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ANTIMICROBIAL STEWARDSHIP

Antimicrobial Stewardship Metrics:  
Prospective Audit with Intervention and Feedback
MONICA J. DOROBISZ, PharmD; DIANE M. PARENTE, PharmD

INTRODUCTION 
Prospective audit with intervention and feedback (PAIF) is 
one of two core antimicrobial stewardship program (ASP) 
strategies recommended by the Infectious Diseases Society 
of America (IDSA) and Society for Healthcare Epidemiol-
ogy of America.1 The PAIF strategy consists of a case-by-
case review of patients prescribed antibiotics, typically by 
an infectious diseases (ID) physician or clinical pharma-
cist. Cases are reviewed for antibiotic appropriateness and 
feedback is delivered directly to the provider caring for the 
patient, with the goal of improving antibiotic use while 
minimizing unintended consequences such as bacterial 
resistance and adverse effects. A PAIF can be employed in 
a variety of ways depending on the healthcare setting (inpa-
tient vs. outpatient), available resources, and can target a 
variety of interventions (e.g. duplicate antibiotic coverage, 
unnecessary antibiotic use, dose adjustments, route changes, 
indication/infection-specific, treatment duration). While 
PAIF can be costly and labor intensive, providers are able 
to maintain their prescribing autonomy. In addition, PAIF 
allows the antimicrobial stewardship team to provide educa-
tion to prescribers at the time of intervention.1 In this arti-
cle, we review PAIF in various healthcare settings including 
inpatient acute care hospitals, long-term care facilities, and 
outpatient settings. 

INPATIENT ACUTE CARE HOSPITALS

The first ASP guidelines were primarily focused on the 
establishment of antimicrobial stewardship (AMS) strategies 
in inpatient acute care settings.2 In comparison to outpatient 
settings, the implementation of AMS strategies in acute care 
settings is easier since members of the AMS team, provider, 
and patient are usually in the same location. Published lit-
erature on the implementation of PAIF has shown this strat-
egy to improve antibiotic utilization and reduce antibiotic 
resistance, without negatively affecting patient outcomes.3-5 
A 7-year prospective study evaluated the impact of a lim-
ited PAIF on patients receiving parenteral third-generation 
cephalosporins, aztreonam, parenteral fluoroquinolones, or 
imipenem. It noted a 22% decrease in the use of parenteral 
broad-spectrum antibiotics nosocomial C. difficile infec-
tions, and nosocomial resistant Enterobacteriaceae. 

The structure of PAIF can vary depending on the resources 

of the practice setting. One study prospectively evaluated 
the impact of two different PAIF methods compared to no 
PAIF in adult intensive care units (ICU).4 The first PAIF 
method involved an ID specialist physician who commu-
nicated with the ICU team via the ICU pharmacist. The 
second PAIF included the ID physician participating in inter-
disciplinary ICU rounds three times a week with the ICU 
pharmacist participating daily. Both PAIF methods resulted 
in improved rates of appropriate antimicrobial selection and 
lower frequencies of resistance emergence compared to no 
PAIF. This study demonstrated that different PAIF meth-
ods improve antibiotic use without any deleterious effects. 
Another study conducted in a 253-bed community hospital 
using limited resources demonstrated a 64% reduction in 
antibiotic days of therapy per 1000 patient-days and a 37% 
decrease in antibiotic expenditures.

In the inpatient setting, clinical decision support software 
(CDSS) systems are also utilized to assist in PAIF. These 
systems are able to target specific patient populations, 
antibiotics, or culture results based on the needs of the 
ASP. A study7, utilizing CDSS to target patients who were 
on redundant antibiotic combinations, found that CDSS 
decreased the number of patients requiring review by 84% 
and of the patients reviewed, an intervention was made in 
71%. Recommendations to discontinue redundant therapy 
were accepted in 98% of cases. This study involving 137 
patients concluded an annualized cost savings of approxi-
mately $48,000. While PAIF can be labor intensive, adopting 
a computerized support system can increase efficiency and 
maximize intervention opportunities. 

PAIF allows for a multidisciplinary approach to optimize 
patient care and enhance appropriate antibiotic use in the 
inpatient setting. The implementation of PAIF is one of the 
most valuable strategies in a comprehensive ASP.  

LONG-TERM CARE FACILITIES (LTCFS)

Antimicrobials represent almost half of all prescriptions in 
LTCFs, and approximately 50%-70% of residents receive 
at least one antibiotic course annually.8 Many of these pre-
scriptions, unfortunately, represent overuse or inappropriate 
use of antibiotics.8 The implementation of PAIF can likely 
improve antibiotic use in LTCFs. 

Limited published evidence is available for determining 

28J U N E  2 0 1 8   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  J U N E  I S S U E  W E B P A G E  |  R I M S

http://www.rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2018-06.asp
http://www.rimedicalsociety.org


 28 

 29 

EN

the most effective AMS strategies in LTCFs, and even fewer 
studies specifically evaluate PAIF. A prospective quasi-ex-
perimental study implementing an ASP team consisting of 
an ID-trained pharmacist and physician targeted urinary 
tract infections (UTIs) at three community LTCFs.9 Two sev-
en-month phases included baseline data collection on facili-
ty-level antimicrobial utilization and susceptibility patterns, 
followed by an intervention phase with weekly site visits by 
the ID pharmacist who conveyed recommendations to the 
primary treating provider via telephone or fax. Only 8% of 
residents started on antibiotics for UTI met Loeb criteria10 

for antibiotic initiation. There were 292 antibiotic prescrip-
tions pre-intervention and 183 during the intervention, of 
which only 104 could be reviewed by the ID pharmacist. 
The remaining 79 prescriptions were either initiated in the 
acute care setting or the entire antibiotic course was com-
pleted in between the weekly visits. A therapy change rec-
ommendation was made in 38% of those reviewed, but only 
10 (25%) were accepted. The most common recommenda-
tions included discontinuing antibiotics (24%), shortening 
the course (11%) and streamlining therapy (2%). Despite 
the low acceptance rate, an immediate 26% decrease in 
UTI antibiotic prescriptions was seen during the interven-
tion phase with a 6% reduction continuing through the rest 
of the period (95% CI -8 to -3%), and an immediate 25% 
reduction in all antibiotic prescriptions with a continued 
5% reduction throughout the phase. The authors concluded 
that this approach has the potential to be effective but also 
identified many barriers which need to be overcome in order 
for the PAIF strategy to be successful in LTCFs.

One barrier identified in this study was the difficulty in 
establishing relationships with prescribers in this setting.10 
Lack of a prior provider-to-provider relationship and the 
absence of face-to-face interaction are limitations in LTCFs 
since much of the medical care occurs remotely. Provider 
buy-in and recommendation acceptance can prove challeng-
ing if this relationship deficiency exists. The addition of edu-
cational seminars, face-to-face meetings and collaboration 
in design of the program with an identified ASP champion 
from within the LTCF may help strengthen the benefits of a 
PAIF strategy. 

Secondly, there were many missed opportunities for inter-
vention with an antibiotic review completed once weekly. 
Since duration of therapy for UTI is often 7 days or less, many 
treatment courses were completed in between the weekly 
review or close to completion, and feedback to providers was 
not provided in these cases (81% of opportunities).10 If a once 
weekly frequency is all that is feasible, feedback to providers 
on completed antibiotic courses should be attempted in an 
effort to broadly change prescribing habits for future cases. 
An ASP with more frequent review might prove to be more 
useful, though this is unlikely to be feasible with limited 
resources and general unavailability of ID physicians and 
pharmacists in LTCFs. Although utilization of ID specialists 

for PAIF would be ideal, involving any physicians, mid-level 
practitioners, pharmacists or nurses trained in antimicrobial 
stewardship to act as peer champions may be a more prac-
tical approach. Fortunately, there are AMS certification or 
informal training programs which provide learning oppor-
tunities for interested practitioners.11,12 Additional ways to 
improve access to ID specialists include sharing consultants 
amongst facilities, utilizing telemedicine, and partnering 
with local hospitals or academic medical centers which 
may be able to incorporate LTCF activities into medical and  
pharmacy residency and student training.

While once weekly PAIF is already less than ideal, even 
this frequency may not be feasible in many LTCFs. In most 
cases, a comprehensive medication review is completed by 
a consultant pharmacist once per month on each resident. 
While this method could be used to provide a retrospective 
review with feedback to providers for future case improve-
ment, prospective audit at this frequency would likely be 
a futile effort. Many LTCFs use central pharmacies which 
fill prescriptions for several institutions. With additional 
AMS training, central-fill pharmacists are in a unique posi-
tion to ensure the antibiotic has an appropriate indication, 
dose, duration and is the best choice for the resident based 
on the facility’s antibiogram and treatment pathways; how-
ever, these pharmacists likely lack protected time for these 
activities and often do not have access to resident medical 
records which would be necessary requirements for them to 
play a role in PAIF.8

Aside from limited personnel resources, the availability 
of antibiotic use data could be a challenge in some LTCFs. 
An electronic record with the ability to generate reports (e.g. 
active antibiotic orders, antibiotics completed within the 
last 48 hours, etc.) could serve as an ideal system for identi-
fying opportunities; however, some LTCFs still utilize paper 
records or electronic systems without robust reporting capa-
bilities. In such cases, the ASP clinician would need to rely 
on manual tracking mechanisms often filled out by nursing 
personnel which may be incomplete and add an additional 
task to nursing’s daily workload.

Lastly, family expectations are an important barrier to 
primary provider acceptance of PAIF recommendations. Pro-
viders report feeling pressured by nursing staff, residents and 
families to send urinalyses and cultures for indications such 
as cloudy urine or temporary behavioral changes, and to pre-
scribe antibiotics.8 A recent study of 35 Boston-area nursing 
homes reported increased antibiotic use (adjusted OR 3.43, 
95% CI 1.94-6.05) and hospital transfer (adjusted OR 3.00, 
95% CI 1.19-7.53) when health care proxies were involved 
in decisions on residents with advanced dementia.13 It is 
therefore extremely important to involve families, residents 
and nurses in educational opportunities discussing the risks 
associated with antibiotic misuse in order to increase the 
acceptance of PAIF recommendations in LTCFs.

ANTIMICROBIAL STEWARDSHIP
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OUTPATIENT

The Centers for Disease Control recently reported that 
approximately half of outpatient antibiotic prescribing 
may be suboptimal, due to antibiotic selection, dosing and 
duration, and at least 30% of prescriptions are unneces-
sary.14 With this much room for improvement, there may 
be opportunity for a PAIF strategy, although data regarding 
how best to implement this on the outpatient side is even 
more lacking than in LTCFs. Audit and feedback strategies 
in outpatient clinics have been described with success in 
decreasing antibiotic misuse; however, these mechanisms 
utilize retrospective data and peer prescriber comparisons 
as feedback mechanisms.15 A truly prospective mechanism 
in which a member of an ASP provides patient-specific rec-
ommendations to outpatient providers in real time is not  
well described. 

Pharmacists in community dispensing pharmacies could 
play a role in PAIF; however, pharmacy business models 
would need to change before this type of activity could 
occur. These pharmacists are not allotted time for clinical 
activities, lack access to clinic medical records, and usu-
ally do not have an established relationship with prescrib-
ers unless a collaborative practice agreement is in place. 
While these pharmacists can play a vital role in counseling 
patients regarding their prescribed antibiotic, large drugstore 
companies need to invest in AMS nationwide efforts before 
community pharmacists could truly participate in PAIF.

Opportunities for PAIF in the outpatient setting may exist 
with ambulatory care pharmacists. Many clinic settings 
now have pharmacists on site to provide medication ther-
apy management services. With additional training in AMS, 
these pharmacists could serve as clinic ASP champions along 
with a physician or mid-level practitioner and may be able 
to develop mechanisms to evaluate antibiotic prescriptions 
prior to patients leaving the office visit.  Similar barriers 
as discussed above in LTCFs could be identified, including 
reporting abilities in electronic records, lack of ID training 
and expertise, protected time to perform these services, and 
patient and family pressure to prescribe antibiotics.

As AMS efforts expand beyond acute care hospitals, is it 
critical that LTCFs and outpatient practices start thinking 
outside the box to implement important strategies such  
as PAIF.
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