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ORIGINAL RESE ARCH

Antibiotic resistance leads to an esti-
mated 2.8 million infections and 35,000 
deaths per year in the United States, 
making it one of the greatest public 
health threats today.1 Prescribing antibiot-
ics inappropriately is an important modi-
fiable risk factor for antibiotic resistance.2 
Antibiotic use in ambulatory settings 
represents the highest volume (85%-
95%)3 and the majority of dollars spent on 
antibiotics for human health care. Thus, 
it is an important antibiotic stewardship 
target.4,5 However, data describing anti-
microbial misuse in the outpatient setting 
are limited.6 We aimed to describe volume 
and patterns of antimicrobial prescription 
practices in a large university-owned 
outpatient practice in South Florida. 

Methods
We reviewed the ambulatory antibiotic 

prescribing practices carried out in 2016 
by the University of Miami Medical Group 
(UMMG) practitioners. Electronically 
prescribed antimicrobials were identified 
using codes from the Multum Lexicon 
Drug Database. Antimicrobials included 

in our search included antibiotics and an-
tifungals but not antivirals or antiparasitic 
agents. We adopted a measure used in 
some outpatient antimicrobial steward-
ship reports that classifies antibiotics as 
narrow spectrum (NS) or broad spectrum 
(BS). NS antibiotics include first-genera-
tion cephalosporins, sulfonamides, tetra-
cyclines, metronidazole, and penicillin. BS 
antibiotics include quinolones, macro-
lides, broad-spectrum cephalosporins 
and extended spectrum penicillins, and 
lincomycin derivatives. 

Practitioners were MDs (including 
DOs) and advanced practitioners (PAs 
and APRNs). Provider specialties were 
characterized into 17 specialty groups 
based on the American Medical Associa-
tion’s self-designated practice specialties. 
Five medical specialties were further 
analyzed with the following parameters: 
ratio of total number of antimicrobials/
total medications and number of visits, 
as well as practitioner’s professional 
information (ie, foreign/domestic degree, 
years of practice after graduation, and 
rate of patient satisfaction with individual 

provider). The 5 medical specialty prac-
tices analyzed in more detail included 
urology (2 locations, 12 providers), family 
medicine (2 locations, 8 providers), inter-
nal medicine (5 locations, 10 providers), 
pediatrics (2 locations, 10 providers), and 
gynecology (1 practice, 5 providers). 

Results
In 2016, 798 UMMG practitioners con-

sulted patients in 4831 individual clinics. 
A total of 596,895 prescriptions were 
electronically prescribed, with 53,927 
(9.03%) of those being antimicrobials. 
Quinolones, macrolides, and trimetho-
prim-sulfamethoxazole were the most 
commonly prescribed antimicrobials. 
Prescription rates for NS and BS were 
47% and 53%, respectively. Volume and 
top-prescribing antimicrobials varied 
among different practices. Gynecology 
practitioners prescribed 3308 antimicro-
bials (fluconazole, metronidazole, doxy-
cycline), urology practitioners prescribed 
2610 (ciprofloxacin, trimethoprim- 
sulfamethoxazole, levofloxacin), internal 
medicine practitioners prescribed 1761 
(azithromycin, cefuroxime, doxycycline), 
pediatric practitioners prescribed 1381 
(amoxicillin, azithromycin, cefuroxime), 
and dermatology practitioners prescribed 
1133 (doxycycline, minocycline and tri-
methoprim-sulfamethoxazole). 

Antibiotic prescribing patterns and 
frequency were different according to the 
type of practice and the type of prescriber 
(MD/DO vs APRN/PA). The average ratio 
of number of antimicrobials prescribed 
per visit was 0.15 and varied from 0.03 
(pediatricians) to 0.49 (gynecologists). 
The volume of antibiotic prescriptions 
varied between practices and depended 
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on location and provider. No correlation 
was identified between number of antimi-
crobials prescribed and volume of visits 
per provider (0.09), number of years of 
practice (0.05), domestic or foreign degree, 
or global patient satisfaction score with 
the individual provider. The standard de-
viation for all these findings was 123. The 
average number of antimicrobial prescrip-
tions per provider per year was 67. Only 1% 
of the providers wrote more than 43 anti-
microbials prescriptions in a year. Three of 
the top 5 providers prescribing antimicro-
bials were advanced practitioners.

Discussion
Our report describes antimicrobial 

prescription practices of a single, large 
university-owned outpatient practice. 
Compared with previous findings among 
providers in large health care systems, 
providers in our practice had written 
fewer prescriptions for antimicrobials.6 
In addition, fewer BS antibiotics were 
prescribed in our practice compared with 
large health care systems and recent-
ly published national study data.6 The 
national study also examined changes in 
BS and NS antibiotics.6 Findings showed 
no significant changes from 2011 to 2016 
and that the BS antibiotic prescription 
rate was still 1.8 times higher than the NS 
prescription rate.6

The National Action Plan for Combat-
ing Antibiotic-Resistant Bacteria was es-
tablished in 2015 and updated in 2020 to 
provide a roadmap for the United States 
to combat antimicrobial resistance.7 One 
of the significant goals of the National 
Action Plan is to lower the annual propor-
tion and rate of antibiotic prescriptions 
for outpatient visits where antibiotics are 
not needed (according to evidence-based 
guidelines) and provide descriptive statis-
tics for trends in unnecessary prescribing 
patterns. In order to comply with this ob-
jective, it is required that each institution 
determine the rate and appropriateness 
of antibiotic prescriptions in their out-
patient services. Assessing appropriate-
ness for all services may not be realistic 
in large practices where about a half a 

million antimicrobials were prescribed in 
a given year. A more realistic approach 
would be to perform random selection 
of services and providers. For our report, 
individual medical records were not 
reviewed, so the appropriateness of the 
antibiotic prescription practices in the 
institution was not assessed.

In the analyzed subgroup of practi-
tioners, we found no association between 
the rate of antimicrobials/prescriptions 
and patient load, patient satisfaction 
rates, or type or location of practices. We 
also found that pediatricians prescribe 
fewer antibiotics, which is similar to pre-
vious reports.5 In addition, pediatricians 
had the lowest rate of antibiotic prescrip-
tions. Our data confirm previous study 
findings8,9 that nonphysician practitioners 
(PAs and APRNs) prescribe antibiotics at 
the highest rates. This could be explained 
by the level of training, type of patients, 
or other factors. The reasoning behind 
some advanced practitioners prescribing 
antibiotics at high rates (up to 1 antibiotic 
every 2 patients) is unclear and requires a 
more detailed analysis. According to our 
study findings, however, this is not related 
to the volume of patients seen by the 
provider or patient satisfaction.

Limitations to this study include only 
electronic prescriptions being evaluated, 
and the appropriateness of antibiotic 
choice per patient was not identified. 
Nevertheless, the great majority of 
prescriptions in 2016 were electronic. 
Another limitation was that this analy-
sis was done on a convenience sample 
rather than a random sample, and this 
methodology could lead to biased results. 
Nevertheless, this report provides import-
ant initial information about antimicrobial 
practices in this Institution.

Conclusion
In summary, this report establishes a 

baseline for the antimicrobial prescription 
practices of UMMG providers. The study 
highlights the providers who prescribe 
fewer antibiotics and explains that the 
level of prescribing is not predicted by the 
volume of patients or patient satisfaction.
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