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Purpose: Many antibiotics prescribed in an outpatient setting
may be inappropriate, and by some estimates, half of the
antibiotic prescriptions for acute bronchitis may be inappropriate.
This quality improvement study aimed to decrease the rate of
potentially inappropriate (not guideline concordant) antibiotic
prescribing in acute bronchitis.

Methods: This program used an audit and feedback
approach. Clinicians received education coupled with audit
and feedback, which are components of the Centers of
Disease Control and Prevention framework for an effective
antimicrobial stewardship program. Antibiotic prescribing
rates in patients with acute bronchitis without underlying
chronic lung disease or evidence of bacterial infection were

compared over two 9-month periods. The baseline period
was October 1, 2017 to June 30, 2018 and the posteducation
period was October 1, 2018 to June 30, 2019.

Results: Potentially inappropriate antibiotic prescribing
dropped from 75% (160/213) at baseline to 60% (107/177)
posteducation (95% CI 0.05, 0.24; P < .01, 2-sample binomial
test). Rates were lower for 7 health care providers (HCPs),
unchanged for 1 HCP, and slightly increased for 1 HCP
between study periods (P = .02, Wilcoxon signed rank test for
paired data).

Conclusions: Study findings show a decline in potentially
inappropriate antibiotic prescribing and a resulting improvement
in clinic antimicrobial stewardship efforts.
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ntibiotics are commonly overused for
Aseveral viral respiratory conditions

where antibiotic treatment is not
clinically indicated. For example, a 2016
study by Fleming-Dutra and colleagues
showed that at least 30% of all antibiotics
prescribed in an outpatient setting were
inappropriate and for acute bronchitis, an-
tibiotic prescriptions were inappropriate
in 50% of cases.! Acute bronchitis is pre-
dominantly a viral illness where antibiotics
should be rarely used.*® The Healthcare
Effectiveness Data and Information Set has
measured the avoidance of antibiotic treat-
ment in adults with acute bronchitis since
2006. The National Committee for Qual-
ity Assurance reported in 2018 that about
75% of adults received antibiotics for acute
bronchitis.® Inappropriate antibiotic use
contributes to antimicrobial resistance, re-
sulting in the increase of morbidity and
mortality of treatable infections.’® Reduc-
ing inappropriate antibiotic use in out-
patient settings is a high-priority public
health issue and is a Healthy People 2030
objective.!!

ANTIMICROBIAL STEWARDSHIP

Antimicrobial stewardship programs mea-
sure and track how antibiotics are pre-
scribed by health care providers (HCPs)
and used by patients. The Centers for Dis-
ease Control and Prevention (CDC) created
a framework for outpatient antimicrobial
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stewardship programs by outlining 4 core
elements: (1) commitment from every per-
son involved in patient care to act as an
antibiotic steward; (2) policies and in-
terventions to promote appropriate anti-
biotic prescribing practices; (3) antibiotic
prescription tracking and reporting; and
(4) appropriate antibiotic use education.'

Audit and feedback (A&F) is a form
of antibiotic prescription tracking and re-
porting that involves measuring and com-
paring a HCP’ performance (ie, antibiotic
prescribing) with a standard, and the re-
sults of this audit are shared with the HCP.
This strategy is based on the belief that a
HCP is motivated to modify practice hab-
its when given feedback showing that his
or her performance is inconsistent with tar-
geted expectations. A&F is most effective
when feedback is provided by a supervi-
sor or respected peer, presented more than
once, individualized, delivered in both ver-
bal and written formats, and includes ex-
plicit targets and an action plan.'>!*

This study focuses on an antimicro-
bial stewardship program implemented in
an outpatient Indian Health Service am-
bulatory care clinic in the Pacific North-
west. The clinic was staffed by 9 HCPs
serving about 12,000 American Indian
and Alaskan Native patients. The clinic
includes a full-service pharmacy where
nearly all prescriptions issued by in-house
HCPs are filled. The clinic’s antibiotic
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TABLE 1 Treatment Guidelines for Acute Bronchitis

Topics (Source)

Key Points

Acute Bronchitis
(American Family
Physician)®

Avoid prescribing antibiotics for uncomplicated acute bronchitis.

Antibiotics should not be used for apparent viral upper respiratory tract illnesses
(eg, sinusitis, pharyngitis, bronchitis).

Avoid prescribing antibiotics for upper respiratory tract infections.

Employ strategies to reduce antibiotic use, such as asking patients to call for or pick up
an antibiotic or to hold an antibiotic prescription for a set amount of time.
Over-the-counter cough medications containing antihistamines and antitussives should
not be used in children aged < 4 years because of the high potential for harm.
Consider using dextromethorphan, guaifenesin, or honey to manage acute bronchitis
symptoms.

Avoid using B2 agonists for the routine treatment of acute bronchitis unless wheezing

is present.

Cough and cold medicines should not be prescribed or recommended for respiratory
illnesses in children aged < 4 years.

Appropriate Antibiotic
use for Acute Upper
Respiratory Tract
Infection in Adults
(Annals of Internal

Clinicians should test patients with symptoms suggestive of group A streptococcal
pharyngitis (for example, persistent fevers, anterior cervical adenitis, and tonsillopharyngeal
exudates or other appropriate combination of symptoms) by rapid antigen detection test
and/or culture for group A Streptococcus. Clinicians should treat patients with antibiotics
only if they have confirmed streptococcal pharyngitis. Clinicians should not perform testing

Medicine)*
elielne) or initiate antibiotic therapy in patients with bronchitis unless pneumonia is suspected.
There is no benefit to prescribing antibiotics for the treatment of acute bronchitis.
Principals of The evaluation of adults with an acute cough iliness or a presumptive diagnosis of
Appropriate Antibiotic uncomplicated acute bronchitis should focus on ruling out serious illness, particularly

Use for Treatment of
Uncomplicated Acute
Bronchitis

(Annals of Internal

pneumonia.

Routine antibiotic treatment of uncomplicated acute bronchitis is not recommended,
regardless of duration of cough.

Medicine)® Patient satisfaction with care for acute bronchitis depends most on physician-patient
communication rather than on antibiotic treatment.
Adult Treatment Routine treatment of uncomplicated acute bronchitis with antibiotics is not

Guidelines for Acute
Uncomplicated
Bronchitis (Centers
for Disease Control
and Prevention)®

recommended, regardless of cough duration.

Evaluation should focus on ruling out pneumonia, which is rare among otherwise healthy
adults in the absence of abnormal vital signs and abnormal lung examination findings.

Colored sputum does not indicate bacterial infection.
Evidence supporting specific symptomatic therapies is limited.

available in the clinic electronic health re-

prescribing rate for adult patients with
acute bronchitis was similar to the national
mean in 2018 (75%).° The study objec-
tive was to reduce the rate of potentially
inappropriate (not guideline-concordant)
antibiotic prescribing in patients with acute
bronchitis without underlying chronic lung
disease or evidence of bacterial infection
through A&FE

METHODS

The antimicrobial stewardship program was
implemented by 3 pharmacists, including a
pharmacy resident. HCPs received educa-
tion by pharmacy staff on evidence-based
prescribing for adult acute bronchitis and
quarterly feedback on antibiotic prescrib-
ing rates. All prescribing and dispensing
records necessary for the program were
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cord. The rate of potentially inappropriate
antibiotic prescribing was calculated as the
proportion of eligible bronchitis cases who
received antibiotics.

In October 2018, a 60-minute edu-
cational session was provided by 2 phar-
macists to HCPs. The material covered an
overview of acute bronchitis presentation,
diagnosis, treatment (Table 1), and a com-
parison of national and local prescribing
data (baseline audit).”* The educational ses-
sion concluded with prescription strategies
to reduce inappropriate antibiotic prescrib-
ing, including but not limited to: delayed
prescriptions, patient and caregiver edu-
cation, use of nonantibiotic medications
to control symptoms, and use of A&F re-
ports.>® At the conclusion of the session,
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FIGURE Example Report Sent to Prescribers

Acute bronchitis antibiotic prescriptions,%

Quarter 1
0

50 100

HCPs committed to engage in the antimi-
crobial stewardship program.

Audit

To determine the total number of eligible
bronchitis cases (denominator), a visit re-
port was generated by a pharmacist for a
primary diagnosis of acute bronchitis using
International Statistical Classification of
Diseases, Tenth Revision (ICD 10) codes
(J20.3 - J20.9) for the review period. Only
adults aged > 18 years were included. Pa-
tients with a chronic lung disease (eg,
chronic obstructive pulmonary disease,
asthma) and those who had a concomi-
tant bacterial infection (eg, urinary tract
infection, cellulitis) were excluded. A visit
for acute bronchitis that included addi-
tional ICD 10 codes indicating the patient
had a chronic lung disease or concomitant
bacterial infection were used to determine
exclusion. The remaining patients who re-
ceived a potentially inappropriate antibi-
otic prescription (numerator) were those
who were prescribed or dispensed antibiot-
ics on the date of service.

Feedback

Baseline data were presented to HCPs dur-
ing the educational session in October
2018. Prospective audits were performed
quarterly thereafter (January, April, and
July) by the pharmacy resident using the
criteria described above. Audit data were
compiled into personalized reports and pro-
vided to HCPs by the pharmacy resident
with written and verbal individual feed-
back. Written feedback was sent by email
to each HCP containing the HCP’s rate, the
clinic rate in aggregate, rates from the prior
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year and quarter(s) for comparison, and
clinical pearls from the guidelines (Figure).
Verbal feedback included a review of the
written feedback and answering any ques-
tions concerning the report.

Implementation

Study periods were chosen to coincide
with the pharmacy residency training year,
which starts in July and ends in June. The
start date of October 2018 differed from
the start of the residency year (July 2018)
owing to delays in obtaining permissions.
A&F and analysis of prescribing rates con-
tinued through the end of the residency
year, for total duration of 9 months (Oc-
tober 1, 2018 to June 30, 2019). For ease
of reporting, quarterly reports followed
the federal government’s fiscal year (FY)
which runs from October 1 of the prior cal-
endar year through September 30 of the
year being described. HCPs received 4 feed-
back reports: baseline (October 1, 2018 -
June 30, 2018) in October 2018, quarter 1
(October 1, 2018 - December 31, 2018) in
January 2019, quarter 2 (January 1, 2019 -
March 31, 2019) in April 2019, and quar-
ter 3 (April 1, 2019 - June 30, 2019) in July
2019.

Statistical Analysis
Prescribing rates were compared between
identical 9 -month periods. A 2-sample
binomial test for proportions was used
to derive an approximate CI of prescrib-
ing rates at the patient level. However, to
account for clustering of patients within
HCP panels and dependence of observa-
tions over study periods stemming from
examining the same HCPs within each
of the periods, the Wilcoxon signed rank
test for paired data was used to evaluate
prescribing rates at the HCP level. Statis-
tical analysis was performed using R sta-
tistical software version 4.0.3. Differences
were considered significant at P < .05 set
a priori.

This study was approved by the Portland
Area Indian Health Service Institutional Re-
view Board (Study ID: 1316730).

RESULTS

All 9 HCPs who see adult patients at the
clinic agreed to participate and were all
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TABLE 2 Antibiotic Prescribing Rate by Health Care Provider

Health Care Baseline? Posteducation®

Provider % (antibiotics given/total cases) Change, %
1 40 (2/5) 33 (1/3) -7
2 39 (17/44) 24 (11/45) -15
3 92 (12/13) 77 (17/22) -15
4 91 (29/32) 75 (10/15) -16
5 95 (60/63) 95 (54/57) 0
6 44 (4/9) 25 (1/4) -19
7 100 (8/8) 50 (1/2) -50
8 83 (25/30) 47 (7/15) -36
9 33 (3/9) 35 (5/14) +2
Totals 75 (160/213) 60 (107/177) -15°

22018 quarters: October 1, 2017 to December 31, 2017, January 1, 2018 to March 31, 2018, April 1, 2018 to June 30, 2018;

2019 quarters: October 1, 2018 to December 31, 2018, January 1, 2019 to March 31, 2019, April 1, 2019 to June 30, 2019.
5P = .02, Wilcoxon signed rank test for paired data.

TABLE 3 Antibiotic Prescribing Rate for Adult Patients Diagnosed With Acute
Bronchitis

Baseline? Posteducation®
Time Periods % (antibiotics given/total cases) Change, %
Quarter 1 74 (50/68) 61 (33/54) -13
Quarter 2 72 (75/104) 66 (58/88) 6
Quarter 3 85 (35/41) 46 (16/35) -39
Total, mean 75 (160/213) 60 (107/177) 150

32018 quarters: October 1, 2017 to December 31, 2017, January 1, 2018 to March 31, 2018, April 1, 2018 to June 30, 2018;

2019 quarters: October 1, 2018 to December 31, 2018, January 1, 2019 to March 31, 2019, April 1, 2019 to June 30, 2019.

5P < .01 (95% CI 0.05, 0.24), 2-sample binomial test.

fully present in each study period. Among
HCPs, there were 5 physicians and 4 phy-
sician assistants or nurse practitioners.
There was a total of 213 visits that met
study criteria during the baseline period
(October 1, 2017 to June 30, 2018) and
177 visits in the posteducation period
(October 1, 2018 to June 30, 2019). The
total number of acute bronchitis encoun-
ters varied by HCP (Ranges, 5-63 [base-
line] and 2-57 [posteducation]); however,
the relative number of encounters each
HCP contributed was similar in each study
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period (Table 2). The pharmacy resident
spent about 2 hours each quarter to gener-
ate 9 feedback reports, 1 for each HCP.

Antibiotic Prescribing

Antibiotic prescribing rates decreased from
75% at baseline to 60% at posteducation
month 9 (absolute difference, -15% [95%
Cl, 5 - 24%]; P < .01) (Table 3). The clinic
rate was lower for each quarter in FY 2019
(posteducation) compared with the same
quarter of FY 2018 (baseline), with the low-
est rate observed in the final quarter of the
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study. Comparing pre- and post- A&FE, the
rates for HCPs prescribing antibiotics were
lower for 7 HCPs, unchanged for 1 HCP,
and slightly increased for 1 HCP(P = .02).

DISCUSSION

Acute bronchitis remains a common diag-
nosis where antibiotics are prescribed de-
spite being a predominately viral illness.
Guidelines and evidence-based practices ad-
vise against antibiotics for this diagnosis. Ac-
cording to the American Academy of Family
Physicians, antibiotics are reserved for cases
where chronic lung disease is present as
these patients are at a high risk of develop-
ing pneumonia.’> The decision to prescribe
antibiotics is complex and driven by several
interdependent factors, such as patient ex-
pectations, health system limitations, cli-
nician training, and specialty.”> HCPs may
more aggressively treat acute bronchitis
among American Indian/Alaskan Native (Al/
AN) people due to a high risk of developing
serious complications from respiratory ill-
nesses.'® A clinician’s background, usual pa-
tient cohort (ie, mostly pediatric or geriatric),
and time spent in urgent care or in activities
outside of patient care (administration) may
account for the difference in patient encoun-
ters by HCP for acute bronchitis.

Following the CDC framework, this an-
timicrobial stewardship program helped
empower people involved in patient care
(eg, pharmacists, HCPs), educate staff on
proper use of antibiotics for acute bronchitis,
and track and report antibiotic prescribing
through the A&F process. Educational inter-
ventions coupled with ongoing A&F are re-
producible by other health care facilities and
are not usually time consuming. This study
showcases a successful example of imple-
menting A&F in an antimicrobial steward-
ship quality improvement project that could
be translated toward other conditions (eg, si-
nusitis, urinary tract infection, community-
acquired pneumonia).

In a similar study, Meeker and colleagues
used a variation of an A&F intervention
using a monthly email showing peer com-
parisons to notify clinicians who were pre-
scribing too many unnecessary antibiotics
for common respiratory illnesses that did
not require antibiotics, such as the common
cold.’ The peer comparison intervention
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arm emailed a rank order that listed pre-
scribers by the number of prescriptions for
common respiratory illnesses. This interven-
tion demonstrated a reduction of 5.2% in in-
appropriate antibiotic prescribing.

Limitations

This quality improvement study had sev-
eral limitations. The study did not account
for the duration of symptoms as a factor to
judge appropriateness. Although this was
identified early in the study, it was unavoid-
able since there was no report that could
extract the duration of symptoms in the elec-
tronic health record. Future studies should
consider a manual review of each encoun-
ter to overcome this limitation. Another lim-
itation was that only three-quarters of the
year and not the entire year were reviewed.
Future studies should include longer time
frames to measure the durability of changes
to antibiotic prescriptions. Lastly, the study
did not assess diagnosis shifting (the prac-
tice of changing the proportion of antibiotic-
appropriate acute respiratory tract infection
diagnosis over time), effects of patient de-
mographics (patient age and sex were not
recorded), or any sustained effect on pre-
scribing rates after the study ended.

CONCLUSIONS

Clinician education coupled with A&F are
components of the CDC’s framework for
an effective antimicrobial stewardship pro-
gram. The intervention seem to be an effec-
tive means toward reducing inappropriate
antibiotic prescribing for acute bronchi-
tis and has the potential for application to
other antimicrobial stewardship initiatives.
The present study adds to the growing body
of evidence on the importance and impact
an antimicrobial stewardship program has
on a clinic or health system.
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ment, or any of its agencies. This article may discuss unla-
beled or investigational use of certain drugs. Please review
the complete prescribing information for specific drugs or
drug combinations—including indications, contraindications,
warnings, and adverse effects—before administering phar-
macologic therapy to patients.
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