSDH’s internal medicine department were vacci-
nated during the same time period. The internal medicine clinic did
not offer on-site COVID-19 vaccinations to its patients.

The rapid transmission of the highly infectious Delta and Omi-
cron variants in San Diego County added greater urgency to vaccine
rollout efforts and intensified COVID-19 telemedicine. Two hun-
dred sixty-six (56%) of the clinic’s 476 total COVID-19 cases
occurred after the emergence of these 2 more transmissible vari-
ants. Two hundred forty-four (92%) of the mostly mild Delta and
Omicron cases have been among vaccinated individuals. Only 6
(2%) patients were hospitalized between June 2021 and the end of
January 2022, and just 1 person died. When compared with the 9%
hospitalization rate seen from March 2020 to February 2021, the
vaccination program has been beneficial and appears consistent
with previous reports demonstrating strong immune responses to
COVID-19 vaccines in PWH.21-24 Data on Delta- and Omicron-
associated incidence, total numbers of tests completed, and posi-
tive tests within the larger UCSDH patient population were not
available at the time of this article’s submission. As new variants
appear on the horizon, continued development of vaccination
programs to educate and provide vaccination access for fragile
patients is needed. A PA and nurseeled vaccine booster effort at the
Owen Clinic is currently underway.

Conclusion

These 2 NP and PAeled initiatives demonstrated how
innovations in telemedicine, emerging mAb therapies, and
clinic-based administration of COVID-19 vaccinations within the
medical home were effective in treating, monitoring, and pre-
venting complications related to SARS-CoV-2 infection in a high-
risk and psychosocially complex patient population. However, it
is not possible to conclude if these interventions are applicable to
other health settings given this article’s lack of data on clinical and
telemedicine-related outcomes among UCSDH patients without
HIV. Routine telemedicine for both HIV primary care and COVID-19
care and vaccination services will continue at Owen as long as there
is a demand among patients. These efforts were successful because
of the trust and relationships between patients and providers and
maintained the goal of keeping this population safe during a
challenging public health crisis. NP and PA advocacy, leadership,
and patient-centered care are strengths of UCSDH that should be
increasingly used in all aspects of primary care at the Owen Clinic
and across the health system.
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