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Data are needed from outpatient settings to better inform antimicrobial
stewardship. In this study, a random sample of outpatient antibiotic prescriptions by
primary care providers (PCPs) at our health care system was reviewed and compared
to consensus guidelines. Over 12 months, 3,880 acute antibiotic prescriptions were
written by 76 PCPs caring for 40,734 patients (median panel, 600 patients; range, 33
to 1,547). PCPs ordered a median of 84 antibiotic prescriptions per 1,000 patients
per year. Azithromycin (25.8%), amoxicillin-clavulanate (13.3%), doxycycline (12.4%),
amoxicillin (11%), ﬂuoroquinolones (11%), and trimethoprim-sulfamethoxazole (10.6%)
were prescribed most commonly. Medical records corresponding to 300 prescriptions
from 59 PCPs were analyzed in depth. The most common indications for these prescriptions were acute respiratory tract infection (28.3%), urinary tract infection (23%), skin and
soft tissue infection (15.7%), and chronic obstructive pulmonary disease (COPD) exacerbation (6.3%). In 5.7% of cases, no reason for the prescription was listed. No antibiotic
was indicated in 49.7% of cases. In 12.3% of cases, an antibiotic was indicated, but the
prescribed agent was guideline discordant. In another 14% of cases, a guidelineconcordant antibiotic was given for a guideline-discordant duration. Therefore, 76% of
reviewed prescriptions were inappropriate. Ciproﬂoxacin and azithromycin were most
likely to be prescribed inappropriately. A non-face-to-face encounter prompted 34% of
prescriptions. The condition for which an antibiotic was prescribed was not listed in primary or secondary diagnosis codes in 54.5% of clinic visits. In conclusion, there is an
enormous opportunity to reduce inappropriate outpatient antibiotic prescriptions.
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T

he overuse of antibiotics leads to drug resistance, excess adverse events, complications such as Clostridium difﬁcile infections, and increased costs. Most antibiotics
are prescribed in outpatient settings (1, 2). There has been increasing attention to
outpatient antimicrobial stewardship. The White House’s National Action Plan for
Combating Antibiotic Resistant Bacteria set a goal of a 50% reduction in inappropriate
outpatient antibiotic use by 2020 (https://obamawhitehouse.archives.gov/sites/default/
ﬁles/docs/national_action_plan_for_combating_antibotic-resistant_bacteria.pdf). The
U.S. Centers for Disease Control (CDC) recently recommended core elements of outpatient antibiotic stewardship (3). However, more data are needed to establish baseline
outpatient antibiotic usage, identify target levels of prescribing and performance
benchmarks, and better inform stewardship efforts (4).
A national study estimated that approximately 30% of antibiotic prescribing at
ambulatory care visits was not indicated according to professional society guidelines
(5). This ﬁgure likely underestimates inappropriate usage (6), since the study did not
account for the selection of an improper agent or duration of therapy. Indeed, data
suggest unnecessarily broad-spectrum antibiotic use is common in ambulatory care
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FIG 1 Distribution of antibiotic indices for providers with panel sizes ⬎100 patients. Considerable variation was
observed. The median antibiotic index was 84 (dashed line).

settings (7). Recent studies demonstrated that physicians prescribed ﬁrst-line antibiotics for only 37% of adults who were treated for sinusitis and pharyngitis (8), and
ﬂuoroquinolones were most commonly used to treat uncomplicated cystitis, despite
not being ﬁrst-line agents (9, 10).
To our knowledge, there has not been a study of appropriate overall antibiotic
prescribing in a primary care setting that considers agent selection and duration, in
addition to whether an antibiotic was necessary. We sought to establish a baseline for
overall inappropriate antibiotic prescribing in our Veterans Affairs (VA) Healthcare
System primary care clinics. Our objectives were to determine the most common
antibiotics prescribed, the indications for which antibiotics were prescribed, and the
rates of inappropriate usage (deﬁned as failure to comply with consensus guidelines
with regard to indication, agent selection, and duration).
RESULTS
Over 12 months, 3,880 acute antibiotic prescriptions were written by 76 primary care
providers (PCPs) caring for 40,734 patients (median panel, 600 patients; range, 33 to
1,547). The median antibiotic index was 84 antibiotic prescriptions per 1,000 patients
per year, with wide variation between providers (Fig. 1). The most commonly prescribed antibiotics were azithromycin (25.8%), amoxicillin-clavulanate (13.3%), doxycycline (12.4%), amoxicillin (11%), trimethoprim-sulfamethoxazole (10.6%), and cephalexin (7.9%). Fluoroquinolones accounted for 11% of prescriptions (ciproﬂoxacin, 7.6%;
moxiﬂoxacin, 2%; levoﬂoxacin, 1.4%). Other agents represented 8% of prescriptions.
Of the 59 PCPs (39 women, 20 men) who had prescriptions reviewed, 41 were
physicians (36 medical doctors [MDs], 5 doctors of osteopathic medicine [DOs], 30
doctors of internal medicine, and 11 from family practice) and 18 were advanced
practice providers ([APPs]12 nurse practitioners, 6 physicians’ assistants). A total of 316
prescriptions were reviewed. After exclusions (chronic antibiotic prescription, n ⫽ 12;
patient seen as an inpatient, n ⫽ 3; medication prescribed but patient subsequently
told not to take it, n ⫽ 1), 300 were available for analysis. The conditions for which
antibiotics were prescribed were acute respiratory tract infection ([ARTI] 28.3%), urinary
tract infection ([UTI] 23%), skin and soft tissue infection ([SSTI] 15.7%), chronic obstructive pulmonary disease (COPD) exacerbation (6.3%), dental (4.7%), community acquired
pneumonia (4%), and Lyme disease (3.7%). Other conditions comprised the remaining
August 2018 Volume 62 Issue 8 e00337-18
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FIG 2 Appropriateness of antibiotic prescribing for the most common outpatient indications. The data highlight that there are vast opportunities for
interventions to improve practice and that optimal interventions are likely to differ by indication.
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8.7% of prescriptions. In 5.7% of cases, no reason for a prescription was stated
anywhere in the chart. The respective mean and median duration of antibiotic prescriptions were 6.7 and 5 days for ARTI, 8.9 and 7 days for UTI, 8.5 and 7 days for SSTI,
and 5.3 and 5 days for COPD exacerbation.
On the basis of consensus guidelines, antibiotics were not indicated in 49.7%
(149/300) of cases in which they were prescribed. In 12.3% (37/300) of cases, an
antibiotic was indicated, but the prescribed agent was guideline discordant. In another
14% (42/300) of cases, a guideline-concordant antibiotic was given for a guidelinediscordant duration (too long in 95% [40/42]). Therefore, 76% (228/300) of reviewed
prescriptions were inappropriate. The appropriateness of antibiotic prescriptions for the
three most common conditions is shown in Fig. 2. Ciproﬂoxacin and azithromycin were
the antibiotics that were most likely to be prescribed inappropriately (Table 1). The
prevalence of unnecessary antibiotic prescribing was not different between physicians
and APPs (48.5% [98/202] versus 52% [51/98], respectively, not signiﬁcant [NS]), MD and
DO physicians (48.3% [83/172] versus 50% [15/30], respectively, NS), or men and
women providers (46.6% [48/103] versus 51.3% [101/197], respectively, NS). Family
practice physicians were more likely to write unnecessary antibiotic prescriptions
than internal medicine physicians (58.5% [38/65] versus 43.8% [60/137], respectively, P ⫽ 0.07). When also considering agent selection and duration, the prevalence
of inappropriate antibiotic prescribing was higher for APPs than for physicians (82.7%
[81/98] versus 72.8% [147/202], respectively, P ⫽ 0.06), though no signiﬁcant differences were observed between MD and DO physicians (73.3% [126/172] versus 70%
[21/30], respectively, NS), men and women providers (72.8% [75/103] versus 77.7%
[153/197], respectively, P ⫽ 0.39), or family practice and internal medicine physicians
(78.5% [51/65] versus 70.1% [96/137], respectively, P ⫽ 0.24).
No positive C. difﬁcile tests were observed within 90 days among reviewed cases.
Related return visits within 30 days were more common following unnecessary
antibiotic prescriptions than for indicated antibiotic prescriptions (21.5% [32/149]
versus 13.9% [21/151], respectively, P ⫽ 0.10) and for inappropriate antibiotic
TABLE 1 Inappropriate prescriptions, by antibiotica
No. (%) of prescriptions
Antibiotic
Amoxicillin-clavulanate

Reviewed
43

Inappropriate
30 (69.8)

Amoxicillin
Azithromycin

31
74

19 (61.3)
58 (78.4)

Cephalexin
Ciproﬂoxacin
Doxycycline
Nitrofurantoin
TMP-SMX

26
25
33
7
28

12 (46.2)
21 (84.0)
14 (42.4)
0 (0)
13 (46.4)

aFor

Most common reasons for inappropriate prescriptions (n)
No indication: ARTI (12), dental (3), otitis externa (3); guideline-discordant agent:
UTI (4), SSTI (3)
No indication: ARTI (7), unknown (4), endocarditis prophylaxis (3)
No indication: ARTI (33), COPD exacerbation (9), unknown (5); guideline-discordant
agent: ARTI (7)
No indication: SSTI (9)
No indication: UTI (9); guideline-discordant agent: UTI (10)
No indication: ARTI (8)
No indication: ARTI (7), UTI (7)

this analysis, an antibiotic was considered inappropriate if there was no indication for its usage or if the agent chosen was guideline discordant.
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prescriptions than for those optimally prescribed (19.7% [45/228] versus 11.1%
[8/72], respectively, P ⫽ 0.11). An unnecessary antibiotic prescription was signiﬁcantly more likely to be given at a routine versus an acute visit (61% [58/95] versus
44.7% [46/103], respectively, P ⫽ 0.02); however, prescriptions were equally likely to
be inappropriate at either type of encounter (81.1% [77/95] versus 80.6% [83/103],
respectively, NS). The condition for which an antibiotic was prescribed was not
listed in primary or secondary diagnosis codes in 54.5% of clinic visits. A non-faceto-face encounter prompted 34% (102/300) of prescriptions.
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DISCUSSION
To our knowledge, this is the ﬁrst study to describe a comprehensive estimate of
unnecessary and guideline-discordant antibiotic prescribing in a primary care setting.
The study was unique in utilizing all antibiotic prescriptions as a starting point, focusing
on PCPs, and using chart review for determinations of appropriateness (rather than
assuming appropriateness based on coding diagnoses). It also provides data from a VA
setting, which were not captured in the recent national ambulatory care study (5).
We observed substantial antibiotic overuse and a lack of adherence with guidelines
for front-line agents and durations of treatment. Approximately half of prescriptions
were for conditions for which no antibiotic was indicated. There are several reasons our
unnecessary usage may have been greater than the ⬃30% rate estimated for ambulatory care providers (5). First, our methodology of chart review may have enabled us
to assess in greater detail the rationale (or lack of rationale) for prescribing. Second, our
focus was exclusively on the primary care setting, whereas national estimates were
inclusive of emergency department visits and outpatient specialties as well. Lastly, our
ﬁndings suggest that national data may underestimate inappropriate prescribing for at
least some conditions. For example, the national study assumed that all antibiotics
given for UTIs were appropriate, whereas we found 30% were inappropriately prescribed for asymptomatic bacteriuria.
Over a quarter of prescriptions in our clinics were for conditions for which an
antibiotic was indicated, but the agent chosen or treatment duration was guideline
discordant. These observations were not surprising, as previous data have shown that
broad-spectrum antibiotic use is common in ambulatory care settings (7), as are
guideline-discordant prescriptions for ARTIs (8, 11–13), UTIs (9, 14), and SSTIs (15). Our
experience highlights vast opportunities for improvements in antibiotic utilization,
since as few as 11% of agents were optimally prescribed for common conditions such
as ARTIs and SSTIs.
Indeed, our study has important implications for designing outpatient antimicrobial
stewardship interventions. Condition-based interventions focusing on ARTIs, UTIs, or
SSTIs may be high yield, but the focus of the intervention will vary by condition. For
ARTIs, the biggest impact is likely to stem from avoiding prescriptions against conditions for which antibiotics are not indicated. For UTIs, the greatest beneﬁt may be
obtained through education on not treating asymptomatic bacteriuria and by focusing
on prescribing guideline-concordant agents or those deemed appropriate on the basis
of local susceptibility patterns. For SSTIs, there is a particular opportunity to reduce
treatment durations. Drug-based interventions directed against azithromycin or ciproﬂoxacin also may be high yield, since the vast majority of prescriptions for these agents
were inappropriate. As suggested elsewhere (16), interventions focusing on family
practice providers may be useful in our clinics. Other literature has highlighted increased antibiotic prescribing among APPs (17, 18). While we did not ﬁnd differences
in unnecessary prescriptions between APPs and physicians, we did ﬁnd more inappropriate antibiotic prescribing among APPs if antibiotic selection and duration were
considered. Lastly, we noted considerable variation in the antibiotic indices between
providers (Fig. 1). We hypothesize that a relationship exists between the antibiotic
index (overall prescribing) and inappropriate prescribing that may explain some of this
variation. However, such a relationship was not fully evaluated in the present study and
aac.asm.org 4
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requires further analysis. The data here highlight the need for programs to understand
prescribing patterns at their own centers.
Finally, our experience indicates that interventions based on diagnosis codes may
miss many stewardship opportunities. Indeed, only 30% (90/300) of prescriptions
reviewed in this study would have been identiﬁed by diagnosis code. The rate is low for
two reasons. First, PCPs often failed to enter an infection-related diagnosis code for
ofﬁce visits at which an antibiotic was prescribed, even if a diagnosis was mentioned in
the clinic note. Second, approximately one-third of antibiotic prescriptions were generated by non-face-to-face encounters, which typically lack an associated code. Our rate
of such “phantom” prescribing was greater than the ⬃15% rate estimated in a study of
Medicare patients with recent myocardial infarction (19), suggesting that it may be
fruitful for stewardship programs to address such practices. To ascertain a true estimate
of antibiotic utilization, centers may ﬁnd greater beneﬁt in reviewing lists of all
antibiotics prescribed, as was done here, rather than focusing exclusively on infectionassociated diagnosis codes. A shortcoming of our approach is that it limits the ability
to review appropriate nonprescription of antibiotics (e.g., withholding antibiotics in a
patient with the common cold). Thus, an argument could be made for incorporating
both techniques into a comprehensive outpatient stewardship program.
Other limitations of this study included its retrospective design and the inclusion of
a single VA health care system. Therefore, the results may not be generalizable to other
regions or to community primary care settings; coding practices, in particular, may
differ. Also, the dose of antibiotic was not considered in the determination of appropriateness. Had dosing been evaluated, the rates of inappropriate use likely would have
been higher. Decisions regarding the necessity of antibiotic prescribing assume accurate documentation. As such, it is possible that some prescriptions that we classiﬁed as
unnecessary were indicated, but incompletely documented. Similarly, with regard to
guideline concordance, there could be individual patient factors unknown to reviewers
that might justify a provider’s decision to deviate from the guidelines. Thus, it is
possible that some guideline-discordant prescriptions in our sample were justiﬁed but
classiﬁed as inappropriate. Finally, we reviewed a subset of randomly chosen prescriptions. While it is possible that results may have differed if more prescriptions were
assessed, our ﬁndings are plausible and broadly in keeping with data from other
studies.
Conclusions. Our data suggest that prior studies of inappropriate outpatient antibiotic use may have underestimated the extent of the problem. Through a detailed
review of medical records for PCPs, we identiﬁed substantial room for improvement in
antibiotic prescribing, especially when agent selection and duration were also considered. Our ﬁndings raise important considerations for the design of outpatient stewardship programs, targeted to speciﬁc types of infection, antibiotic agents, and types of
providers. Moreover, the data support interventions directed toward prescriptions
generated by non-face-to-face encounters and those without a corresponding diagnosis code. We are following up this baseline investigation with an intervention to
improve outpatient antibiotic prescribing, in which initial education sessions are followed by email-based peer comparison of overall antibiotic prescribing rates.
MATERIALS AND METHODS
Data from 1 September 2015 to 31 August 2016 were collected retrospectively, as part of an initiative
to improve outpatient antibiotic prescribing. The data collection form is included as Spreadsheet S1 in
the supplemental material. There were no active outpatient stewardship efforts under way during this
time period. As the data presented here were gathered as part of quality improvement activities, VA
Pittsburgh Institutional Review Board (IRB) approval was waived. All outpatient antibiotic prescriptions
written by VA Pittsburgh Healthcare System primary care providers (PCPs) from our seven clinics were
catalogued. Prescriptions for ⬎28 days were excluded to focus on acute infections.
Charts were reviewed from PCPs who were expected to be present for a subsequent intervention
phase. Among these PCPs, a subset of prescriptions (a 5% random sample with a minimum of 5
prescriptions per provider, or all prescriptions if ⬍5 were ordered by a provider) were assessed for
compliance with consensus guidelines. Each case was evaluated by one of the authors, who determined
the indication for the antibiotic prescribed on the basis of the documentation in the patient’s chart. It was
determined if the prescribed antibiotic was indicated for the condition documented and if the prescripAugust 2018 Volume 62 Issue 8 e00337-18

aac.asm.org 5

Shively et al.

Antimicrobial Agents and Chemotherapy

SUPPLEMENTAL MATERIAL
Supplemental material for this article may be found at https://doi.org/10.1128/AAC
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