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Fig. 1. The OASIS® method for automating the creation of individualized provider
antibiotic prescribing reports with peer comparison.

which OASIS®-generated reports were a major component,
reduced unnecessarily long durations of antibiotics for uncompli-
cated AOM by 76% in 6 months. We expect that minimal data ana-
lyst time would be needed to modify the code to mimic the project
at another organization.

Given the simplicity and flexibility of this approach, we encour-
age other organizations to utilize this method. The small amount of
time and small financial investment at the beginning of the inter-
vention was overwhelmingly justified by the reduced time and cost
over the life of the project. We plan to collaborate with the
University of Rochester to make minor modifications to the
EHR to link antibiotic orders to a diagnosis and to set up
OASIS® for their antibiotic stewardship needs. In conclusion,
OASIS® is a potentially important tool for streamlining tracking
and reporting. Organizations should consider adopting OASIS®
as a means to improve efficiency of outpatient antibiotic
stewardship.
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To the Editor—The prevalence of extended-spectrum p-lactamase
(ESBL)-producing Escherichia coli is increasing worldwide, and
infectious disease caused by ESBL-producing E. coli is associated
with increased hospitalization and mortality rates."> The high con-
sumption of broad-spectrum oral antibiotics is a serious issue
because it likely increases the prevalence of ESBL-producing
E. coli> However, in Japan, these oral antibiotics, which include
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Table 1. Multiple Linear Regression Analysis Between Antibiotic Consumption and the ESBL-Producing E. coli Isolation Ratio

Agent DDD? ValF:Je" DOT? ValFl:eb DDD/DOT? ValF:Je"
First-generation cephalosporins —0.006 (0.005) .26 —0.005 (0.004) .33

Third-generation cephalosporins —0.0006 (0.001) .61 —0.72 (0.243) .02
Tetracyclines —0.001 (0.002) A7 —0.06 (0.079) 49
Penicillins —0.002 (0.002) 32 —0.0005 (0.003) 87

Total 0.0001 (0.0002) 43

Adjusted R? 0.29 0.21 0.45

Note. ESBL, extended-spectrum beta-lactamase; DDD, defined daily dose; DOT, days of therapy.

2Values shown are partial regression coefficients (standard error); blank spaces indicate values not selected in the model.

bMultiple linear regression analysis.

macrolides, quinolones, and third-generation cephalosporins
(3GCs), account for >90% of all antibiotic consumption.* Here,
we compared the isolation ratio of ESBL-producing E. coli and oral
antibiotic consumption in rural Japan.

Data on the characteristics of participating hospitals, amount and
days of oral antibiotic prescriptions for outpatients, number of out-
patients, and isolation of E. coli for outpatients from January to
December 2018 were retrospectively requested from hospitals via
the Consortium Against Health Care-Associated Infection in
Niigata. This organization is a voluntary organization composed
mainly of large-scale hospitals in Niigata Prefecture that aims to
improve infection control and prevention. Niigata Prefecture has
a population of ~2.2 million. This study was approved by the
Ethics Committee of Kaetsu Hospital (no. 2019-006).

Antibiotics were classified as penicillins, first-generation cepha-
losporins, 3GCs, macrolides, quinolones, tetracyclines, and other.
Antituberculosis agents were excluded. Antibiotics were standard-
ized by the defined daily dose (DDD) per 1,000 patient days and days
of therapy (DOT) per 1,000 patient days. The DDD was calculated
using the 2018 World Health Organization anatomic therapeutic
chemical (ATC)/DDD index. The DDD/DOT ratio was calculated
as the DDD value divided by the DOT value. Duplicate isolates of
E. coli from the same patient were deleted, and ESBL-producing
E. coli were determined according to the screening and confirmation
tests suggested by the Clinical and Laboratory Standards Institute.
The isolation ratio of ESBL-producing E. coli was calculated as
the number of isolated ESBL-producing E. coli divided by the num-
ber of all isolated E. coli.?

Simple linear regression analysis was performed to examine the
relationship between antibiotic consumption and the ESBL-produc-
ing E. coli isolation ratio. The factors that demonstrated a certain
degree of association (P < 0.3) were then included as explanatory var-
iables in multiple linear regression analysis. Antibiotics classified as
“other” were not included in the multivariate analysis. All analyses
were performed with R version 3.4.1 software (R Foundation for
Statistical Computing, Vienna, Austria). Correlation coefficients (R)
and P values were calculated in the simple linear regression analysis.
The partial regression coefficient (standard error) and adjusted R* val-
ues were calculated in the multiple linear regression analysis.
Statistical significance was set at P < .05.

Data were collected from 13 hospitals (41%) of all 32 hospitals.
Table 1 shows only the DDD/DOT ratio of 3GC had a significant
negative association with the ESBL-producing E. coli isolation ratio
(adjusted R? = 0.45). Supplemental Material 1 shows a summary of
the data collected from the 13 participating hospitals.
Supplemental Material 2 shows antibiotic consumption and the

https://doi.org/10.1017/ice.2020.1400 Published online by Cambridge University Press

results of simple linear regression analysis between antibiotic con-
sumption and the ESBL-producing E. coli isolation ratio.

To the best of our knowledge, this is the first report to clarify
that the inappropriate dosing of oral 3GCs might be increasing
the prevalence of ESBL-producing E. coli. Our results show that
only the DDD/DOT ratio of 3GCs had a significant negative asso-
ciation with the isolation ratio of ESBL-producing E. coli, indicat-
ing that a low daily dose of a 3GC was associated with an increased
ESBL-producing E. coli isolation ratio. In Japan, the approved
maintenance dose of antibiotics are often lower than the DDD
defined by the World Health Organization.’ In addition, the bio-
availability of 3GCs is generally low, and the bioavailability of cef-
capene and cefditoren, which were mainly used in this study, was
reported as 20%-30%.%" Thus, the serum concentration of 3GC
can easily become very low when used at a low dose, and the expo-
sure of bacteria to the mutant selection window of the 3GC is likely
increased. Even though the mutant selection windows of these oral
3GCs have not been reported, when the dose of cefcapene or cef-
ditoren is reduced, the serum concentration likely reaches the
mutant selection window a few hours after administration.

Our study has some limitations, including a small sample size
and being a retrospective study conducted in a single region.
Additionally, antibiotics for children and adults were assessed
without distinction, and elderly patients with suspected renal dys-
function might be administered a reduced dose of antibiotics,
which may have influenced the low DDD and DDD/DOT values.
Therefore, a larger study is warranted to confirm our findings.
Nevertheless, our findings suggest that the inappropriate use of
oral 3GC might be increasing the prevalence of ESBL-producing
E. coli.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/ice.2020.1400
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To the Editor—Vaccine allocation planning is not traditionally
considered a core activity of antimicrobial stewardship programs
(ASPs).!” However, ASP physicians and pharmacists are well
suited to participate in health-system-wide coronavirus disease
2019 (COVID-19) vaccination efforts given their expertise,
programmatic infrastructure, institutional leadership, and trust
within their organizations. Although ASPs have played a central
role in the COVID-19 response pertaining to novel therapeutics,**
little has been published on ASP involvement in COVID-19 vac-
cine allocation planning. A PubMed search for “antimicrobial
stewardship and severe acute respiratory coronavirus virus 2
(SARS-CoV-2) vaccine” and “antimicrobial stewardship and
COVID-19 vaccine” on December 2, 2020, returned no relevant
results. Given the rapid expansion of their roles during the
pandemic, ASPs may be asked to contribute to health system
COVID-19 vaccine allocation planning. ASP contributions to
similar institutional efforts predate the pandemic. For instance,
ASPs hold important roles in institutional pharmacy and
therapeutics committees for formulary addition of new vaccines
(eg, new recombinant zoster and meningococcal vaccines).
Historically, some ASPs were integrated into 2009 HIN1 influenza
pandemic response efforts, participating in vaccine planning and
the development of antiviral treatment guidelines.’

Since the COVID-19 pandemic began, ASPs have developed
significant experience in designing rational allocation systems
for novel therapeutics such as remdesivir,* which is now incorpo-
rated into ASP preauthorization paradigms throughout the
country. ASP pharmacists have particular expertise in preparation,
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transport, and storage required for specific COVID-19 vaccine
products. Extreme temperature requirements pose a major chal-
lenge for community hospitals and nursing facilities in rural areas
without access to medical-grade deep freezers.® ASPs can develop
coordinated vaccine distribution systems from a centralized loca-
tion within health systems to distant facilities. ASPs frequently
interface with health information technology departments to
design electronic medical record add-ons for stewardship func-
tions, which can be harnessed to create a streamlined
order set for all available COVID-19 vaccines and templates for
mandatory documentation and reporting required by state health
departments.

ASPs have also become a trusted resource for accurate interpre-
tation and dissemination of published data and society guidelines on
SARS-CoV-2 therapeutics, such as remdesivir, convalescent plasma,
and monoclonal antibodies. Applying this concept to vaccines, ASPs
can work with institutional leaders to review data from COVID-19
vaccine trials and adapt recommendations of the Advisory
Committee on Immunization Practices (ACIP) on ethical vaccine
allocation to their health systems, with the goals of maximizing ben-
efits and minimizing harms, promoting justice and transparency,
and mitigating health inequities.” ASPs can also help health systems
quickly adapt to evolving guidance from public health author-
ities in terms of initial target vaccination groups.” Healthcare
workers at greatest risk of exposure as well as those caring for
the most vulnerable patients will be prioritized in phase 1 of vac-
cination.” Partnership with local skilled nursing facilities (SNFs)
may be required to bolster their resident and associate vaccina-
tion efforts. ASP pharmacists and physicians are well suited to
provide expertise pertaining to vaccine education, preparation,
storage, and monitoring and reporting side effects.

Although ASPs are assets to vaccine allocation planning, many
challenges remain. Due to limited initial vaccine doses, a
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