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Abstract

Objective: Assessments of antibiotic prescribing in ambulatory care have largely focused on viral acute respiratory infections (ARIs). It is
unclear whether antibiotic prescribing for bacterial ARIs should also be a target for antibiotic stewardship efforts. In this study, we evaluated
antibiotic prescribing for viral and potentially bacterial ARIs in patients seen at emergency departments (EDs) and urgent care centers (UCCs).

Design: This retrospective cohort included all ED and UCC visits by patients who were not hospitalized and were seen during weekday, day-
time hours during 2016–2018 in the Veterans Health Administration (VHA). Guideline concordance was evaluated for viral ARIs and for 3
potentially bacterial ARIs: acute exacerbation of COPD, pneumonia, and sinusitis.

Results: There were 3,182,926 patient visits across 129 sites: 80.7% in EDs and 19.3% in UCCs. Mean patient age was 60.2 years, 89.4% were
male, and 65.6% were white. Antibiotics were prescribed during 608,289 (19.1%) visits, including 42.7% with an inappropriate indication. For
potentially bacterial ARIs, guideline-concordant management varied across clinicians (median, 36.2%; IQR, 26.0–52.7) and sites (median,
38.2%; IQR, 31.7–49.4). For viral ARIs, guideline-concordant management also varied across clinicians (median, 46.2%; IQR, 24.1–68.6)
and sites (median, 40.0%; IQR, 30.4–59.3). At the clinician and site levels, we detected weak correlations between guideline-concordant man-
agement for viral ARIs and potentially bacterial ARIs: clinicians (r= 0.35; P = .0001) and sites (r= 0.44; P < .0001).

Conclusions: Our findings suggest that, across EDs and UCCs within VHA, there are major opportunities to improve management of both
viral and potentially bacterial ARIs. Some clinicians and sites are more frequently adhering to ARI guideline recommendations on antibiotic
use.

(Received 20 July 2020; accepted 13 October 2020; electronically published 14 December 2020)

Antibiotic use is an important contributor to the spread and emer-
gence of antibiotic resistance, and themajority of human-related anti-
biotic use occurs in outpatient care.1,2 Emergency departments (EDs)
and urgent care centers (UCCs) aremajor providers of outpatient care
in the United States. In 2017, there were 139 million ED visits and an
estimated 89 million UCC visits.3,4 Antibiotic prescriptions were
linked to 14% of ED visits and more than one-third of UCC visits.5,6

In both settings, patients with viral acute respiratory infections (ARIs)
are frequently prescribed unnecessary antibiotic therapy.5,6

An antibiotic stewardship toolkit designed for EDs andUCCs rec-
ommends that stewardship efforts focus primarily onmonitoring and
reducing unnecessary antibiotic use for likely viral ARIs, such as acute
bronchitis and upper respiratory tract infections (URIs).7,8 However,
this approach ignores another potential opportunity for antibiotic
stewardship—antibiotic prescribing for themany infections forwhich

antibiotics are indicated. In ambulatory care settings, including EDs
andUCCs, fewmulticenter studies have assessed how often antibiotic
use is appropriate when a bacterial infection is present and an anti-
biotic is indicated.9–11

In this study, we evaluated ED and UCC antibiotic-prescribing
practices for both viral and potentially bacterial ARIs across clini-
cians and across sites. Our study was conducted within the
Veterans Health Administration (VHA), the largest integrated
healthcare system in the United States.

Methods

The Institutional Review Board of the University of Iowa and the
Research and Development Committee of the Iowa City Veterans
Affairs Health Care System approved this study and waived
informed consent.

We constructed a retrospective cohort of all ED and UCC
encounters across the VHA from January 1, 2016, to December
31, 2018. This included 92 VHA medical centers with only an
ED, 21 with only a UCC, and 16 with an ED and UCC at some
point during the study period. We included ED and UCC visits
if they occurred on weekdays (Monday–Friday) during daytime
hours (7:00 A.M. to 3:00 P.M.). The rationale for this time frame
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was that many sites used non-VA pharmacies to fill outpatient pre-
scriptions during off hours, and we did not have comprehensive
access to these non-VA data. Patients were excluded if they were
admitted to a VA hospital within 24 hours of the visit.

Using the Veterans’ Affairs Informatics and Computing
Infrastructure (VINCI), we collected national administrative data
from the VHA’s Corporate Data Warehouse (CDW), including
patient demographics, antibiotics, comorbidities, and diagnoses
as defined by International Classification of Diseases, Tenth
Revision (ICD-10) codes.

We collected data on all oral outpatient antibiotics prescribed
and dispensed between the visit intake time and up to 24 hours
after the visit. We obtained data only on antibacterial agents, as
defined by the National Healthcare Safety Network’s
Antimicrobial Use and Resistance Module.12

ICD-10 classification scheme

We used ICD-10 codes assigned to individual visits to classify each
visit into 1 of 3 tiers, based on established methodology
(Supplementary Table 1 online).11,13 Tier 1 diagnoses included
conditions for which antibiotics are almost always indicated (ie,
appropriate), such as nonpurulent skin and soft-tissue infections
(SSTIs), urinary tract infections (UTIs), and pneumonia. Tier 2
diagnoses included conditions for which antibiotics are sometimes
indicated (ie, potentially appropriate), such as purulent SSTIs,
sinusitis, and chronic obstructive pulmonary disease (COPD).
Tier 3 diagnoses included conditions for which antibiotics are
almost never indicated (ie, inappropriate). Tier 3 was further di-
vided into 2 groups: (1) tier 3 respiratory diagnoses, which
included acute bronchitis, nonsuppurative otitis media, allergy
conditions, asthma, and URIs, and (2) tier 3 nonrespiratory diag-
noses, which included all conditions with no appropriate or poten-
tially appropriate antibiotic indication that was not already
classified as tier 3 (respiratory). For each tier, we assessed the fre-
quency at which antibiotics were prescribed across clinicians and
across sites. If there was>1 ICD-10 code associated with a visit and
the codes belonged to different tiers, the code from the lowest tier
was assigned to the visit.

In addition to using these tiers, we also measured the frequency
of antibiotic prescribing for visits associated with diagnostic codes
of certain common infection types.

Assessment of guideline-concordant management

We assessed guideline-concordant management for 2 viral ARIs
(acute bronchitis and URIs) and 4 bacterial or potentially bacterial
ARIs (hereafter “potentially bacterial ARIs”): acute exacerbations
of COPD, acute sinusitis, streptococcal pharyngitis, and bacterial
pneumonia. Criteria for guideline concordance were based on pro-
fessional guidelines, as summarized in Table 1.14–18 For viral ARIs,
we only assessed guideline concordance in patients who were not
immunosuppressed and did not have a concomitant tier 1 or tier 2
diagnosis. Because chronic lung diseases are included in tier 2,
patients with these conditions were excluded from our assessment
of viral ARIs. For viral ARIs, a decision to not prescribe antibiotics
was deemed guideline concordant. For potentially bacterial ARIs,
we only assessed guideline concordance in patient visits prescribed
an antibiotic; we excluded patient visits who had a second tier 1 or 2
diagnosis in addition to the infection type under evaluation. For
potentially bacterial ARIs, guideline concordance was based on
antibiotic selection and duration. To facilitate comparison to other
published studies, we considered amoxicillin to be a guideline-

concordant agent for acute sinusitis.19 For COPD, we applied
the 2015 Global Initiative for Chronic Obstructive Lung Disease
(GOLD) guidelines to all 3 years even though the GOLD guidelines
were updated in 2017.

Guideline concordance was assessed across clinicians and
across sites. We assessed guideline concordance across all unique
sites and for individual clinicians who had ≥10 qualifying visits for
any given condition. However, the number of cases with strepto-
coccal pharyngitis was too small to assess variation at the clinician
level and the site level, so it was not included in further analyses.

We calculated a Pearson correlation coefficient to assess the cor-
relation between 2 rates: (1) the frequency of guideline-concordant
antibiotic selection and duration for potentially bacterial ARIs and
(2) appropriate antibiotic nontreatment of viral ARIs. This correlation
was assessed at the clinician level and at the site level. We used SAS
Enterprise Guide version 7.1 software (SAS Institute, Cary, NC) for all
data analyses.

Results

There were 3,182,926 patient visits across 129 sites from 2016 to 2018:
2,568,516 (80.7%) occurred in EDs and 614,410 (19.3%) occurred in
UCCs. The mean patient age was 60.2 years (SD, 15.7), 89.4% were
male, and 65.6% were white. A complete description of patient dem-
ographics is found inTable 2. Themost common infections associated
with visits across all sites were SSTIs (3.8%), acute bronchitis (3.2%),
URIs (2.8%), and UTIs (2.4%).

Antibiotic prescriptions

Antibiotics were prescribed to 608,289 (19.1%) visits, including
467,713 (18.2%) in EDs and 140,576 (22.9%) in UCCs. At the cli-
nician level, physicians prescribed antibiotics for 18.5% of their vis-
its compared to 22.9% for advanced practice providers (APPs).

In total, 643,421 antibiotic prescriptions were ordered; >1 anti-
biotic was prescribed at 5.8% of these antibiotic-prescribing visits.
The most commonly prescribed antibiotics were amoxicillin/clav-
ulanate (17.5%), macrolides (16.7%), tetracyclines (15.5%), ceph-
alosporins (14.4%), and fluoroquinolones (13.0%). The median
duration of antibiotic therapy was 7 days (IQR, 7–10).

Antibiotic prescribing by tiers and by diagnoses

Among all visits during which antibiotics were prescribed, 162,129
(26.7%) were classified as tier 1 (appropriate), 186,563 (30.7%)
were tier 2 (potentially appropriate), and 259,472 (42.7%) were tier
3 (inappropriate), which included 97,658 (16.1%) for tier 3 (respi-
ratory) and 161,814 (26.6%) for tier 3 (nonrespiratory). Only 125
antibiotic-prescribing visits (<0.01%) lacked any diagnostic code.

Overall, antibiotics were prescribed for 74.0% of tier 1 visits,
including 80.2% of visits for UTIs, 75.5% for bacterial pneumonia,
and 75.3% for streptococcal pharyngitis. Antibiotics were pre-
scribed for 48.2% of tier 2 visits, including 83.4% of visits for sinus-
itis, 81.1% for suppurative otitis media, and 62.1% for acute
exacerbations of COPD. Antibiotics were prescribed for 49.4%
of tier 3 (respiratory) visits and 6.8% of tier 3 (nonrespiratory) vis-
its. Table 3 shows clinician-level and site-level variations in anti-
biotic prescribing based on tiers. Supplementary Table 2
(online) and Supplementary Figures 1–2 (online) show antibiotic
prescribing based on diagnosis tiers stratified by physicians versus
APPs and EDs versus UCCs. Supplementary Tables 3 and 4
(online) show antibiotic prescribing based on diagnostic tiers
stratified by US census region and year of visit, respectively.
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Guideline-concordant management

Criteria for assessing guideline concordance were applied (Table 1).
There were 81,629 qualifying visits for acute bronchitis and 74.1%
were prescribed an antibiotic. In patients prescribed an antibiotic
for bronchitis, the median duration of antibiotic therapy was 7 days
(IQR, 5–10), and the most common antibiotic agents prescribed were
azithromycin (47.3%) and doxycycline (23.9%). There were 73,176
qualifying URI visits and 35.5% of these patients were prescribed
an antibiotic. In patients prescribed an antibiotic for URI, the median
duration of antibiotic therapy was 7 days (IQR 5–10), and again, the
most common antibiotics prescribed were azithromycin (45.9%) and
doxycycline (12.6%).

Table 4 shows guideline-concordant antibiotic selection and
duration in patients prescribed an antibiotic for potentially bacterial
ARIs. Guideline concordance was highest for acute exacerbations of
COPD (75.7%) and lowest for acute sinusitis (18.3%). Monotherapy
with azithromycin was a common discordant antibiotic regimen in
patients with pneumonia and risk factors for drug-resistant
Streptococcus pneumoniae (22.3% of cases). Azithromycin mono-
therapy was also prescribed in 11.2% of patients with streptococcal
pharyngitis and 15.9% with acute sinusitis. Antibiotic duration was
excessively long in 40.0% of patients with pneumonia and 62.4%
with sinusitis. The median duration of antibiotic therapy was 7 days
(IQR, 5–10) for pneumonia and 10 days (IQR, 7–10) for sinusitis.

Table 5 shows variation in guideline-concordant antibiotic pre-
scribing for common infection types at the clinician and site levels.
For 112 clinicians who had ≥10 qualifying visits for each of the
5 infection types, the mean rate of appropriate antibiotic nontreat-
ment for viral ARIswas 35.6% (SD, 21.7) and themean rate of guide-
line-concordant antibiotic selection and duration for 3 potentially
bacterial ARIs was 38.6% (SD, 19.1). We detected a weak, positive

correlation between these clinician-level rates (r= 0.35; 95% CI,
0.18–0.51; P = .0001) (Fig. 1). For 129 sites, the mean rate of appro-
priate antibiotic nontreatment for viral ARIs was 46.1% (SD, 21.6)
and themean site-level rate of guideline-concordant antibiotic selec-
tion and duration for 3 potentially bacterial ARIs was 40.7% (SD,
12.4). We detected a weak positive correlation between these site-
level rates (r= 0.44; 95% CI, 0.29–0.57; P < .0001) (Fig. 2).

Discussion

In this national cohort of ED and UCC visits within the VHA, we
foundmany opportunities to improve antibiotic prescribing. These
opportunities include (1) discouraging unnecessary antibiotic use
for viral ARIs, especially acute bronchitis and (2) ensuring appro-
priate antibiotic selection and duration for potentially bacterial
ARIs, such as sinusitis and pneumonia.

It was encouraging to see a positive, albeit weak, correlation
between trends in antibiotic nontreatment for viral ARIs and
guideline-concordant antibiotic selection and duration for poten-
tially bacterial ARIs at both the clinician and site levels. This find-
ing suggests that clinicians and sites that were more likely to apply
guideline recommendations for potentially bacterial ARIs were
also more likely to apply guideline recommendations (ie, not pre-
scribing antibiotics) for viral ARIs. Based on these associations, we
speculate that optimal antibiotic prescribing may reflect clinician-
specific behaviors as well as institutional norms and/or antibiotic
stewardship interventions. During the study period, the VHA’s
Academic Detailing Service released an Acute Respiratory Tract
Infection dashboard that provides clinician-level data on antibiotic
use for uncomplicated ARIs. Use of this dashboard has likely varied
across sites and, in turn, may have contributed to some of the inter-
facility variation that our study has demonstrated.

Table 1. Criteria for Assessing Guideline-Concordant Management

Potentially
Bacterial ARIs Inclusion Criteriaa Definition of Guideline-Concordant Care

COPD, acute exac-
erbation

Antibiotic prescribed and no concomitant tier 1 or tier 2 diagnostic code Antibiotics: amoxicillin, amoxicillin/clavulanate, tetracy-
clines, or macrolides
Duration: 5–10 d

Pharyngitis, strep-
tococccal

Antibiotic prescribed and no concomitant tier 1 or tier 2 diagnostic code Antibiotics: Amoxicillin or penicillin
Duration: 10 db

Pneumonia Antibiotic prescribed, no concomitant tier 1 or tier 2 diagnostic code, case
met criteria for possible drug-resistant pneumococcusc

Antibiotics: β-lactam þ atypical coveraged or respiratory
floroquinolone (ie, levofloxacin or moxifloxacin)
Duration: 5–7 d

Sinusitis, acute Antibiotic prescribed and no concomitant tier 1 or tier 2 diagnostic code Antibiotics: Amoxicillin, amoxicillin-clavulanate, doxycy-
cline
Duration: 5–7 d

Viral ARIs Inclusion Criteria Definition of Guideline-Concordant Care

Bronchitis, acute Not immunosuppressede and no concomitant tier 1 or tier 2 diagnostic
code

No antibiotic was prescribed

Upper respiratory
tract infection

Not immunosuppressed,e no concomitant code for acute bronchitis and
no concomitant tier 1 or tier 2 diagnostic code

No antibiotic was prescribed

Note. ARI, acute respiratory tract infections; COPD, chronic obstructive pulmonary disease.
aPatients were assigned to an ARI-type based on the ICD-10 code associated with the patient visit.
bA single dose of intramuscular benzathine penicillin G was considered to be a guideline-concordant duration.
cRisk factors for drug-resistant Streptococcus pneumoniae were based on the 2007 guidelines on community-acquired pneumonia from the Infectious Diseases Society of American and the
American Thoracic Society. These included chronic heart, lung, liver, or renal disease; diabetesmellitus; alcoholism;malignancies; immunosuppressing conditions or use of immunosuppressing
drugs. We did not capture data on asplenia or antibiotic use within the prior 3 months, nor did we distinguish community-acquired pneumonia from healthcare-associated pneumonia.
dβ-lactam options included amoxicillin, amoxicillin-clavulanate, cefuroxime, or cefpodoxime. Options for atypical coverage were azithromycin, clarithromycin, or doxycycline.
eImmunosuppression was defined as having a diagnosis of lymphoma, leukemia, HIV/AIDs, or organ transplantation during the 12 months prior to the visit OR receipt of an immunosuppressive
medication, which was defined as follows: prednisone or steroid equivalent at a dose ≥20 mg/day during the 30 d prior to the visit, chemotherapy within the 30 d prior to the visit, or an
antirejection medication, biologic agent or a disease-modifying anti-rheumatic drug (DMARD) within the 3 mo prior to the visit.
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Table 2. Characteristics of Patient Visits to VHA Emergency Departments and Urgent Care Centers, 2016–2018

Variable
Total (n=3,182,926),

No. (%)
Antibiotic Prescribed (n=608,289),

No. (%)
No Antibiotic Prescribed (n=2,574,637),

No. (%)

Age, median y (IQR) 63 (51–70) 64 (52–71) 62 (51–70)

Sex, male 2,845,992 (89.4) 543,165 (89.3) 2,302,827 (89.4)

Race

White 2,089,363 (65.6) 431,055 (70.9) 1,658,308 (64.4)

Black 829,859 (26.1) 131,578 (21.6) 698,281 (27.1)

Ethnicity Hispanic 181,943 (5.7) 30,322 (5.0) 151,621 (5.9)

Region

Northeast 416,678 (13.1) 71,036 (11.7) 345,642 (13.4)

Midwest 728,057 (22.9) 150,124 (24.7) 577,933 (22.5)

South 1,326,408 (41.7) 252,749 (41.6) 1,073,659 (41.7)

West 711,783 (22.4) 134,380 (22.1) 577,403 (22.4)

Comorbidities

Alcohol abuse 395,720 (12.4) 62,958 (10.4) 332,762 (12.9)

Cardiac arrhythmias 518,166 (16.3) 95,362 (15.7) 422,804 (16.4)

CHF 287,325 (9.0) 53,514 (8.8) 233,811 (9.1)

COPD 668,597 (21.0) 165,751 (27.3) 502,846 (19.5)

Diabetes 904,738 (28.4) 184,645 (30.4) 720,093 (28.0)

Liver disease 247,330 (7.8) 42,325 (7.0) 205,005 (8.0)

Malignancy 298,808 (9.4) 59,140 (9.7) 239,668 (9.3)

Renal disease 317,784 (10.0) 57,750 (9.5) 260,034 (10.1)

Immunosuppressed 117,866 (3.7) 23,553 (3.9) 94,313 (3.7)

Type of visit

ED 2,568,516 (80.7) 467,713 (76.9) 2,100,803 (81.6)

UCC 614,410 (19.3) 140,576 (23.1) 473,834 (18.4)

Clinician at visit

Physician 1,679,669 (52.8) 311,074 (51.1) 1,368,595 (53.2)

Advanced practice provider 711,796 (22.4) 163,194 (26.8) 548,602 (21.3)

Not specificed, or other 791,461 (24.9) 134,021 (22.0) 657,440 (25.5)

Tiers 1, 2 or 3a

Tier 1 219,124 (6.9) 162,129 (26.7) 56,995 (2.2)

Tier 2 387,274 (12.2) 186,563 (30.7) 200,711 (7.8)

Tier 3 (respiratory) 197,796 (6.2) 97,658 (16.1) 100,138 (3.9)

Tier 3 (nonrespiratory) 2,377,400 (74.7) 161,814 (26.6) 2,215,586 (86.1)

Specific diagnosis

Bronchitis, acute 103,209 (3.2) 78,405 (12.9) 24,804 (1.0)

COPD, acute 44,191 (1.4) 27,702 (4.6) 16,489 (0.6)

Otitis media, suppurative 2,611 (0.1) 2,120 (0.4) 491 (0.02)

Pharyngitis, streptococcal 2,615 (0.1) 1,970 (0.3) 645 (0.03)

Pneumonia 23,978 (0.8) 18,102 (3.0) 5,876 (0.2)

Sinusitis, acute 55,212 (1.7) 46,068 (7.6) 9,144 (0.4)

SSTI 119,792 (3.8) 86,221 (14.2) 33,571 (1.3)

URI 88,158 (2.8) 35,478 (5.8) 52,680 (2.1)

UTI 77,247 (2.4) 60,804 (10.0) 16,443 (0.6)

Note. IQR, interquartile range; COPD, chronic obstructive pulmonary disease; CHF, congestive heart failure; ED, emergency department; SSTI, skin and soft-tissue infection; UCC, urgent care
center; URI, upper respiratory tract infection; UTI, urinary tract infection.
aThere were 1,332 visits without an associated diagnostic code.
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Our study’s findings agree with prior reports on EDs and UCCs
that have demonstrated substantial clinician-level variation in
antibiotic-prescribing and frequent antibiotic use for likely viral
ARIs.5,6,10,11,20,21 In line with prior VHA studies, we detected a high

rate of antibiotic use for acute bronchitis and sinusitis.10,20 In gen-
eral, making comparisons across studies is difficult because some
studies did not stratify antibiotic-prescribing rates by site of care
(eg, ED versus primary care). Other studies included children or

Table 4. Frequency of Guideline-Concordant Management for 4 Common Bacterial or Potentially Bacterial Infections Seen Across 129 EDs and UCCs, 2016–2018

Type of Infection
No. of
Cases

G-C Antibiotic
Selection,
No. (%)a

G-C Antibiotic
Duration,
No. (%)a

G-C Duration and
Selection,
No. (%)

Common Discordant
Antibiotics,
No. (%)

Discordant Duration

Short,
No. (%)

Long,
No. (%)

COPD, acute exacer-
bationb

24,451 19,505
(79.8)

23,272
(95.2)

18,510
(75.7)

Levofloxacin, 2,549 (10.4)
Cefuroxime,
800 (3.3)

891 (3.6) 288 (1.2)

Pharyngitis, strepto-
coccal

1,766 997
(56.5)

1,272
(72.0)

855
(48.4)

Amox/clav,
359 (20.3)
Azithromycin,
197 (11.2)

476 (27.0) 18 (1.0)

Pneumoniac 11,021 5,395
(49.0)

6,199
(56.3)

3,004
(27.3)

Monotherapy with
Azithromycin, 2,453 (22.3)
Doxycycline, 1,589 (14.4)

409 (3.7) 4,413 (40.0)

Sinusitis, acute 40,931 28,375
(69.3)

15,087
(36.9)

7,481
(18.3)

Azithromycin, 6,514 (15.9)
Levofloxacin, 1,817 (4.4)

322 (0.8) 25,522 (62.4)

Note. COPD, chronic obstructive pulmonary disease; G-C guideline-concordant.
aCriteria for defining guideline-concordant antibiotic selection and duration are defined in Table 1.
bThe 2017 guidelines from the Global Initiative for COPD recommend 5–7 d of antibiotics for acute exacerbations of COPD thatmeet specified criteria. If guideline-concordant duration is defined
as 5–7 d, then 14,511 (59.4%) had guideline-concordant duration; 891 (3.6%) were prescribed a duration that was too short and 9,047 (37.0%) were prescribed a duration that was too long.
cOnly patients with risk factors for drug-resistant Streptococcus pneumoniae were included.

Table 5. Clinician-Level and Site-Level Variation in Guideline-Concordant Management for 5 Common Infections Seen in 129 EDs and UCCs During 2016–2018,
Stratified by Clinician and Medical Centera

Variable Clinicians Medical Center

Type of infection No. Median % (IQR) Mean % (SD) No. Median % (IQR) Mean % (SD)

Bronchitis, acute 1,454 18.3 (8.2–42.9) 29.4 (28.2) 129 23.0 (15.4–32.5) 28.9 (21.5)

URI, viral 1,235 81.8 (51.3–94.1) 71.2 (28.9) 129 69.7 (52.8–83.2) 66.7 (20.9)

Viral ARIs (total) 826 46.2 (24.1–68.6) 47.8 (27.3) 129 40.0 (30.4–59.3) 46.1 (21.6)

Pneumonia, bacterial 260 18.8 (5.3–40.0) 25.4 (24.5) 129 25.8 (17.9–37.7) 28.8 (15.5)

COPD exacerbation 593 83.3 (64.5–93.3) 76.4 (23.4) 129 78.2 (64.8–84.8) 74.9 (14.0)

Sinusitis, acute 732 6.5 (0–29.5) 18.7 (25.5) 129 16.2 (9.5–29.9) 20.9 (15.8)

Potentially bacterial ARIs (total) 155 36.2 (26.0–52.7) 39.2 (18.7) 129 38.2 (31.7–49.4) 40.7 (12.4)

Note. ARI, acute respiratory tract infection; COPD, chronic obstructive pulmonary disease; IQR, interquartile range; SD, standard deviation; URI, upper respiratory tract infection.
aGuideline-concordant management for viral ARIs involved not prescribing antibiotics. For potentially bacterial ARIs, guideline-concordant management implies both guideline-concordant
antibiotic selection and duration, as shown in Table 1.

Table 3. Frequency of Antibiotic Prescribing for Patient Visits in EDs and UCCs Based on Tier of Diagnosis,a Stratified by Clinician and Medical Center, 2016–2018

Variable

Clinicianb Medical Center

N Median % (IQR) N Median % (IQR)

Tier 1 620 80.2 (72.8–85.5) 129 78.9 (74.3–82.4)

Tier 2 1,034 48.6 (35.8–60.0) 129 49.5 (40.6–56.4)

Tier 3 respiratory 493 52.8 (29.5–73.8) 129 53.6 (36.2–63.4)

Tier 3 nonrespiratory 3,093 5.6 (3.7–8.4) 129 6.5 (5.2–8.2)

Note. IQR interquartile range.
aTier 1 diagnoses included conditions for which antibiotics are almost always indicated (ie, appropriate). Tier 2 diagnoses included conditions for which antibiotics are sometimes indicated (ie,
potentially appropriate). Tier 3 diagnoses included conditions for which antibiotics are almost never indicated (ie, inappropriate). Specific diagnoses within each tier are shown in
Supplementary Table 1.
bOnly clinicians with ≥100 visits within the specified tier were included.
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only persons aged <65 years, which resulted in a cohort different
than our study’s older population of veterans.

Unlike our study, few prior studies have assessed guideline con-
cordance of antibiotic prescribing in patients with potentially bac-
terial ARIs who were discharged from EDs and UCCs.9 A
multicenter study that used claims data found that 37% of adult
patients in EDs and office-based care settings who were treated
for acute sinusitis received first-line antibiotics, which is lower than
we detected.19 Studies that have used manual chart reviews have

also found low rates of guideline-concordant antibiotic prescribing
in patients discharged from the ED, including in cases of pneumo-
nia and sinusitis.10,22–25

We found that only 74% of visits with an appropriate indication
for antibiotics actually received an antibiotic prescription.
Although this finding is surprising, it is consistent with a large
nationwide ambulatory care study that reported antibiotic use in
only 72% of UTIs and 61% of cases of pneumonia.11 We suspect
that these patients with an apparent antibiotic indication were

Fig. 1. Correlation among clinicians between
appropriate antibiotic nontreatment for viral
ARIs and guideline-concordant antibiotic selec-
tion/duration for 3 potentially bacterial ARIs
(n= 112 clinicians).

Fig. 2. Correlation among sites between appro-
priate antibiotic nontreatment for viral ARIs and
guideline-concordant antibiotic selection/dura-
tion for 3 potentially bacterial ARIs (n= 129
VHA sites).
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already taking an antibiotic or had completed their antibiotic pre-
scription at the time of their visit.

Our study’s findings have at least 2 broader implications for anti-
biotic stewardship efforts in the United States. First, although prior
work has largely focused on developing outpatient stewardship met-
rics for unnecessary antibiotic use in viral ARIs, our findings demon-
strate that metrics for antibiotic-appropriate indications are also
needed.7 A recentwhite paper on researchneeds in antibiotic steward-
ship written by members of the Society for Healthcare Epidemiology
ofAmerica identified the development of outpatient stewardshipmet-
rics as an important research target.26 Second, using the data from our
study, antibiotic stewardship programsmay be able to develop further
strategies for evaluating and improving antibiotic prescribing for
potentially bacterial ARIs. A few of the most easily achieved improve-
ments include limiting excessive duration of antibiotic therapy for
sinusitis and improving empiric antibiotic selection in patients with
pneumonia. The literature on effective antibiotic stewardship inter-
ventions for EDs and UCCs is limited, but strategies that have proven
to be effective include clinical decision support tools, audit and feed-
back, and dedicated ED pharmacists.8,27 Implementing stewardship
processes in ambulatory care will be important in meeting The
Joint Commission’s new regulatory requirements.

We analyzed nearly 3.2 million visits across a national cohort to
assess antibiotic prescribing in EDs and UCCs, healthcare settings
that have been largely overlooked by prior antibiotic stewardship
initiatives. We also assessed antibiotic prescribing for potentially
bacterial ARIs while prior studies largely only focused on viral
ARIs. However, our study has limitations. First, we acknowledge
that certain nuances of antibiotic decision making are overlooked
by our use of administrative data, such as allergies, recent antibiotic
therapy, and risk factors for antibiotic resistance. Nevertheless, the
presence of these factors would be expected to warrant deviation
from guideline recommendations in a minority of cases, and we
found frequent deviation from guidelines. Second, the use of
administrative data assumes the diagnosis was accurately made
and accurately coded in the medical record. Although we were
unable to validate the appropriateness of the clinician’s diagnosis,
the diagnostic code should reflect the condition that the clinician
sought to treat. Prior studies have reported that the positive pre-
dictive value of outpatient diagnostic codes was ~80% for acute
bronchitis and pneumonia and >90% for acute exacerbations of
COPD.28–30 Outpatient diagnostic codes have been leveraged in
several large population-based reports on antibiotic use in ambu-
latory care.11,13,20 Third, for potentially bacterial ARIs, we were not
able to assess whether patients actually met criteria for antibiotic
use.14,17 Although antibiotic prescribing for sinusitis and AE-
COPD likely occurred even when antibiotic-use criteria were
not met, guideline recommendations for antibiotic selection and
duration were frequently not followed when these conditions were
coded. It would be challenging to validate antibiotic-use criteria
using electronic data. Fourth, we could not account for prescrip-
tions written overnight or during weekends due to lack of available
data from non-VA pharmacies. These data could have provided
useful results, as EDs and UCCs could be understaffed or rely
on less experienced clinicians during off hours. Fifth, we excluded
several types of patients from our assessments of guideline con-
cordance, and to assess guideline-concordance, we used guidelines
that were available in January 2016. Newer versions of these

guidelines may have had different recommendations, and applying
these updated guidelines would have changed our results. Finally,
this study was performed exclusively in the VHA and may not be
generalized to other settings.

In conclusion, we have shown that optimizing antibiotic use for
potentially bacterial ARIs should be a stewardship target in EDs
and UCCs. Our results reveal that sites and clinicians that more
frequently applied guideline recommendations to withhold antibi-
otics for viral ARIs were also more frequently applying guideline
recommendations for antibiotic selection and duration for poten-
tially bacterial ARIs. These findings are encouraging; they suggest
that some clinicians and some centers have more broadly opti-
mized antibiotic prescribing. However, overall guideline-concord-
ant antibiotic prescribing was low, which demonstrates that there
are still tremendous opportunities for antibiotic stewardship in
these settings.
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