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phenotypes of outpatient antibiotic prescribing practices using an unsupervised ma-
chine learning clustering algorithm.

Methods:  We extracted diagnoses and prescribing data on all problem-focused 
visits with a physician or nurse practitioner between 6/11/2018  – 12/11/2018 for a 
state-wide association of pediatric practices across Massachusetts. Clinicians with 
fewer than 100 encounters were excluded. The proportion of encounters resulting in 
an antibiotic prescription were calculated. Proportions were stratified by diagnoses: 
otitis media (OM), pharyngitis, pneumonia (PNA), sinusitis, skin & soft tissue infec-
tion (SSTI), and urinary tract infection (UTI). We then applied consensus k-means 
clustering, a form of unsupervised machine learning, across all included clinicians to 
create clusters (or phenotypes) based on their prescribing rates for these 6 conditions. 
A scree plot was used to determine the optimal number of clusters.

Results:  A total of 431 clinicians at 77 practices with 234,288 problem-focused visits 
were included (Table 1). Overall, 42,441 visits (18%) resulted in an antibiotic prescrip-
tion. Individual clinician prescribing proportions ranged from 5% of visits up to 44%. The 
optimal number of clusters was determined to be four (designated alpha, beta, gamma, 
delta). Antibiotic prescribing rates were similar for each phenotype across AOM, pharyn-
gitis, and pneumonia but differed substantially for sinusitis, SSTI, and UTI (Figure 1). The 
beta phenotype had the highest median rates of prescribing across all conditions while the 
delta phenotype had the lowest median prescribing rates except for UTI.

Table 1. Patient demographics and clinician characteristics

Figure 1. Novel phenotypes of antibiotic prescribing practices across six common 
conditions

Conclusion:  Antibiotic prescribing varies by both condition and individual clin-
ician. Clustering algorithms can be used to derive phenotypic antibiotic prescribing 
practices. Antimicrobial stewardship efforts may have a higher impact if tailored by 
antibiotic prescribing phenotype.
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Background:  After collecting data on diminishing S.  pneumoniae suscepti-
bility rates, the Madison VA aimed to optimize azithromycin prescribing practices by 
enhancing the involvement of outpatient pharmacists. This study aimed to develop 
effective pharmacy-led stewardship teams in the outpatient setting and assess their col-
lective impact on promoting judicious azithromycin prescribing.

Methods:  Madison VA outpatient pharmacists initiated an azithromycin stew-
ardship protocol in 4/2019 to intervene on prescriptions suspected to be discordant 
with expert guidelines for COPD, pneumonia, sinusitis, or bronchitis. After pharma-
cist follow-up with providers to discuss potentially inappropriate prescriptions, rec-
ommendations and outcomes were subsequently documented in the electronic health 
record. Given the longitudinal nature of outpatient pharmacist interventions, a post-
hoc survey was provided to assess pharmacists’ perceptions of this protocol, barriers to 
intervention, and areas for improvement.

Results:  Between 10/2018 and 4/2020, 18 pharmacists intervened on 42 out-
patient azithromycin prescriptions to recommend alternative antibiotics with 
improved streptococcal coverage or supportive care alone. Indications warranting the 
most intervention included COPD exacerbations, upper respiratory infections, and 
bronchitis. Factors most often cited by pharmacists as barriers to intervention included 
negative impact on workload, provider reluctance, and insufficient time for follow-up. 
All surveyed pharmacists believed that prescribers, most commonly primary care pro-
viders, were fairly or very receptive to their recommendations. Data evaluated from 
10/2018 to 12/2019 revealed a 45% decrease in azithromycin prescribing.

Conclusion:  Azithromycin prescribing has steadily declined at the Madison VA, 
reinforced by the implementation of an outpatient pharmacist stewardship team. To 
more seamlessly integrate recommendation-making into pharmacist workflow, deter-
mining solutions to identified barriers is currently underway. It is hoped that contin-
ued pharmacist involvement in outpatient antibiotic stewardship can be a sustainable 
practice and transferrable strategy to other antimicrobial agents in the future.
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Background:  In an effort to support stewardship endeavors, the MITIGATE (a 
Multifaceted Intervention to Improve Prescribing for Acute Respiratory Infection for 
Adult and Children in Emergency Department and Urgent Care Settings) Toolkit was 
published in 2018, aiming to reduce unnecessary antibiotics for viral respiratory tract 
infections (RTIs). At the University of Washington, we have incorporated strategies 
from this toolkit at our urgent care clinics. This study aims to address solutions to some 
of the challenges we experienced.

Challenges and Solutions

Methods:  This was a retrospective observational study conducted at Valley 
Medical Center (Sept 2019-Mar 2020) and the University of Washington (Jan 2019-
Feb 2020) urgent care clinics. Patients were identified through ICD-10 diagnosis codes 


