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Abstract

Background: In the realm of healthcare qual-
ity, outpatient parenteral antimicrobial therapy
(OPAT) has emerged as the gold standard for man-
aging patients who have transitioned from inpa-
tient care but still require extended intravenous
antimicrobial treatment. The adoption of OPAT
at Al Hada Armed Forces Hospital in Taif, Saudi
Arabia, not only bolsters patient satisfaction but
also serves as a catalyst for reduced hospitaliza-
tion durations, lower rates of emergency depart-
ment readmissions, and an overall reduction in
healthcare expenditures. The main objective of
this study was to evaluate the effectiveness of OPAT
in a tertiary center facility in Saudi Arabia.

Methods: In this retrospective investigation, we
conducted a thorough review of patient records
spanning from November 2020 to October 2021.
Our study encompassed all patients who had
intravenous antibiotics and were participants in
the hospital’s OPAT program during this specific
timeframe. Our primary goal was to achieve a
20% reduction in the total number of hospital
bed days related to long-term antibiotic therapy.

Results: The incorporation of OPAT has yielded a
multifaceted transformation within the hospital.
Over the span of one year, from November 2020
to October 2021, there was a notable decrease in
the proportion of patients requiring intravenous
antibiotics. This percentage initially dropped from
23% to 12% with the implementation of the OPAT
quality improvement project, and later, it reached

an even lower 8%. This positive transformation
not only had a positive impact on patient care
but also led to significant cost savings, exceeding
2 million riyals. These savings were primarily
driven by the reduction in hospitalization duration
and the more efficient allocation of resources.
Moreover, this improvement contributed to the
avoidance of 673 patient days of hospitalization,
thereby creating additional resources for more
critical cases.

Conclusion: OPAT has emerged as a pivotal compo-
nent of Al Hada Armed Forces Hospital’'s commit-
ment to elevating healthcare quality. This abstract
offers a concise insight into the quality-driven
impact of OPAT within a specific healthcare con-
text, underlining its capacity to optimize patient
care, enhance healthcare efficiency, and elevate
resource allocation. Ongoing research and contin-
uous evaluation will play a critical role in refining
and expanding the OPAT program while preserv-
ing its quality-oriented perspective.

Introduction

Problem Description

he challenge of extended hospital stays
exceeding seven days at Al Hada Armed
Forces Hospital (AHAFH), often due to
patients needing to complete intrave-
nous antibiotic treatment, prompted a critical
intervention. This issue came to the forefront in
October 2020 when approximately 23% of patients
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with length of stay beyond seven days were receiving antibiotics
only. The solution was to establish outpatient parenteral antimi-
crobial therapy (OPAT) clinics, with a primary focus on ensuring
patient safety throughout the transition.

Available Knowledge

A substantial body of prior research has provided compelling
insights into the practice of OPAT. OPAT is defined as the admin-
istration of >2 doses intravenous antimicrobials outside an acute
care setting.? OPAT falls under the umbrella term “complex out-
patient antimicrobial therapy” (COpAT), which includes both oral
and intravenous antimicrobials given for a prolonged period and
usually requiring outpatient monitoring.?

The practice of OPAT and COpAT has been expanding in recent
years. OPAT has become more common in clinical settings.
In recent years, there has been a notable shift in Saudi Arabia
towards prioritizing ambulatory and outpatient healthcare services
for conditions traditionally treated in hospitals.® This change is
predominantly driven by factors such as healthcare cost con-
siderations, patient preferences, and an increased awareness of
hospital-acquired infections.*

OPAT, introduced by Rucker and Harrison in 1974, has evolved
into an approved outpatient healthcare service.>°It offers advan-
tages over traditional approaches, enabling patients to recover at
home, enhancing overall satisfaction.” A recent study by Yadav
et al. highlighted OPAT’s positive impact, reducing emergency
department visits and therapy failure rates.®

Moreover, OPAT minimizes the risk of nosocomial infections and
proves cost-effective for healthcare facilities, optimizing resource

use and bed occupancy.”*!! The program offers two implemen-
tation models: an OPAT infusion clinic (IC-OPAT) and an OPAT
home infusion service (H-OPAT).

The OPAT program was launched at AHAFH in November 2020,
marking its initial implementation. This program aimed to achieve
several key objectives. Firstly, it sought to establish a standardized
process for the administration of parenteral antimicrobial med-
ications in an outpatient setting, catering to patients requiring
prolonged antimicrobial therapy. Secondly, the program aimed to
ensure the safe and effective delivery of parenteral antimicrobial
treatments within a community-based healthcare environment.
Another significant goal was to contribute to the reduction of
microbial resistance within the healthcare system. Furthermore,
the program played a role in evaluating patients who had been
discharged from other hospitals but still required parenteral anti-
microbial therapy. Additionally, it aimed to reduce the length of
hospital stays and lower the overall cost of healthcare services.
Lastly, the implementation of a bed management system was
part of the effort to enhance bed turnover efficiency within the
hospital setting."

Rationale

The rationale behind the introduction of OPAT is firmly rooted
in established healthcare frameworks, models, concepts, and
theories that have shaped the field of healthcare delivery. These
components collectively provide a robust underpinning for
comprehending the issue at hand and devising the OPAT inter-
vention. Infectious disease management frameworks emphasize
the urgency of timely and effective treatment, a principle that
OPAT addresses by transitioning patients to outpatient settings

Figure 1. Reasons for Extended Length of Stay More Than Seven Days
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while upholding safety and compliance. Transitional care models
endorse the idea of seamless shifts between different levels of
care, a core tenet of OPAT’s success. Patient-centered care con-
cepts underscore the importance of patient preferences and their
active participation in treatment decisions, a principle embodied
by OPAT, which grants patients the option of receiving care in
their homes or outpatient settings. Moreover, OPAT aligns with
antibiotic stewardship principles, focused on the responsible use
of antibiotics, which leads to optimized treatment regimens and
areduction in healthcare-associated infections.

Economic models provide added support for OPAT’s rationale by
demonstrating cost savings achieved through diminished hos-
pitalization costs without sacrificing care quality. Furthermore,
OPAT interventions may address concerns related to environ-
mental sustainability by promoting the use of more environ-
mentally friendly oral antibiotics. This multifaceted rationale
underscores that OPAT is grounded in healthcare best practices,
patient-centered care, antibiotic stewardship, cost-effectiveness,
and environmental responsibility, with the expectation that it will
effectively address the issue of prolonged hospital stays linked to
intravenous antibiotics.

Aim
Primary Aim

Specific: The primary objective was to reduce the number of hos-
pital bed days associated with long-term antibiotic therapy, with
a focus on a 20% reduction.

Measurable: The goal was to achieve a 20% reduction in bed
days within the first year, from November 2020 to October 2021,
equivalent to 200 fewer bed days compared to the baseline of 986
bed days.

Achievable: This goal was deemed attainable through the imple-
mentation of strategies that enhance resource efficiency and
patient flow.

Relevant: The initiative aligns with the objective of optimizing
resource utilization and patient care within the healthcare facility.

Time-bound: The target was to achieve the 20% reduction within
the first year, specifically by the end of October 2021.

The principal objective of this initiative was to achieve a sub-
stantial reduction in the number of hospital bed days attributed
to patients requiring long-term antibiotic therapy. Specifically,
the project targeted a reduction of 20% within the first year of
implementation, spanning from November 2020 to October 2021.
This reduction goal translates to a noteworthy decrease of 200 bed
days when compared to the baseline figure of 986 bed days. The
primary aim underscores the project’s commitment to enhancing
resource efficiency and patient flow within the healthcare facility.

Secondary Aim

Specific: The secondary objective was to reduce the percent-
age of patients with a hospital stay exceeding seven days for
antibiotic treatment.

Measurable: The goal was to decrease the percentage from 23%
(baseline) to 15% within a year from the project’s start in October
2020 to October 2021.

Achievable: This target was deemed attainable through improved
healthcare practices and patient management.

Relevant: The objective aligns with the project’s focus on enhanc-
ing patient care, safety, and healthcare efficiency.

Time-bound: The aim was to achieve a reduction in the per-
centage by October 2021, marking one year from the project’s
commencement in October 2020.

In addition to the primary goal, the project also had a secondary
aim, which focused on improving patient care. The secondary
objective aimed to reduce the percentage of patients exceeding a
seven-day hospital stay to receive antibiotics. Prior to the project’s
commencement, this figure stood at 23%. Over the course of a
year from the project kickoff in October 2020, the aim was to bring
this percentage down to 15% by October 2021. This secondary aim
emphasizes the project’s dedication to enhancing patient safety,
quality of care, and overall healthcare efficiency.

Context

Expanding on the contextual elements considered during the
introduction of the OPAT intervention is essential to appreciate
their significance fully. Patient population assessment goes beyond
identifying the types of infections, extending to understanding
the clinical profiles of patients who can benefit from OPAT. This
knowledge informs the development of tailored treatment plans
and criteria for patient eligibility, ensuring that OPAT is admin-
istered to those who will benefit the most.

In addition to patient-specific considerations, the establishment
and adherence to clinical guidelines and protocols are pivotal in
promoting the standardization of care, which is essential in health-
care delivery. This not only streamlines the OPAT process, but also
assures patient safety by ensuring consistent and evidence-based
treatment. Standardized protocols help healthcare providers make
informed decisions, reduce variability in practice, and enhance
overall treatment efficiency. Moreover, a standardized approach
facilitates communication among healthcare professionals, fos-
tering a collaborative and cohesive environment for the successful
implementation of OPAT interventions.

A robust healthcare infrastructure, including outpatient clinics,
home healthcare services, and support from outpatient pharma-
cies, provides the necessary logistical backbone for OPAT. Having
these elements in place ensures the safe and efficient delivery of
care in nonhospital settings, allowing patients to receive their
treatment with ease.

The interconnectedness of these components forms a compre-
hensive ecosystem that not only addresses the medical aspects of
OPAT, but also considers the practical and logistical aspects, ulti-
mately contributing to the success and sustainability of outpatient
antimicrobial therapy initiatives. This holistic approach ensures
that OPAT is not just a medical intervention but a well-integrated
and coordinated healthcare strategy aimed at optimizing patient
outcomes and improving the overall efficiency of outpatient
antimicrobial treatment.

Staffing and training stand as pivotal components in ensuring
that healthcare professionals are well prepared to manage OPAT
effectively. Adequate training in the administration of OPAT,
patient monitoring, and communication among the care team
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are essential to maintain the safety and quality of care. Healthcare
providers involved in OPAT should receive comprehensive edu-
cation on the specific protocols, procedures, and best practices
associated with outpatient antimicrobial therapy. This training
not only equips them with the necessary clinical skills, but also
fosters a deeper understanding of the unique challenges and
considerations involved in providing care outside the traditional
hospital setting.

Moreover, staffing levels need to be carefully assessed and adjusted
to meet the demands of OPAT, ensuring that there is a sufficient
number of trained professionals to deliver care efficiently. This
includes not only nurses and physicians, but also pharmacists
and other allied healthcare professionals who play crucial roles
in the success of OPAT initiatives. Adequate staffing ensures
that patients receive timely and appropriate interventions, that
monitoring is thorough, and that potential complications are
addressed promptly.

Patient education and obtaining informed consent cannot be
overstated. Patients need to be fully informed about the nature
of OPAT, its potential benefits, and any associated risks. This not
only empowers patients to make informed decisions, but also
contributes to their active engagement in the treatment process,
which is often a key driver of positive outcomes. In the process
of patient education, healthcare providers should communicate
clearly and effectively, using accessible language to ensure that
patients understand the rationale behind OPAT, the medications
involved, and the importance of adherence to the treatment plan.

In addition to the potential benefits and risks, patients should
also be educated about the proper administration of medications,
potential side effects to monitor, and steps to take in case of any
concerns or complications. Clear communication about follow-up
appointments, monitoring requirements, and contact informa-
tion for healthcare providers is crucial to establish a collaborative
and supportive patient-provider relationship.

Obtaining informed consent is an ethical imperative in OPAT. It
ensures that patients are aware of the treatment plan, potential
risks, and alternatives, and willingly agree to participate. The
process of obtaining informed consent should be transparent,
allowing patients the opportunity to ask questions and seek clar-
ification on any aspect of OPAT. This not only protects the rights
and autonomy of patients, but also fosters trust between healthcare
providers and patients, laying the foundation for a successful and
cooperative therapeutic relationship throughout the OPAT journey.

Understanding the financial implications of OPAT is vital, as it
can influence reimbursement models, budget allocations, and
overall cost-effectiveness. Evaluating the economic impact of OPAT
and quantifying potential cost savings are essential to justify its
implementation. Healthcare institutions and policymakers need
to conduct thorough analyses that consider not only the direct
costs of outpatient antimicrobial therapy, such as medication and
administration expenses, but also the indirect costs associated with
potential complications, hospital readmissions, and the overall
impact on healthcare resources.

Furthermore, assessing the cost-effectiveness of OPAT involves
comparing it to traditional inpatient care models, taking into
account factors like length of hospital stay, resource utilization,

and associated healthcare expenditures. By demonstrating the eco-
nomic benefits of OPAT, healthcare systems can make informed
decisions about resource allocation and reimbursement struc-
tures, ultimately optimizing the allocation of funds and ensuring
the sustainability of OPAT programs.

Outcome measurement and quality metrics must be defined from
the outset to gauge the success of OPAT. These metrics can encom-
pass clinical outcomes, patient satisfaction, and cost-effectiveness,
providing a comprehensive assessment of the intervention’s impact.

Finally, fostering collaboration and an interdisciplinary approach
among various healthcare professionals and services is essential
for the coordinated care of patients undergoing OPAT. Effective
communication and shared responsibilities ensure that patients
receive comprehensive care in a seamless and efficient manner.

In sum, these contextual elements collectively define the land-
scape in which OPAT operates. Their thoughtful consideration
and integration are vital in ensuring the successful introduc-
tion of OPAT, resulting in safe, quality care and cost-effective
healthcare delivery.

Methods

Interventions

The leadership and operation of the OPAT service at AHAFH are
primarily overseen by Infectious Disease physicians, who extend
their expertise to both the pediatric and adult patient populations.
Patients are assessed for eligibility based on approved OPAT inclu-
sion and exclusion criteria. The delivery of OPAT takes place in
a designated OPAT infusion unit situated within the emergency
department (ED), where patients attend as outpatients daily or
twice a day until the prescribed intravenous antibiotic regimen
is completed.

To drive a quality improvement initiative in OPAT, a project team
was assembled, comprising key individuals such as the assistant
hospital director for Health Affairs (the project sponsor), the med-
ical director (the project owner), and other vital stakeholders.
This interdisciplinary team includes the Infectious Disease chair-
man, physician champion, nurse champion, ED physicians and
nurses (OPAT clinic), clinical pharmacist, bed manager, quality
improvement coach, and other staff members. The development
of a comprehensive policy involved the input and collaboration
of these key stakeholders.

Within this framework, the Infectious Disease physicians hold
the responsibility of evaluating patients for OPAT suitability, pre-
scribing the appropriate intravenous antimicrobial regimen, and
formulating a treatment plan. When OPAT is deemed suitable, the
patient, or their family, is engaged in a discussion regarding the
intravenous (IV) line. For patients with an anticipated IV antibiotic
course of less than seven days, a peripheral IV catheter is inserted
on the first day of the OPAT treatment. In cases requiring IV anti-
microbial therapy exceeding seven days, arrangements are made
for the insertion of a long-term IV catheter through interventional
radiology. The initial responsibility for monitoring adverse events
or medical complications that may arise during the therapy falls
to the ED physician, who subsequently refers the patient to their
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primary physician. Communication between the OPAT nurse and
the primary physician is vital for addressing medical issues and
concerns. Additionally, the primary physician is informed once
parenteral treatment is either completed or missed.

During the implementation of the OPAT project, one significant
challenge encountered was physician resistance to discharging
patients to OPAT. To mitigate this risk, a strategy of continuous
education, leader engagement, and the appointment of physician
and nursing champions was employed. Another concern during
project planning was the geographical location of AHAFH and
patient commitment to attend the OPAT clinic daily.

The improvement methodology adopted for this project is
the Plan-Do-Study-Act (PDSA) cycle. This systematic approach
enables the team to measure the impact of changes and ascertain
the effectiveness of interventions. The implementation team
maintains regular meetings throughout the project to moni-
tor OPAT’s progress. Furthermore, providers and staff receive
comprehensive education on the OPAT policy, procedures, and
required documentation. New providers and staff receive orien-
tation led by the nurse and physician champions.

The team is devoted to ensuring the safety of patients in the OPAT
clinic, with a primary focus on a detailed review of the inclusion and
exclusion criteria to ensure that only appropriate patients receive
OPAT treatment. This comprehensive approach highlights the hos-
pital's commitment to delivering effective and safe OPAT services.

Study of the Interventions

The chosen approach for assessing the impact of the OPAT inter-
vention at AHAFH involves a comprehensive and systematic
evaluation process. The primary methodology employed for this
assessment is the PDSA cycle, which allows for iterative testing,
measurement, and improvement.

PDSA Cycle 1

During the initial PDSA cycle, the central goal was to lay the
groundwork for the OPAT program within the institution, encom-
passing the establishment of both the necessary infrastructure
and the associated operational procedures. This involved crucial
steps, such as crafting a comprehensive hospitalwide policy and
procedure for OPAT that included specific criteria for patient
inclusion and exclusion. The resulting policy was submitted to
the medical administration for implementation. To ensure a
well-prepared staff, healthcare providers (including physicians,
nurses, and pharmacists) received orientation and training about
the new OPAT service. The allocation of five emergency room
beds by the hospital administration to serve as the OPAT unit was
a pivotal development, providing the physical infrastructure for
the program’s delivery. Monitoring and evaluation of the program’s
progress, with a focus on the number of enrolled OPAT patients,
was a regular agenda item during daily meetings.

However, the study phase of this initial PDSA cycle yielded essen-
tial insights. It became evident that the project in its current form
was not sustainable. Enrollment was quite limited, with only one
patient in November 2020 and another in December 2020. This
low enrollment was attributed to stringent inclusion criteria that
restricted eligibility to patients requiring once-daily antibiotic
therapy. The impact of the COVID-19 pandemic, coupled with

the implementation of lockdown measures, further contributed
to the challenges faced during this phase.

These findings underscored the need for adaptability in the
OPAT program to make it more accessible to a broader patient
population. Future PDSA cycles are likely to center on adjust-
ments that enhance the program’s sustainability, flexibility, and
responsiveness to evolving patient needs and external factors
like the pandemic.

PDSA Cycle 2

In the second PDSA cycle, the focus was on optimizing the OPAT
program to better accommodate a larger number of patients. To
achieve this, several significant changes were implemented, with
the effective date being February 2021. First and foremost, the
inclusion criteria for OPAT were revised, specifically regarding
antibiotic frequency, which was adjusted from once daily to twice
daily. This change expanded the eligibility criteria, making the
OPAT service available to a broader spectrum of patients.

Moreover, the operational hours of the OPAT program were extended
to provide service around-the-clock, seven days a week, departing
from the previous 8 a.m. to 4 p.m. schedule. This extension was
instrumental in offering patients greater flexibility and accessi-
bility to OPAT treatment, ensuring that they could receive care
when it best suited their needs. Recognizing that transportation
challenges could hinder some patients from accessing the hospital
for their OPAT treatment, a transportation service was introduced.
Patients facing difficulties with traveling to and from the hospital
were offered transportation support to overcome these barriers.

The key learnings from this cycle are multifaceted. Firstly, the
importance of flexibility in inclusion criteria emerged, demon-
strating that adaptability is crucial to accommodating a wider
range of patients and their specific needs. Secondly, the cycle
highlighted the significant impact of improved access to healthcare
services, emphasizing the value of extended operational hours
and enhanced transportation support in ensuring that patients
can readily access OPAT. The cycle underscored the importance
of regular monitoring and evaluation to assess program perfor-
mance and make timely adjustments. Additionally, it reinforced
the principles of patient-centered care, as the changes were aimed
at addressing individual patient requirements and improving the
overall patient experience. Lastly, the allocation of resources,
such as transportation support, was shown to have a substantial
impact on program effectiveness, highlighting the significance
of resource allocation to overcome patient barriers and enhance
the success and sustainability of the OPAT program. These key
learnings reflect a commitment to ongoing improvement, adapt-
ability, and the responsive tailoring of healthcare services to meet
the evolving needs of the patient population.

PDSA Cycle 3

In the third PDSA cycle, we introduced a hypothesis aimed at
optimizing the intervention’s efficacy. The hypothesis posited
that conducting educational sessions about OPAT for physicians
during their daily morning meetings could potentially yield
better results. These sessions would specifically concentrate
on elucidating the OPAT pathway and underscore the project’s
advantages across diverse medical specialties, with the overarch-
ing objective of heightening awareness about the OPAT project.

Patient Safety | Vol. 6 No.1 | 2024 | 5



This educational strategy was implemented during the period
from March to May 2021.

PDSA Cycle 4

In the fourth PDSA cycle, efforts were directed towards increasing
physician engagement and encouraging them to refer patients to
the Infectious Disease Department. To facilitate this, a physician
champion was designated for each medical specialization. Their
role encompassed overseeing patient flow and justifying extended
length of stay (LOS) for patients who were unable to be discharged
promptly. This justification was presented during the morning
huddle with the Patient Flow Steering Commiittee. Furthermore,
a streamlined process was established to refer patients who only
required IV antibiotics to the on-call Infectious Disease team for
assessment, with the goal of potential enrollment in the OPAT pro-
gram. These adjustments, including the appointment of physician
champions, were officially implemented in June 2021.

Measures

The key performance indicators (KPIs) employed in this project
encompass outcome, process, and balancing measures to compre-
hensively assess the impact of the OPAT intervention. These KPIs
are essential for evaluating both the quality and cost-effectiveness
of the program.

The outcome measures in the project are twofold:

Percentage of Seven-Day Outliers Due to IV Antibiotics: This
measure helps assess the extent to which OPAT has contributed to
reducing the number of patients exceeding a seven-day hospital
stay due to IV antibiotic therapy. It provides insights into the
impact of OPAT on the length of hospital stays.

Table 1. Data Collection Plan

Total Number of Hospital Days Saved: This metric quantifies the
cumulative number of hospital days saved as a direct result of
patients receiving antibiotics through the OPAT program. It pro-
vides a tangible measure of the economic impact on the hospital,
demonstrating potential cost savings.

While tracking outcome measures is crucial, it’s not the sole deter-
minant of success in healthcare interventions. Therefore, process
measures play a pivotal role in assessing the effectiveness of the
care process and identifying areas of variation that could influence
outcomes. The specific process measure used in this project is
the “Percentage of OPAT Patients Who Completed the Antibiotic
Course.” This measure evaluates the adherence and successful
completion of the prescribed antibiotic regimen by OPAT patients.
It serves as an important indicator of the effectiveness and reli-
ability of the OPAT treatment process.

To ensure a balanced evaluation of the OPAT program, a balancing
measure is also employed:

Readmission Rate Due to OPAT Complications: This measure assesses
the rate of patient readmissions specifically attributed to compli-
cations related to the OPAT program. It helps in monitoring the
safety and effectiveness of the OPAT interventions and provides
insights into any potential adverse effects.

The inclusion of these outcome, process, and balancing measures
creates a comprehensive framework for evaluating the OPAT pro-
gram'’s impact on patient outcomes, cost-effectiveness, and safety.
It enables a well-rounded assessment of the quality of care and
informs any necessary adjustments to enhance the program’s
performance and patient outcomes.

Type of
Measure Indicator Title Numerator Denominator Frequency
Percentage of seven-day
outliers (hospital LOS Total number of seven-day outliers Total number of seven-day Monthl
more than seven days) on |V antibiotics over the study period outliers over the study period Y
Outcome due to IV antibiotics
Total number of saved Total number Of days .
. spent by all patients enrolled in OPAT N/A Monthly
hospital bed days .
over the study period
Percentage Total number of patients that completed  Total number of patients
Process of OPAT Course the antibiotic course over the study enrolled in OPAT over Monthly
Completion period the study period
Total number of patients readmitted
.. due to OPAT complication (e.g., catheter  Total number of patients
Balancing Readm|SS|on_rat§ due to occlusion, accidental dislodgement, enrolled in OPAT over Monthly
OPAT complications . -
venous thrombosis, vascular the study period
catheter infection)
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Analysis

To ensure the accuracy and quality of data for informed
decision-making, a robust data validation process was implemented
initially and subsequently conducted on a monthly basis. This
validation process involved a thorough review of patient medical
record files, encompassing key elements such as physician referrals
to the Infectious Disease Department, adherence to the inclusion
and exclusion criteria, and patient attendance to the OPAT course.

The initial phase of the study focused on gathering baseline data,
providing a comprehensive understanding of the existing condi-
tions related to the outcome variable—such as hospital bed days
for patients receiving long-term antibiotics and the percentage
of patients exceeding a seven-day hospital stay for antibiotic
administration. Subsequently, the OPAT intervention was intro-
duced, and post-intervention data was collected to evaluate any
changes in the outcomes.

The quasi-experimental design allows for a practical assessment
of the OPAT intervention’s effectiveness in a real-world setting,
considering the complex and dynamic nature of outpatient care.
While random assignment is not employed, statistical methods are
utilized to control for potential confounding variables, enhancing
the reliability and validity of the findings. The comparison of

pre- and post-period data is crucial for understanding whether the
observed changes in outcomes, such as the considerable and sus-
tained reduction in the number of stranded patients requiring IV
antibiotics, can be attributed to the OPAT intervention. However,
it's essential to acknowledge that, in the absence of randomiza-
tion, careful consideration of alternative explanations is required
when making causal inferences. The quasi-experimental design
serves as a pragmatic and ethical approach to assess the impact of
the OPAT intervention, providing valuable insights for the ongoing
improvement of outpatient antimicrobial therapy initiatives.

The descriptive statistics for the outcome, process, and balancing
measures are provided as proportions and numbers. The percent-
age of seven-day outliers due to IV antibiotics (outcome measure)
collected over time was reported as a control chart with pre- and
post-intervention phase analysis.!? The corresponding mean, upper
control limit (UCL), and lower control limit (LCL) were reported
to identify improvements in this measure. Control chart was used
to present the inferential statistics for the outcome measure to
demonstrate the impact of the interventions and PDSA cycles over
time. Statistical process control chart rules for the I-MR chart were
applied to demonstrate special cause variations. Additional quanti-
tative measures, encompassing both process and balancing metrics,
were collected and illustrated through run charts.

Figure 2. Percentage of Seven-Day Outliers Due to IV Antibiotics Before, During, and After Project Kickoff (Outcome Measure)

Individual
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Results

To provide context for our results, as illustrated in Figure 2, it’s
essential to highlight the trend in the percentage of seven-day
outliers—these are patients who found themselves in a situation
where they needed IV antibiotics and were at risk of prolonged
hospitalization. Initially, the average percentage of these seven-day
outliers stood at 22.8%. However, during the project’s kickoff
phase, spanning from November 2020 to October 2021, a signif-
icant and noteworthy decrease was observed, bringing this per-
centage down to 12.4%. This substantial reduction demonstrated
the early positive impact of the intervention.

Building on this success, the positive trend continued after a full
year of the project’s implementation, from November 2021 to
September 2022. During this period, the average percentage of
seven-day outliers further decreased to just 8%. This sustained
improvement highlights the effectiveness of the interventions

and their ability to create lasting change, ultimately benefiting
patient care and reducing the burden of prolonged hospitalization.

These results underscore the significance of the OPAT project in
addressing the challenge of extended hospital stays for patients
requiring IV antibiotics. The data reflects a substantial and positive
shift in patient outcomes, reinforcing the project’s value in terms
of both quality and efficiency in healthcare delivery.

The figures above reflect the number of saved days through OPAT
(Figure 3). The decrease in inpatient days has a great impact
in operational gains, amounting to a total of 2,019,000 riyals
($540,000) (Figure 3.1).

To demonstrate clinical viability, the OPAT Compliance in Figure
4 presents project sustainability. Only one patient did not show
during the OPAT course. Further, there were no readmitted cases
due to OPAT complications (Figure 5).

Figure 3. Number of Hospital Days Saved per Month (Outcome Measure)

OPAT Days
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Figure 3.1. Total Operational Gains
# of
Stages Date Saved Days
. . Nov. 2020-
Project Kickoff Oct. 2021 327
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*SAR = abbreviation for the Saudi riyal, the official currency of Saudi Arabia; 1 riyal is approximately $0.27
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Discussion

Summary

The OPAT project at AHAFH has realized its objectives across three
pivotal dimensions: clinical, operational, and financial success.
This achievement is marked by the establishment of a secure
and patient-friendly alternative for managing patients, and it is
deemed highly successful due to remarkably low dropout and
complication rates, virtually amounting to nil.

The success of this project serves as a promising model for healthcare
providers throughout Saudi Arabia. The favorable results and
insights derived from this initiative are anticipated to inspire and
empower other healthcare service providers, clinicians, health-
care managers, and policymakers to replicate and adapt similar
programs within the broader Ministry of Defense Health Services
(MODHS) framework.

This successful implementation of the OPAT project not only
improves the quality of care for patients, but also demonstrates

Figure 4. OPAT Compliance From Project Kickoff (Process Measure)
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the potential for enhancing healthcare delivery, efficiency, and
cost-effectiveness. It is a testament to the capacity of health-
care institutions to innovate and adapt, ultimately benefiting the
well-being of patients and the broader healthcare system.

Interpretation

The association between OPAT interventions and outcomes is
causative in nature, with these interventions directly influencing
various aspects of healthcare. OPAT interventions lead to a sig-
nificant reduction in hospital LOS by allowing patients to receive
IV antibiotics in outpatient settings, directly lowering healthcare
costs, and improving the patient experience. Additionally, they
reduce the risk of healthcare-associated infections and enhance
resource efficiency by freeing up hospital beds. These interven-
tions drive positive outcomes by reducing the need for inpatient
care and improving the overall quality of care for patients requir-
ing intravenous antibiotics.

The comparison of OPAT results with findings from other publi-
cations reveals consistent trends and outcomes. Many studies in
the existing literature support the positive impact of OPAT inter-
ventions on reducing hospital LOS and healthcare costs. These
results align with the broader body of evidence that demonstrates
the effectiveness of OPAT in enhancing patient care, optimizing
resource allocation, and minimizing the risks of hospital-acquired
infections. The synergy of findings from various publications
strengthens the case for OPAT as a valuable approach in health-
care, emphasizing its potential to reduce the burden on inpatient
facilities while improving patient outcomes.

The impact of the OPAT project on both people and healthcare
systems has been substantial. From a patient perspective, the
project has translated to more convenient and comfortable treat-
ment options, reducing the need for extended hospital stays. This
has improved the overall quality of care and patient satisfaction.
Additionally, the shortened LOS has allowed patients to return
to their daily lives more quickly, minimizing disruptions and
improving their well-being.

From a healthcare system perspective, the OPAT project has led to
a more efficient allocation of resources, with a significant reduc-
tion in the utilization of inpatient beds. This has not only reduced
costs, but also eased the strain on hospital facilities, making them
available for more critical cases. Moreover, the project has been
instrumental in decreasing the risk of hospital-acquired infections,
enhancing patient safety, and streamlining the administration of
antibiotics. Overall, the OPAT project has demonstrated a positive
impact on people’s lives by offering improved care and on health-
care systems by optimizing resource utilization and reducing the
burden on inpatient facilities.

Divergences between the observed outcomes and the initially
expected results in the context of the OPAT project can be attributed
to various factors, including the influence of the healthcare envi-
ronment. These variations primarily stem from the inherent vari-
ability among patients, with each individual’s response to OPAT
being influenced by their specific health conditions, treatment
adherence, and personal characteristics. The clinical complex-
ity of patients, notably those with intricate conditions, can also
contribute to differences in outcomes, as they might necessitate
extended antibiotic therapy or present challenges in transitioning
to outpatient care. Furthermore, the level of patient adherence to

OPAT treatment plans plays a crucial role, with variations affecting
treatment effectiveness and LOS. Discrepancies in healthcare
infrastructure, resources, and established OPAT programs can
impact project outcomes. Additionally, regional variations in
healthcare practices, patient expectations, and cultural fac-
tors within different healthcare contexts can lead to differing
results. Data collection and analysis methods, as well as unforeseen
challenges, such as changes in infectious agents or antibiotic
resistance patterns, can further contribute to these divergences.
Acknowledging and addressing these factors is crucial for refining
OPAT interventions and enhancing patient care.

Limitations

The limitations of OPAT are linked to certain challenges that affect
its practicality and efficacy. One significant constraint is the need
for patients to return to the hospital for medication administration,
which can be particularly problematic for individuals with limited
access to transportation or those residing far from the healthcare
facility. While there is an ambulance service available for patients
without other means of transportation, its effectiveness depends
on the availability of ambulances and healthcare personnel.
This highlights the need for efficient logistics and coordination
to ensure that patients can access OPAT services, especially in
cases where transportation is a barrier to care. Additionally, a
notable limitation is the focus on patients who require medica-
tions administered twice a day, which means that those who need
antibiotics more frequently may not benefit from OPAT. This
restriction can lead to the exclusion of patients whose treatment
could potentially be managed through outpatient care. These
limitations underscore the need for a patient-centered approach
to ensure that OPAT is accessible and suitable for a wide range of
individuals with varying needs and conditions.

Conclusion

In conclusion, the OPAT project has shown promising results in
improving the quality of care and the efficiency of healthcare
delivery. By enabling patients to receive intravenous antibiotics
in an outpatient setting, the project has reduced the burden on
hospital beds and improved patient safety and satisfaction. While
there are some limitations and challenges, such as transportation
issues, the OPAT project offers a valuable alternative to inpatient
treatment for suitable patients. With further refinement and
expanded criteria, OPAT has the potential to make a significant
positive impact on healthcare systems and patient outcomes. It
represents a noteworthy step towards providing effective and
patient-centered care, aligning with the broader goals of enhanc-
ing healthcare quality and resource efficiency.
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