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Abstract: Antimicrobial therapy is an essential practice within medicine. Over the last 4years,
complex outpatient antimicrobial therapy (COpAT) with oral antimicrobials has become a
rapidly developing area of practice and is non-inferior to outpatient parenteral antimicrobial
therapy (OPAT]) in certain infectious syndromes. Currently, the available literature does not
describe the implementation of oral antimicrobials within the current outpatient antimicrobial
therapy process. Throughout this article, the authors present a review of current literature,

a proposed definition of COpAT and offer methods readers can utilize to implement an
integrated COpAT/OPAT program with oral antimicrobial-specific monitoring within their

current practice.
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Introduction

Antimicrobial therapy is one of the cornerstones
of medical practice. Traditionally, intravenous
(IV) antimicrobials are considered more effective
than oral antimicrobials and are generally pre-
ferred for severe infections. However, the most
recent wave sweeping through infectious disease
practices involves utilizing oral antimicrobials for
severe infections, historically treated with IV anti-
microbials almost exclusively, often through out-
patient parenteral antimicrobial therapy (OPAT).
This is with good reason; no randomized clinical
trial has definitively concluded that IV antimicro-
bials are superior to oral antimicrobials. The pre-
vailing notion of IV antimicrobial superiority is
primarily driven by conventional thinking rather
than evidence.! With this change in practice, a
new way of administering and monitoring oral
antimicrobials, called complex outpatient antimi-
crobial therapy (COpAT), has emerged. This
article reviews the studies behind the resurgence
of oral antimicrobials for the treatment of severe
infections. We look back at the history of OPAT/
COPpAT, propose a formal definition for COpAT

and delve into the process of evolving OPAT pro-
grams into robust OPAT/COpAT programs.

Methods

A narrative review of COpAT was performed uti-
lizing Medline, and Google Scholar to search for
the key terms, ‘COpAT’, and ‘outpatient antimi-
crobials’ to identify PubMed and non-PubMed
indexed publications with a citation date through
1 March 2023. Identified articles were then
reviewed for relevance; narrative reviews without
new data and opinion pieces were allowed.
Research limited to the acute care (inpatient) set-
ting was excluded.

History of OPAT

When discussing COpAT, it is essential to distin-
guish between the multiple acronyms that are
utilized in the outpatient antimicrobial work-
space. Though the use of the term COpAT was
first utilized in the last 5 years, community-based
outpatient parenteral antimicrobial/anti-infective
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therapy (CoPAT) can be found in literature dat-
ing back decades.?* OPAT refers to outpatient or
community-based infection management via IV
antimicrobials.> Understandably, the difference
between COpAT, CoPAT, and OPAT can be
challenging to distinguish. In more recent litera-
ture, COpAT has more commonly been in refer-
ence to oral antimicrobials, and OPAT is most
often utilized when referring to parenteral
antimicrobials.

The first reported administration of successful
OPAT was in 1974 for chronic bronchopulmo-
nary infections in pediatric patients with cystic
fibrosis.® Since the inception of OPAT, utilization
has grown significantly and has become standard
of care for many different infections, including
osteoarticular infections, bacteremia, and endo-
carditis.”® Efficacy has been demonstrated among
all age groups and in various practice settings,
such as the US Veterans Affairs medical centers,
long-term care facilities, academic programs, and
private practices.’-10-13

Multiple studies have demonstrated numerous
benefits of OPAT when compared to continued
hospitalization, such as shorter hospital stays; pre-
vention of hospital-associated conditions, includ-
ing nosocomial infections; and decreased cost.14-16
Additional advantages include the positive social
impact from resuming activities of daily living with
return to home, work, and school, as well as
increased patient satisfaction.!7-19

Renaissance of oral antimicrobials

The landmark Oral versus Intravenous Antibiotics
for Bone and Joint Infection (OVIVA) and
Partial Oral Treatment of Endocarditis (POET)
trials brought about the renaissance of oral
antimicrobials.

OVIVA was a randomized, non-inferiority trial
that enrolled patients with extra-axial skeleton
osteomyelitis, septic arthritis requiring excision
arthroplasty, periprosthetic joint infections (PJIs),
orthopedic fixation-device infections, and native
vertebral osteomyelitis. It concluded that oral
antimicrobials are non-inferior to IV antimicrobi-
als for treating bone and joint infections (B]I).20
Another randomized trial examined 60 patients
with PJIs managed with debridement and implant
retention and received 12weeks of therapy, and

compared initial 2-week versus 6-week IV antimi-
crobials followed by oral antimicrobials. The
study concluded that clinical cure was not statisti-
cally different between the two groups (71% ver-
sus 76%, respectively; p=0.77).2! A meta-analysis
resulted in a similar finding. Although there was
moderate to high heterogeneity, analysis of nine
studies showed no significant difference in the
overall success rate between short wversus longer
duration of IV antimicrobials.??2 Retrospective
studies further supported these findings for PJI
and native vertebral osteomyelitis.23-24

Despite the available evidence, oral antimicrobial
regimens for serious infections appear underuti-
lized. Two recent studies in the United States
(US) and one in the United Kingdom (UK)
explored opportunities for highly bioavailable
oral(s) to replace IV antimicrobials for BJI.

In the UK study, OVIVA study criteria were used
to infer the eligibility of OPAT patients with BJIs
for oral antimicrobial regimens and assess possi-
ble cost savings using the OPAT database at
University College London Hospitals National
Health Service Foundation Trust from January
2015 to October 2018. Clinical diagnosis, micro-
biological data, and allergies were reviewed to
ascertain effective oral antimicrobial regimen
availability. Daily antimicrobial costs were derived
from their hospital pharmacy list pricing. Of 133
OPAT patients treated for BJI, 106 (79.7%) were
considered candidates for oral antimicrobial(s);
the most common reason for ineligibility was
organism non-susceptibility. The authors esti-
mated saving a median of 19.5 IV-antimicrobial
days (Interquartile range [IQR] 8.5-37) and UK
£1,234 (IQR 569-2594) per patient based on a
6-week oral treatment course.?>

A retrospective study reproduced the UK study at
a single center in the US from January 2018 to
April 2020. Of 445 OPAT patients treated for
BJI, 281 (73.9%) met the OVIVA inclusion crite-
ria. The most common cause for exclusion was
organism non-susceptibility. Of those who met
OVIVA criteria but received IV, 69 (25%) patients
required an antimicrobial switch, 13 (5%) patients
had vascular access complications, and 6 (2%)
patients developed Clostridioides difficile infection.
Oral therapy was estimated to offer an average
savings of US$3,270.69 per patient to the US
healthcare system.26
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Applying the OVIVA criteria to 145 randomly
selected patients across eight Veterans Affairs
centers retrospectively between 1 January 2018
and 31 December 2020, resulted in similar find-
ings. This study allowed for the use of beta-lac-
tams (penicillins), whereas the other two did not
include use of oral beta-lactams.?” Of the 109
(75.2%) patients eligible for oral step-down, 18
(16.5%) of these patients received orals. Two
patients had Staphylococcus aureus bacteremia
concomitant with BJI and were switched to oral
therapy after 2weeks of IV antimicrobials. There
was no significant difference in oral use among
eligible patients between 2018 at 12.8% (pre-
OVIVA) and 2019-2020 (post-OVIVA) at 18.6%
(p=0.44); however, this comparison may have
been underpowered. As the majority of patients
who transitioned to oral antimicrobials were from
a single medical center, the authors suggested
that the adoption of orals for BJI is strongly
dependent on local practice patterns and institu-
tional norms, as seen with general hospital anti-
microbial-prescribing practices.28:29

A commentary by Seidelman and Sexton3° cited
concerns with the use of orals for BJI, such as
patient non-adherence, gastrointestinal intoler-
ance, the emergence of resistance, particularly
with S. aureus, litigation risk with a high overall
treatment failure rate, heterogeneity of syndromes
in OVIVA, and risk of low drug exposure in those
with high body weight or gastric bypass. Given the
controversy, contemporary data is needed to
benchmark oral antimicrobial uptake in BJIs. An
Emerging Infections Network-sponsored survey is
ongoing to assess the current use of oral antimi-
crobials in the practice of BJIs; results are highly
anticipated.

POET enrolled patients with left-sided endocar-
ditis caused by streptococci, Enterococcus faecalis,
S. aureus, or coagulase-negative staphylococci in
a randomized non-inferiority trial to continue IV
antimicrobials or transition to oral antimicrobials
after 10days of IV therapy. It was concluded that
transitioning to oral antimicrobial therapy was
non-inferior to continuing IV antimicrobial ther-
apy in these patients.3! Patients included in the
POET trial were also followed for anxiety and
depression with the Hospital Anxiety and
Depression Scale, at randomization and through
6 months. It was found that throughout treatment,
patients in the partial oral group had numerically
lower levels of both anxiety and depression when

compared to the IV group, though statistical sig-
nificance was not met.32 A retrospective study of
patients with endocarditis confirmed these find-
ings post-POET. This study compared 46 patients
partially treated with oral antimicrobials to 211
patients treated exclusively with IV antimicrobi-
als. There was no statistically significant differ-
encein the recurrence of bacteremia or readmission
at 90 days, patients within the oral therapy group
also had significantly fewer adverse events.33

Enter COpAT

COpAT was first described in the literature, fol-
lowed by the OVIVA trial in 2019, as oral antimi-
crobial therapy and monitoring within a
comprehensive BJI service that traditionally
focused on IV antimicrobial therapy.? Though the
concept of COpAT as we know it today first
emerged in the last 4years, complex oral antimi-
crobial regimens have long existed in the realm of
other infectious etiologies. Management of nontu-
berculous mycobacterial disease and tuberculosis
involve complex, multi-drug regimens that require
long-term treatment and monitoring in the outpa-
tient setting.3* Furthermore, clinicians caring for
patients living with human immunodeficiency
virus and acquired immunodeficiency syndrome
frequently prescribe and monitor multiple antimi-
crobial agents simultaneously to treat and prevent
opportunistic infections.?> These are examples of
de facto COpAT that clinicians have already
deployed in practice over the past few decades.
There is no definition for COpAT or specific cri-
teria to define when an oral antimicrobial regimen
would be considered complex. The more widely
known OPAT is formally defined by an Infectious
Disease Society of America (IDSA) panel as the
administration of two or more doses of parenteral
antimicrobial therapy on different days without
intervening hospitalization.>

In the landmark trials that brought about COpAT,
many patients were treated with a combination of
oral antimicrobials and a prolonged duration of
therapy. In the OVIVA trial, the median duration
of therapy in the oral group was 71 days, and the
majority of patients randomized to the oral anti-
microbial group received combination therapy.
More than half of patients received rifampin and
other antimicrobials (beta-lactams, quinolones,
tetracyclines, macrolides, and lincosamides). The
POET trial included only combination regimens,
with a median duration of 34 days.2%3! Based on
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other real-life applications of these trials, the
COpAT duration of therapy is at least 30days,
with regimens inclusive of all antimicrobial
classes, and can consist of a single antimicrobial
or multiple antimicrobials.2:36

Redefining outpatient antimicrobial therapy
Adapting from available literature, we define an
oral antimicrobial regimen as complex when (1)
the anticipated duration of treatment is more
than 30days, or (2) the administration of oral
antimicrobial(s) can cause significant adverse
drug events (e.g., acute kidney injury, drug-
induced liver injury, leukopenia). As the practice
of outpatient antimicrobial therapy for severe
infections expands to include complex oral anti-
microbial regimens, it is important to consider
how we can include these patients within our
practice. We propose transitioning to an outpa-
tient antimicrobial practice encompassing oral
and IV antimicrobials under the same umbrella to
provide a full OPAT/COpAT service. Traditional
OPAT principles of monitoring and follow-up
can be applied to oral antimicrobials to ensure the
appropriate clinical response to therapy and mon-
itor for any toxicities from antimicrobials.

From OPAT to COpAT

The IDSA published OPAT guidelines in 2018
and provided recommendations for best practices
in managing these patients. The panel recom-
mended that initial patient follow-up be within
1-2weeks of hospital discharge, the authors pro-
vided excellent expert opinion, noting that most
of the evidence is either low or very low quality.>
Monitoring for adverse drug reactions with clini-
cal and laboratory testing was associated with bet-
ter outcomes. However, the frequency and types
of laboratory testing required to monitor safety
while on antimicrobial therapy are not well stud-
ied. One study showed that weekly monitoring of
complete blood count, renal function, and hepatic
enzymes rarely showed severe adverse drug reac-
tions or resulted in changes to the antimicrobial
regimen, though it remains the standard recom-
mended frequency in IDSA guidelines and is
adopted into many clinical OPAT services.>37
Multidisciplinary teams have also been noted as
essential for appropriate monitoring of an OPAT
service and often include an infectious diseases

provider, infectious diseases pharmacist, and case
management/nursing.338

While many centers and institutions have proto-
cols developed to guide their OPAT programs
and IDSA guidelines for a basis of OPAT prac-
tice, there is a lack of professionally endorsed rec-
ommendations for COpAT programs. As part of
the OVIVA trial protocol patients were seen
according to routine policy at local study sites
with minimum reviews at 6weeks (range 21—
63days), 4months (range 70-180days), and
1year (range 250-420days), within the protocol
no description of routine laboratory monitoring
was provided.2? A ‘real world’ implementation of
OVIVA in a UK orthopedic specialty hospital
detailed their COpAT approach. Cases under-
went multidisciplinary team review. Patients were
followed weekly through telemedicine and had in-
person visits at 6 and 12weeks. Serum laboratory
monitoring was performed at the discretion of the
treating clinician.3® A practice survey in the US
showed that OPAT programs had a median of 43
patients (IQR 10-65) actively enrolled on a given
day. Most patients were on IV antimicrobials,
and around 10% received orals. Patients on
OPAT were usually seen once per month (42.3%)
or once weekly (19.2%). In contrast, patients on
orals had more variability in visit frequency, the
most common intervals being once monthly
(33.3%) or nonstandard follow-up (37.5%).
Telemedicine was available to over 70% of
respondents.3®

The same principles and best practices that apply
to OPAT can also be employed in COpAT. These
include program candidate screening, ensuring
appropriate antimicrobial regimens (bug-drug
match, duration, route), routine review of labora-
tory results, managing drug interactions and
emergent antimicrobial intolerances (e.g., rash),
counseling patients, and coordinating care with
other clinicians. Pharmacists, physician assis-
tants, and nurse practitioners can, and ideally,
should be integrated into all these steps.
Additionally, when transitioning between oral
antimicrobials or chronic oral suppression, phar-
macists can counsel patients, ensure medication
access, and ensure appropriate follow-up moni-
toring is ordered.?° The operational elements and
differences between OPAT and COpAT are
highlighted in Table 1.
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Table 1. Comparison of operational elements of OPAT and COpAT.

OPAT

COpAT

Optimal multidisciplinary team

Patient care setting

Vascular access for antimicrobial

administration

Vascular access maintenance

Lab monitoring frequency

Infectious diseases provider consult

During treatment visit(s) for clinical

assessment

End of treatment visit

Medication dispensing

Physician/advance practice provider

Nurse

Pharmacist
Social worker
E-health assistant

Home

Skilled facility
Acute care in the home

Infusion therapy center
Central venus catheter
Midline

Peripheral access

Home health
Infusion therapy center

At least once weekly*
Required at most institutions

Varies by infectious syndrome
and practice site

Required (clinical assessment
and vascular access removal)

Home infusion pharmacy

None

None

At least every 2-4weeks**
Recommended

Varies by infectious syndrome
and practice site

Recommended (clinical
assessment)

Retail pharmacy

Hospital Pharmacy

Medication quantity dispensed
infusion

Up to 1week dispensed for home

Typically entire therapy course

Single dose administered at
infusion location

Insurance coverage in the US

Commonly under medical benefit

Pharmacy benefit

*Based on IDSA guidelines.
**Expert opinion.

COpAT, complex outpatient antimicrobial therapy; E-health, electronic-health; IDSA, Infectious Diseases Society of
America; OPAT, outpatient parenteral antimicrobial therapy; US, United States.

We have summarized the most common oral
antimicrobials used in practice, including recom-
mendations for monitoring (Table 2). These rec-
ommendations are specifically to monitor for
antimicrobial side effects. Notably, we recom-
mend obtaining specific laboratory results over
those within a panel (i.e., ALT oversus hepatic
panel or comprehensive metabolic panel); imple-
menting this targeted approach within practice
allows for simplification of laboratory review and
empowers nurses and pharmacists to utilize pro-
tocols to manage any abnormalities, while limit-
ing the need for unnecessary laboratory testing.

Operationally there are many elements OPAT
programs have established that are able to be lev-
eraged when building a COpAT program, while
others may need to be uniquely developed. These
recommendations for building an OPAT/COpAT
program are gleaned from related studies, prac-
tice surveys, and expert opinion. The optimal
build for a COpAT program will depend on the
individual institutional resources, preferences,
and local regulations for those utilizing collabora-
tive practice agreements. General considerations
with accompanying commentary on steps to start-
ing a COpAT program are discussed in Table 3.
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Table 3. Establishing a COpAT program.

Steps

Considerations

Commentary

Key stakeholders

Step 1. COpAT resources:
Assess available resources
within the institution to
establish a new program

Step 2. Patient selection:
Determine the patients on
oral antimicrobials that
will be entered into the
program or patients on [V
antimicrobials that can be
transitioned to oral therapy

Step 3. Patient identification:
How will the patients

that qualify for COpAT be
identified for enrollment?

Step 4. Patient enrollment:
How will the identified
patients be enrolled?

Step 5. Patient monitoring:
What are the monitoring
requirements, and how
are those requirements
enacted?

Step 6: Patient management:
Who will provide oversight
and continue management of
patient on discharge?

Is there an existing OPAT
program that can be leveraged
to incorporate patients on orals?
Are new positions needed and
justified, or can current staff
be leveraged to include COpAT
in their role?

Are there drug-based criteria
for selection?

Are there patient-based
criteria for selection?

Are patients identified by ID
providers?

Can stewardship or TOC
programs assist in patient
identification?

Is there an existing OPAT
program enrollment process
in place that can be leveraged
to incorporate COpAT
patients?

Are there drug-specific
parameters that can drive
monitoring criteria?

Who will be responsible for
monitoring patients?

In most instances, an existing OPAT
program can incorporate oral
antimicrobial monitoring.

If no OPAT program exists, the need
for COpAT could be incorporated
into a new program proposal

Drug-based criteria could include
factors related to drug duration and
certain ‘high-risk’ drugs (linezolid,
SMX-TMP, etc.), as per Table 2.
Patient-based criteria could
include PWID, those with other
social determinants of health
concerns (lack of insurance, etc.),
and other patients for whom oral
therapy is clinically appropriate,
compared to IV antimicrobials

Most OPAT programs require 1D
involvement; thus, providers are
already reviewing patients that
may be suitable for COpAT.
Stewardship led initiatives can

be implemented to identify
appropriate COpAT patient upon
discharge utilizing patient-specific
criteria and review of discharge
prescriptions. If TOC programs
are already in place, they can also
utilize these teams to identify
appropriate patients.

Often, the process utilized to
enroll OPAT patients can be
applied to the enrollment of
COPpAT patients. If a previously
established process for OPAT is
not in place, methods to enroll
patients can include sending
notification of eligibility via EHR

Drug monitoring criteria can be
based on drug-specific factors,
as per Table 2. The development
of department-specific protocols
can allow for streamlined patient
monitoring.

Guidelines for nursing-led
monitoring, implementation of
pharmacist collaborative practice
agreements, and leverage of
APPs may be reasonable based
on available resources within a
program.

Physicians, pharmacists,
APPs, nursing, E-health,
hospital management

Physicians, pharmacists,
APPs

Physicians, pharmacists,
APPs

Physicians, pharmacists,
APPs, nursing, E-health

Physicians, pharmacists,
APPs, nursing

Physicians, pharmacists,
APPs, nursing

(Continued)
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Table 3. (Continued)
Steps Considerations Commentary Key stakeholders

Step 7: Patient follow-

up: What frequency will
patients be seen to ensure
appropriate response to
treatment?

Will the patient be seen at the
end of therapy?

End-of-therapy follow-up may

be necessary depending on the
infectious syndrome, this may be
able to be done via telehealth orin
person as appropriate.

Physicians, pharmacists,
APPs, nursing, E-health

Will there be a patient follow- Patients may benefit from
up between discharge and the  additional counseling from a

end of therapy?

COpAT team member on their

medications after discharge,
or when changes are made to
a regimen, this can often be
done utilizing telehealth by a
pharmacist or nursing staff.

APP, advance practice provider; COpAT, complex outpatient antimicrobial therapy; E-health, electronic-health; EHR, electronic health record;
ID, infectious diseases; IV, intravenous; OPAT, outpatient parenteral antimicrobial therapy; PWID, person who injects drugs; SMX-TMP,
sulfamethoxazole-trimethoprim; TOC, transitions of care.

For established COpAT programs looking to
advance, develop metrics, optimizing multidisci-
plinary team member roles, quality improvement
projects, and research are suggested efforts to
mature the practice, described further in Table 4.

The future

The utilization of oral antimicrobials is expected
to expand to further indications and patients as
additional studies on bacteremia, endocarditis,
and intra-abdominal infections are published.
However, antimicrobial resistance is worsening,
making it unlikely that oral antimicrobials will
completely replace IV antimicrobials in the near
future. We believe the best way forward for out-
patient antimicrobial utilization is for OPAT pro-
grams to be upgraded into OPAT/COpAT
programs, including both IV and complex oral
antimicrobial regimens.

A potential paradox could be widespread, unfet-
tered real-world use of long-term oral antimicrobi-
als causing resistance that limits treatment options
to only IV, making it essential that the new and
improved model for an OPAT/COpAT program
fully integrate with antimicrobial stewardship
efforts. This would include utilization of the short-
est duration of antimicrobial therapy for efficacy,
optimization of antimicrobial regimens based on
antimicrobial susceptibility testing, and utilizing
pharmacokinetics to ensure the optimal antimicro-
bial regimen is selected.! One way this can be
implemented is by incorporation of antimicrobial

stewardship at discharge. A program at an aca-
demic medical center implemented a process
within discharge where an ID pharmacist was noti-
fied of discharge antimicrobial prescriptions by the
outpatient pharmacist and reviewed prescriptions
for any drug-related problems, such as suboptimal
dose or unnecessarily long duration. Over a
6-month time period 803 prescriptions were
reviewed and 43.1% of these prescriptions had a
drug related problem, with the most common
problems being treatment duration (35.9%), drug
selection (35.2%), and dose selection (20.1%).42
Another study utilized transitions of care pharma-
cists at a community teaching hospital to review
discharge medication lists utilizing a scoring tool
identifying patients at highest risk for mortality
within 30 days. Over a 1-year period 1100 patients
were reviewed on discharge, with 298 antimicro-
bial interventions made, the most common being,
incorrect dose (29.9%) and incorrect duration
(24.8%).43

Additionally, research on diagnostic stewardship
is sorely lacking, and the optimal frequency and
type of monitoring for antimicrobials are unknown.
Currently, quality improvement audits, reporting,
and metrics are not mandated by any professional
or governmental organization within the US for
OPAT/COpAT programs. However, they are
necessary to ensure optimal patient care. Lastly,
artificial intelligence will be a crucial tool for
COpAT programs in the future. Programs that
could harness its full potential can potentially
reduce the need for manual review of data, predict
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Table 4. Advancing an existing COpAT program.

Factors Considerations

Commentary

Key Stakeholders

Is there a method to track
COpAT metrics manually
or automatically?

COpAT metrics

COpAT roles Is there an opportunity to
divest COpAT work from
physicians to other team

members?

Are there certain patients
that could be followed
entirely by APPs or
Pharmacists?

COpAT quality
assurance
projects

What opportunities exist
to evaluate programs and
identify possible areas for
improvement?

COpAT research
and publications

Is there scholarly work
that can be done in your
program?

COpAT artificial
intelligence

What is the potential role
of artificial intelligence in
COpAT?

Utilization of metrics and reports within an EHR

or external metric software can be beneficial to
monitor COpAT-specific metrics. If these resources
are not available, utilization of spreadsheets

to track patient visits and interventions is also
possible.

Through utilization of collaborative practice
agreements, pharmacists can manage many
COpAT patients. Nurses can be given autonomy
through guidelines allowing for patient monitoring
and escalation based off practice-specific criteria.
Utilizing protocols to identify uncomplicated
patient populations may allow for patient
management followed completely by pharmacists
and/or APPs.

Available tools to ensure program quality and
evaluate areas for improvement include FMEA,
lean methodology, etc.

Given the recent development of COpAT within
practice there remains large gaps for additional
research and publications. Scholarly output allows
for further advancement of all COpAT practices.

Al may be able to assist in predicting adverse drug
reactions and identify patients at higher risk. Al
can adjust the frequency and type of laboratory
monitoring tailored to specific patients.

Physicians,
pharmacists, APPs,
hospital quality and
leadership

Physicians,
pharmacists, APPs,
nurses

Physicians,
pharmacists, APPs,
nurses

Physicians,
pharmacists, APPs,
nurses

IT specialists,

hospital quality and
leadership, physicians,
pharmacists, APPs,
nurses

Al, artificial intelligence; APP, advance practice provider; COpAT, complex outpatient antimicrobial therapy; E-health, electronic-health; EHR,
electronic health record; FMEA, failure mode and effects analysis; IT, information technology; OPAT, outpatient parenteral antimicrobial therapy.

adverse drug reactions before they occur, and
even guide laboratory monitoring.

Conclusion

The use of oral antimicrobials for serious infec-
tions is a growing trend in infectious disease prac-
tices due to recent high-level evidence showing
that oral antimicrobials are non-inferior to IV
antimicrobials in treating certain severe infec-
tions, with additional benefits of decreased cost
and potential improvements within anxiety and
depression on therapy, leading to the emergence
of COpAT to complement this change in prac-
tice. Integration of both oral and IV outpatient
antimicrobials within a dual OPAT/COpAT pro-
gram with utilization of the current OPAT best

practices and addition of antimicrobial and diag-
nostic stewardship efforts will be essential as clini-
cal practice continues to advance with evolving
literature.
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