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• 3 of 250 pts had CDI during OPAT: 

- 1 on cefoxitin of 122 cephalosporin pts = 0.8% incidence 

- 1 on meropenem of 30 carbapenem pts = 3% incidence 

- 1 on aztreonam of 4 on aztreonam pts = 25% incidence 

- mean length of OPAT for CDI pts: 61 vs. 30 days overall 

- mean age of CDI pts: 68 vs. 59 years overall 

• 2 community-acquired CDI (0.2 events per 1000 OPAT pt days) 
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Background: IDSA guidelines for implementing an ASP were published in 2016 with required standards by The 

Joint Commission for hospitals beginning January, 2017. To date, no guidelines have been established in the US 

for ASP specific to OPAT. Using current guidelines, along with those proposed for the UK, we developed an ASP 

program unique to OPAT provided in US physician office infusion centers. 

Methods: We identified 5 core elements of the ASP pertinent to OPAT: antimicrobial use based on pathogen 

susceptibility, duration of OPAT, lack of C. difficile infection, and no emergency department (ED) visit or 

hospitalization related to OPAT. Other measurable elements included initial patient (pt) education, standard order 

forms, labs obtained as ordered, adherence to drug stability standards and completion of OPAT as ordered. An 

assessment tool was developed to measure ASP compliance. Assessments were performed on 250 randomly 

assigned culture positive pts from each of 5 POICs receiving OPAT in 2016. 

Results: A total of 250 pts were evaluated for each of the ASP elements. Mean scores were 70.5 for core 

elements and 24.4 for other elements resulting in 94.9 of 100 possible. Early IV to PO conversion was 

documented in 8 pts resulting in a reduction of 117 days of OPAT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion:  Antimicrobial stewardship is essential in all settings of care, particularly in OPAT with extended 

durations of therapy. We report the first US OPAT ASP with assessment of compliance. High rates of adherence 

were achieved in all elements. Implementation of an ASP should be considered in all OPAT settings. 

 

 

 

 

 

 

Discussion & Conclusion 

Mazur, Statner,  

Dutta, Nathan PC 

ASP Core Elements ASP Other Elements  OPAT ASP Development 

Duration of Therapy within Guidelines 

Avoidance of Emergence of C. difficile Infection 

• Assessed days saved by conversion 

from IV to PO therapy vs. treatment 

guidelines 

• 8 of 250 pts (3.2%) had early IV to 

PO conversion, saving a total of 117 

IV treatment days 

    Patient Education  

    Antimicrobial stewardship encompasses strategies and interventions aimed at improving 

appropriate use of antimicrobials in all healthcare settings with the goals to improve patient 

outcomes and safety, reduce antimicrobial resistance, preserve antimicrobial treatment options 

and limit costs associated with inappropriate therapy.1,2 The President’s Council of Advisors on 

Science and Technology recommended that ASPs should be in place for inpatient and long-term 

care facilities by the end of 2017. Required compliance with standards for stewardship in 

hospitals and nursing care centers was implemented by The Joint Commission, effective 

January, 2017.3 

     To date, no US guidelines exist for antimicrobial stewardship specific to OPAT. We believe 

that antimicrobial stewardship should be exercised in the OPAT setting, possibly even more so 

than in a hospital setting, due to extended length of therapy often required. Healix manages 

Infectious Disease (ID) physician office infusion centers and pharmacies under similar standards 

of practice. ID physicians and ID pharmacists reviewed the current literature for ASP from the 

Infectious Diseases Society of America (IDSA) Guidelines1,2, The Joint Commission (TJC)3 and 

CDC Standards4 as well as OPAT stewardship guidelines from the United Kingdom (UK).5,6 

Several elements of an effective ASP were identified as important for an OPAT ASP. Of those, 

we selected IDSA guidelines incorporating all strong recommendations.1 Added to these were 

appropriate and measurable elements from The Joint Commission3, CDC4 and those developed 

for OPAT in the UK.5,6 

    This was then developed into an official ASP program with criteria suitable and important for 

OPAT. Numerous elements had been incorporated into daily practice and several were added. 

An “OPAT ASP Assessment Tool” was created to audit and track ASP compliance. Those factors 

deemed most important for an ASP program were placed into a section of “Core Elements”, with 

a stronger weighting in the assessment. Additional elements that were identified as useful were 

added to “Other Elements” with less weighting to the assessment. This was designed to be used 

as both a development and evaluation tool, with a scoring grid as part of the tool. With 

conversion from intravenous (IV) to oral (PO) therapy considered an important element of an 

ASP program, this was added as an additional factor to analyze, with the addition of bonus 

points to encourage use. Therapeutic drug monitoring (TDM) was also captured for those pts 

receiving vancomycin or aminoglycosides. Several other parameters are important for OPAT, but 

were not included since they were already implemented in the managed infusion centers overall.  

This is summarized in Table 1.   

     The OPAT ASP was then assessed in 5 ID private practices with Healix-managed pharmacies 

and infusion centers. The multidisciplinary team consisted of an ID physician, ID trained clinical 

pharmacists and highly trained infusion nurses. From each site, 50 culture-positive pts, who 

received OPAT for any diagnosis in 2016 were randomly selected. Each record was then audited 

and scored using the OPAT ASP Assessment Tool. Compliance with each element was 

assessed with descriptive statistics. 

*;   39% pts exceeding LOTs had diabetic foot infections 

**;  pt with rapidly growing mycobacterium, persistent chronic obstructive pulmonary disease 

***; pt with brain abscess in right temporal lobe due to Streptococcus pneumoniae 

     Avoidance of OPAT-   

     Related Hospitalization 

     Labs Obtained as  

     Ordered 

    Correct Drug Stability 

Completion of OPAT 
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• This study highlights the development of the first US ASP unique to OPAT 

• In our OPAT setting, all pts are treated by ID physicians through their office infusion 

center and pharmacy under standardized systems with consistently trained staff. Key 

parameters important for successful implementation and management of an ASP were 

carefully evaluated by ID physicians and pharmacists for appropriate inclusion into an 

OPAT ASP (Table 1). 

• Several important elements of an ASP were already in place including: 

̶ leadership with an educated multi-disciplinary team 

̶ standardized policies, orders and laboratory testing 

̶ common EHR and pharmacy database 

̶ access to a computerized formulary and roster application  

• Other important measurable elements were added to create an OPAT ASP Assessment 

tool   

• Overall assessment of the ASP indicated high adherence to all measurable parameters 

for a mean score of 94.9 including 250 OPAT patients. 

• Opportunities for improvement include: 

- identification of appropriate empiric use of OPAT (no cultures available) 

- shorter durations of OPAT with increased IV to PO conversions 

- improved therapeutic drug monitoring  

- prospective auditing 

- expansion to other OPAT centers   

• The practice of antimicrobial stewardship is crucial to providing high quality, low risk 

appropriate ABX therapy to OPAT pts. This has been described in the UK, but not in the 

US. We present the successful development, implementation and assessment of an 

OPAT ASP in the US.  

• Assessed for evidence of pt 

education at OPAT initiation 

performed by infusion nurse and 

pharmacist 

• Assessed use of standardized drug 

protocol orders including all OPAT 

treatment n orders 

• Assessed for evidence that all 

weekly laboratory tests were 

obtained as ordered 

• Assessed adherence of assigned 

beyond- use-date of drug dispensed in 

accordance with stability guidelines 

established by USP regulations and 

literature24,25 

Appropriate Antimicrobial Selection 

Appropriate antimicrobial selection 15 244 (97.6%) 14.6

Duration of OPAT does not exceed guideline 15 201 (80.4%) 12.1

No C. difficile  infection during OPAT 15 247 (98.8%) 14.8

No therapy-related ED visit 15 244 (97.6%) 14.6

No therapy-related hospital visit 15 239 (95.6%) 14.3

Score for Core Elements 75.0 70.5

Initial patient education performed 5 249 (99.6%) 5.0

Standard order form used 5 248 (99.2%) 5.0

Labs performed as ordered 5 235 (94.0%) 4.7

Adherence to drug stability 5 245 (98.0%) 4.9

OPAT completed as ordered 5 234 (93.6%) 4.8

Score for Other Elements 25.0 24.4

Total Score 100.0 94.9

No. of Pts with 

goal met 

(n=250)

OPAT Antimicrobial Stewardship Evaluation Tool

Other Elements

Core Elements

Overall Score

(average points 

per patient)

Scoring Grid

(possible points 

per patient)
 Antimicrobial Stewardship 

Program (ASP) 
for OPAT 

Development of an OPAT 
ASP Assessment Tool  

ASP Evaluation &  
Audit of Compliance 

(n=250, 5 POICs) 

Antimicrobial Stewardship 

Current Practice Guidelines 

OPAT ASP Score: 

Core Elements + 

Other Elements = 

100 Possible Points 

Overall OPAT ASP Score 

• Assessed for performance of TDM in 

eligible OPAT pts, however, not 

scored in ASP 

    Standard Order Form  Development Process 

Abbreviations: ABX: antibiotic, CDI: C. difficile infection, IV: intravenous, N: No, CDC: Center for Disease 

Control, UK: United Kingdom guidelines, P: Partially, PK: pharmacokinetic, TDM: Therapeutic drug monitoring, 

TJC: The Joint Commission, Y: Yes. 

• 6 of 250 pts had ED visits during OPAT: 

- 3 catheter complications 

- 3 worsening infections 

- 2 of 6 resulted in hospitalization 

Selection of Elements for OPAT  

• 11 of 250 pts were hospitalized for reasons 

related to OPAT: 

- 7 (2.8%) due to disease-related events  

- 4 (1.6%) due to drug-related adverse events 

• 234 of 250 pts completed OPAT 

• 16 were unable due to 9 hosp, 2 for 

drug adverse events, 2 for non-

compliance, 2 transfers and one lost to 

follow-up  

ASP Element Source

Included 

in OPAT 

ASP

Added to 

Assessment 

Tool

 Description

Leadership by Physician

 and Pharmacist

IDSA, TJC, 

CDC, UK
Y N in place

Multidisciplinary team

Drug expertise

IDSA, TJC, 

CDC, UK
Y N in place

Prospective audit

Preauthorization

IDSA, TJC, 

CDC
P P

assessed retrospectively, 

preauthorization frequently 

performed but not assessed

Education
IDSA, TJC, 

CDC, UK
Y Y

in place for staff and pts, 

assessed for pts

Guidelines

Clinical pathways

OPAT plan

IDSA, UK P P

assessed with standard order 

forms, application of 

appropriate stability guidelines

Reduce risk of CDI
IDSA, TJC, 

CDC, UK
P P

assessed actual incidence      

of CDI

Appropriateness of ABX 

 regimen

Patient selection

IDSA, TJC, 

CDC, UK
P P

assessed appropriate ABX 

regimen for culture-pos. pts

Computer surveillance

Decision support

Formulary

IDSA P N

partially in place, formulary 

phone app with drug and 

device option, payor coverage

PK monitoring program

Routine laboratory testing

OPAT monitoring

IDSA, UK Y Y

assessed TDM for vancomycin 

and aminoglycosides, 

assessed laboratory testing 

performed as ordered 

IV to oral conversion
IDSA, TJC, 

CDC
P Y assessed as IV days saved

Syndrome specific with  

 shortest effective duration

IDSA, TJC, 

CDC
Y Y

assessed duration of therapy 

with published guidelines 

Action

Tracking

Reporting

TJC, CDC Y Y
created Assessment Tool, 

measured and scored

Outcome measures
TJC, CDC, 

UK
Y Y

completion of OPAT, ED visits, 

and hospitalizations

 

• Of 100 achievable ASP points,  

 an average OPAT pt scored 94.9 

Avoidance of OPAT-   

Related ED Visit 

Supplemental Data 

Infection

Recommended 

Length of 

Therapy (LOT)

No. of Pts not exceeding 

recommended LOT/    

Total Pts (%)

LOT 

exceeded 

by

Bone and Joint 3 to 8 wks
7-9 120/129 (93%) 1 to 2 wks

Skin and Skin Structure 1 to 2 wks
8-10 22/40 (55%) 3 wks*

Genitourinary 2 to 4 wks
11 21/24 (88%) 2 wks

Bacteremia 2 to 4 wks
9,12-14 14/15 (93%) 1 wk

Respiratory-sinusitis 1 to 2 wks
15 0/9 (0%) 2 wks

Respiratory-pneumonia 2 to 4 wks
16 3/4 (75%) 1 wk

Respiratory-mycobacterial 6 wks
17 2/3 (67%) 5 wks**

Endocarditis 6 wks
18 7/8 (88%) 7 wks

Intra-abdominal 1 wk
19 3/8 (38%) 1 wk

Lyme Disease 4 wks
20 7/7 (100%) -

Central Nervous System 2 to 3 wks
21,22 1/2 (50%) 3 wks***

Retinitis-CMV 4 wks
23 1/1 (100%) -
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• ABXs used were assessed for 

susceptibility in  culture-positive 

pts receiving OPAT 

• Although not scored, 27 of 244 pts 

appropriately changed drug 

therapy during OPAT based on 

new cultures and sensitivities. 
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