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Involvement of pharmacist-reviewed urine cultures
and sexually transmitted infections in the emergency
department reduces time to antimicrobial optimization
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Purpose. To streamline workflow of the culture review process in the emer-
gency department (ED), a transition from a nurse-driven to a pharmacist-
initiated process was implemented.

Methods. This was a single-center retrospective study conducted at an
adult urban level 1 trauma academic medical center. The pharmacist-
initiated culture review process was compared to the previous nurse-
initiated process. The primary objective was time from final culture result
to patient contact by an advanced practice provider. Secondary object-
ives included incidence of treatment failure and hospital admission within
30 days of ED visit.

Results. A total of 283 patients met inclusion criteria: 144 patients in the
pre-intervention group and 139 patients in the postintervention group.
Patients were contacted a median time of 15.7 hours (95% confidence
interval [Cl], 9.88-18.83) earlier for definitive urinary tract infection anti-
biotic therapy and 46.7 hours (95% ClI, 33.34-61.62) earlier for definitive
sexually transmitted infection therapy in the pharmacist-initiated workflow
compared to the nurse-initiated workflow (P < 0.001). Treatment failure oc-
curred in 0.01% of patients in the postintervention group and 6.3% in the
pre-intervention group (P = 0.01). Hospital admission within 30 days of the
ED visit occurred in 0% of patients in the postintervention group and 4.2%
in the pre-intervention group (P = 0.03).

Conclusion. Pharmacist-initiated culture review in the ED at an academic
medical center reduced time from final culture to patient contact for op-
timal antibiotic therapy and decreased hospital admission and treatment
failure rates. A change in the culture review workflow involving pharma-
cists appears to have a positive impact on clinical outcomes.
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Urinary tract infections (UTIs) and
sexually transmitted infections
(STIs) are frequently encountered condi-
tions in the emergency department (ED).
In the United States, UTIs are among
the most common ED discharge diag-
noses. Annually, more than 2 million ED
visits are made solely due to UTIs."* The
Infectious Diseases Society of America
and Centers for Disease Control and
Prevention recommend performing cul-
tures for these patients as a way to iden-
tify a causative pathogen for treatment.
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Due to the delay between culture collec-
tion and speciation of an organism, treat-
ment is empirically directed toward the
most likely pathogens. Once a definitive
pathogen is known, antibiotic therapy
modification may be needed to ensure
adequate treatment.**

Numerous workflows exist for
identifying final culture results that re-
quire follow-up.”** These workflows
often involve nonphysician healthcare
members, including nurses, pharma-
cists, and advanced practice providers
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(APP). Commonly, nurses in EDs and
clinics are responsible for identifying
final cultures that require follow-up.
Emergency department pharmacist in-
volvement in culture review has previ-
ously been demonstrated to decrease
inappropriate antimicrobial use, ED re-
visits, and hospital admissions.”**

Identification of the most effi-
cient workflow for final culture review
processes has the potential to fur-
ther improve time to antibiotic opti-
mization and clinical outcomes, as
well as streamline processes to allow
healthcare members to dedicate
more time to other patient-care re-
sponsibilities. We hypothesized that a
pharmacist-initiated culture follow-up
process in the ED would reduce the
time to patient contact for definitive
antibiotic treatment. In addition, clin-
ical outcomes such as treatment failure
and hospital admission rates would im-
prove when compared to the previous
nurse-driven workflow.

Materials and Methods

Final culture review pro-
cess. Prior to implementation of the
pharmacist-initiated culture review
process, registered nurses were respon-
sible for reviewing all reported elec-
tronic final culture results. Nurses would
send results electronically to a message
inbox that was reviewed by APPs or
pharmacists to assess if postdischarge
interventions were potentially indi-
cated. Interventions were determined
to be required by the nurse if the culture
contained any organisms that were not
treated by the prescribed regimen or
any other issues the nurse felt needed
additional review or intervention. Nurse
assessment of culture results was not
consistently completed each day due
to competing work demands, which
caused delays in follow-up.

Cultures were electronically sent
and then evaluated daily by either an
APP or ED pharmacist. Culture review
occurred predominately between 9:00
AM and 11:00 am. If cultures were re-
viewed by the ED pharmacist, thera-
peutic recommendations would be
forwarded to APPs. For those cultures

not previously reviewed by the ED
pharmacist, APPs may consult phar-
macists for recommendations on re-
sistant organisms or complex antibiotic
allergy considerations, introducing an
additional step to the review process.
Ultimately, all routed final cultures
were reviewed by APPs who deter-
mined the final treatment plan. APPs
then contacted patients by phone with
the new treatment plan, if applicable. If
the APP was unable to contact the pa-
tient via phone call, a letter was sent.

To streamline the workflow of the cul-
ture review process, an ED pharmacist-
initiated process was implemented. All
final results from urine cultures and
STIs are sent electronically to a message
inbox to be reviewed by pharmacists
without registered nurse involvement.
Pharmacists then provide written re-
commendations and electronically send
the culture with recommendations to the
APPs. When appropriate, recommenda-
tions include initiation of antibiotics,
change of antibiotic class or dose based
on susceptibility or patient factors (eg,
allergies, renal dysfunction), increase or
decrease of treatment duration, or dis-
continuation of therapy.

At this institution, pharmacists
provide 24/7 coverage in the ED. Each
ED pharmacist has a rotating 7 day on
and off schedule. A day pharmacist is
present in the ED from 7:00 AM to 5:00
pM, and an evening pharmacist is pre-
sent from 2:00 ™ to 12:00 AM. Coverage

Figure 1. Culture review process.

from 12:00 AM to 7:00 AM is shared with
intensive care unit coverage. The cul-
ture review process occurs periodically,
at a minimum of every 12 to 24 hours
between 7:30 AM and 12:00 AM daily
including weekends. The review pro-
cess occurs periodically, at a minimum
of every 12 to 24 hours between 7:30 AM
and 12:00 AM daily.

The APPs complete the final step
by contacting the patient for definitive
therapy between 9:00 AM and 11:00
AM each morning and throughout the
day when able. Results that are deter-
mined by the pharmacists to not need
changes are not forwarded to the APPs
for review. The change in workflow
decreased the previous process from
three steps (nurse identification, APP
evaluation with or without pharmacist
consult, APP modification) to two steps
(pharmacist identification and evalu-
ation, APP evaluation and modifica-
tion) (Figure 1).

Study design. This was a single-
center retrospective study conducted at
an adult urban level 1 trauma academic
medical center with approximately
72,000 ED visits per year. Approval for
this study was obtained by the institu-
tional review board.

The primary outcome was time from
final culture result to patient contactbyan
APP. Secondary endpoints included the
incidence of treatment failure, hospital
admission within 30 days of ED visit for
related conditions (UTI, pyelonephritis,
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sepsis secondary to a UTI), percentage of
all accepted pharmacist recommenda-
tions, and pharmacist recommendations
to discontinue.

Urinary tract infections and
pyelonephritis were determined by the
ED provider diagnosis. Complicated
UTIs were defined as patients with
structural or functional abnormality of
the genitourinary tract, male gender,
or pregnant. All other UTIs were con-
sidered uncomplicated. Treatment
failure was defined as patient return
to our ED within 72 hours for the same
medical problem.

Pharmacists reviewed the en-
tire patient chart including reported
symptoms, physician review of symp-
toms, physical exam documented by
the physician, laboratory values, STI
assay results, urinalysis, and sensi-
tivities to each positive urine culture.
Recommendations were made to ini-
tiate antibiotics, change antibiotic
class or dose based on susceptibility
or patient factors (eg, allergies, renal
dysfunction), increase or decrease
treatment duration, or discontinue
therapy. Discontinuation of therapy
was considered if the patient had no
UTI symptoms during the ED en-
counter, was not pregnant, and would
be able to report no developed symp-
toms upon APP follow-up.

Data was extracted from electronic
health records and transcribed into
an electronic data collection sheet.
Workflow change from nurse- to
pharmacist-driven review occurred
February 16, 2016. Data collection

for the pre-intervention group was
collected from August 15, 2015, to
February 15, 2016, and compared to
the postintervention data collected
from April 1, 2016, to September 30,
2016. No notable changes within the
system, such as follow-up efforts with
primary care physicians, had occurred
during this time period that may influ-
ence patient adherence. Culture and
assay reviewers in each group were un-
aware of the study. Statistical analysis of
baseline variables and outcomes were
performed using %* tests to compare
categorical data and Mann-Whitney U
tests to compare continuous data.

Patients were included in the study
if they were discharged from the ED
and subsequently required an interven-
tion based on final urine culture or STI
assay results. Patients were excluded
if they were younger than 18 years of
age, admitted for inpatient treatment
during the same visit, or discharged to
hospice care.

Results

A total of 283 patients met inclu-
sion criteria: 144 patients in the pre-
intervention group and 139 patients
in the postintervention group. No sig-
nificant differences between baseline
characteristics in the study groups were
identified (Table 1). The majority of pa-
tientsincluded in the comparator groups
were females diagnosed with UTIs.
Patients were contacted a median time
of 15.7 hours earlier for definitive UTI
antibiotic therapy in the pharmacist-
initiated workflow compared to the

nurse-initiated workflow (P < 0.001).
Patients requiring treatment for positive
STI final assay results were contacted
a median time of 46.7 hours earlier
compared to the previous workflow
(P < 0.001). In both groups combined,
patients were contacted 19.9 hours
earlier for definitive antibiotic therapy in
the pharmacist-initiated workflow com-
pared to the previous process (P < 0.001)
(Table 2). Treatment failure occurred in
0.01% of patients in the postintervention
group and 6.3% in the pre-intervention
group (P = 0.01). Hospital admission
within 30 days of the ED visit occurred
in 0% of patients in the postintervention
group and 4.2% in the pre-intervention
group (P =0.03).

A variety of therapy recommenda-
provided by pharma-
cists in the postintervention group.
Recommendations provided were to
initiate antibiotics, switch antibiotic
agents due to sensitivities or patient
factors such as allergies or renal func-
tion, change treatment duration, or dis-
continue antibiotic therapy (Table 3).
The recommendations made to dis-
continue antibiotics were provided for
cultures with any growth if the patient
was asymptomatic and not pregnant.
The recommendations to initiate anti-
biotics were provided for patients who
were pregnant or if the patient had
developed UTI symptoms upon APP
follow-up. Pharmacist recommenda-
tions were accepted by the APPs in 137
outof139(99%) of patients. Two of these
recommendations were not considered
accepted because documentation for

tions was

Table 1. Patient Characteristics

Variable Pre-intervention (n = 144) Postintervention (n = 139) P
Age, Mean (SD), y 41 (21.5) 38 (21.1) 0.1
Female, No. (%) 116 (80.5) 113 (81) 0.9
UTI, No. (%) 99 (68.8) 89 (64) 0.4
STI, No. (%) 45 (31) 50 (36) 0.4
Uncomplicated UTI, No. (%) 52 (36) 56 (40.3) 0.2
Complicated UTI, No. (%) 47 (32.6) 33 (28.7) 0.2
Pregnant, No. (%) 21 (14.6) 24 (17) 0.6
Abbreviations: STI, sexually transmitted infection; UTI, urinary tract infection.
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Table 2. Median Time from Final Culture Result to Patient Contact for Optimal Therapy

Median Time Difference

Groups No. Patients Median Time (IQR), h (95% Cl), h P
Pre-intervention UTI + STI 144 26.47 (50.15-21.68) 19.87 (17.62-22.3) <0.001
Postintervention UTI + STI 139 9.06 (21.92-2.6)

Pre-intervention UTI 99 24.63 (32.12-21.43) 15.68 (9.88-18.83) <0.001
Postintervention UTI 89 13.28 (21.77-2.52)

Pre-intervention STI 45 56.3 (93.7-30.33) 46.68 (33.34-61.62) <0.001
Postintervention STI 50 6.95 (21.77-3.05)

Abbreviations: STI, sexually transmitted infection; UTI, urinary tract infection.

Table 3. Pharmacist Recommendations
Recommendations Postintervention Group, No. (%)
Initiate antibiotics 62/139 (44.6)
UTI 15/89 (16.9)
STI 47/50 (94)
Change antibiotic agents 62/139 (44.6)
UTI 59/89 (66.3)
STI 3/50 (6)
Increase duration 1/139 (0.7)
UTI 1/89 (1.1)
STI 0/50 (0)
Decrease duration 2/139 (1.4)
UTI 2/89 (2.2)
STI 0/50 (0)
Discontinue antibiotics 12/139 (8.6)
UTI 12/89 (13.5)
STI 0/50 (0)
Abbreviations: STI, sexually transmitted infection; UTI, urinary tract infection.

changes in antibiotic agents was not
found after recommendations were
provided to modify therapy due to in-
adequate antibiotic coverage. All re-
commendations made to discontinue
therapy were accepted by the APPs.

Discussion

Incorporation of pharmacists into
the final culture review and follow-up
process has previously resulted in
improvements with  antimicrobial
stewardship, fewer ED revisits, and

fewer hospital admissions. These

findings demonstrate that pharmacist
involvement within a multidisciplinary
team provides value and importance
to the culture follow-up process in the
ED.”" This study provides further evi-
dence to support these findings, as well
as demonstrates that changes in work-
flow involving pharmacist-initiated
culture review can impact clinical out-
comes. To our knowledge, this is the
first study analyzing pharmacist in-
volvement in the culture review pro-
cess while incorporating workflow
with APPs.

AM J HEALTH-SYST PHARM |
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This study found a significant re-
duction in treatment failure defined by
return to the ED within 72 hours for the
same medical problem and a reduction
in hospital admission rates in the group
involving the pharmacist-initiated cul-
ture review workflow. These improved
rates are likely related to more timely
initiation of definitive therapy. The
significant reduction in time may pre-
vent further complications caused by
infections because they can be treated
quickly and effectively.

Although this pharmacist-initiated
workflow does increase daily responsi-
bilities for pharmacists, APPs continue
contacting patients after receiving anti-
microbial recommendations. In pre-
vious studies, pharmacists have been
responsible for the whole process, from
culture review to patient contact, po-
tentially impacting other pharmacy
services. Before this workflow was in
place, pharmacists were frequently
consulted for recommendations on
final culture results, especially with
more complex patient cases, which
would introduce an additional step in
the process and further delay the time
patients would receive definitive anti-
biotic therapy. This workflow provides
benefits to both APPs and pharma-
cists in regard to responsibilities and
time commitment required in the final
culture review and follow-up process.
Many institutions likely use pharma-
cists as consultants in the antibiotic
selection process, and therefore this
workflow may have external validity.
Additionally, a more efficient review
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process may have potential cost sav-
ings. In the future, a more robust eco-
nomic analysis comparing a process
that includes pharmacist responsible
for the whole process vs providing re-
commendations to the APP should be
considered.

Asymptomatic bacteriuria, often
treated with antibiotics, is an area
pharmacists also have a large impact
on by recognizing prescribing patterns
and making recommendations to dis-
continue antibiotics. In a previous
study, pharmacist intervention in
discontinuing or modifying antibiotics
for asymptomatic patients with posi-
tive urine cultures reduced unneces-
sary antibiotic exposure and was the
first step in antimicrobial stewardship
efforts in the ED. The findings of
our study found that the pharmacist
workflow provides not only timely
treatment optimization but also the
opportunity for pharmacists to assist
with discontinuation of unnecessary
antibiotics.

Many benefits are provided by
the implementation of a pharmacist-
initiated culture review workflow.
Benefits include allotting additional
patient-care time for nurses and APPs
and the use of pharmacist clinical skills
in providing guideline recommenda-
tions and medication expertise to anti-
biotic therapies. These findings should
encourage other institutions, inpatient
or outpatient, to implement a work-
flow involving pharmacists in the final
culture review and follow-up process
similar to the present study to make
improvements in patient care and anti-
microbial stewardship.

This study was subject to the limi-
tations inherent in all retrospective
clinical trials. ED visits and hospital ad-
missions were not captured if care was
outside of the healthcare system. Other
process outcomes were not evaluated,
such as how the change in workflow
impacted other clinical pharmacist
duties and the salary-benefit from
shifting duties from nurses to pharma-
cists. Data on comorbidities were not
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collected, which could have influenced
results in each group.

Conclusion

Pharmacist-initiated culture re-

view in the ED at an academic medical
center reduced time from final culture
to patient contact for optimal anti-
biotic therapy. As a result, this process
may decrease the need for hospital ad-
missions and reduce the rates of treat-
ment failure. A change in the culture
review workflow involving pharma-
cists appears to have a positive impact
on clinical outcomes. Further studies
should focus on prospective data col-
lection and patient-centered outcomes
such as revisits, patient adherence, and
cost-effectiveness.

Disclosures

The authors have declared no potential con-
flicts of interest.

Previous Affiliations

At the time of writing, Dr. Olson was affili-
ated with Froedtert Hospital and the Medical
College of Wisconsin, Milwaukee, Wisconsin.

References

1. Rui P, Kang K. National hospital ambu-
latory medical care survey: 2015 emer-
gency department summary tables;
December 2015. https://www.cdc.gov/
nchs/data/nhamcs/web_tables/2015_
ed_web_tables.pdf. Accessed December
18, 2017.

2. Rui P, Kang K. National hospital ambu-
latory medical care survey: 2014 emer-
gency department summary tables;
December 2014. https://www.cdc.gov/
nchs/data/nhamcs/web_tables/2014_
ed_web_tables.pdf. Accessed December
18,2017.

3. Nicolle LE, Bradley S, Colgan R et al.;
Infectious Diseases Society of America;
American Society of Nephrology;
American Geriatric Society. Infectious
Diseases Society of America guide-
lines for the diagnosis and treatment
of asymptomatic bacteriuria in adults.
Clin Infect Dis. 2005;40(5):643-654.

4. Hooton TM, Bradley SE Cardenas DD
et al. Diagnosis, prevention, and
treatment of catheter-associated
urinary tract infection in adults: 2009
international clinical practice guide-
lines from the Infectious Diseases

AM J HEALTH-SYST PHARM | VOLUME 77 | SUPPLEMENT2 | JUNE 1, 2020

10.

11.

12.

13.

14.

Society of American. Clin Infect Dis.
2010;50(5):625-663.

. Gupta K, Hooton TM, Naber KG et al.;

Infectious Diseases Society of America;
European Society for Microbiology
and Infectious Diseases. International
clinical practice guidelines for the
treatment of acute uncomplicated
cystitis and pyelonephritis in women:
a 2010 update by the Infectious
Diseases Society of America and the
European Society for Microbiology and
Infectious Diseases. Clin Infect Dis.
2011;52(5):e103-120.

. Workowski KA, Bolan GA; Centers

for Disease Control and Prevention.
Sexually transmitted diseases treatment
guidelines, 2015. MMWR Recomm Rep.
2015;64(RR-03):1-137.

. Dumkow LE, Kenney RM,

MacDonald NC et al. Impact of a
multidisciplinary culture follow-up
program of antimicrobial therapy in the
emergency department. Infect Dis Ther.
2014;3(1):45-53.

. Davis LC, Covey RB, Weston JS et al.

Pharmacist-driven antimicrobial opti-
mization in the emergency department.
Am ] Health-Syst Pharm. 2016; 73(5
suppl 1):549-56.

. Van Enk J, Townsend H, Thompson J.

Pharmacist-managed culture review
service for patients discharged from the
emergency department. Am J Health-
Syst Pharm. 2016;73(18):1391-1394.
Miller K, McGraw MA, Tomsey A et al.
Pharmacist addition to the post-ED
visit review of discharge antimicro-
bial regimens. Am J Emerg Med.
2014;32(10):1270-1274.

Zhang X, Rowan N, Pflugeisen BM,
Alajbegovic S. Urine culture guided
antibiotic interventions: a pharma-
cist driven antimicrobial stewardship
effort in the ED. Am J Emerg Med.
2017;35(4):594-598.

Dumkow LE, Beuschel TS, Brandt KL.
Expanding antimicrobial stewardship
to urgent care centers through a
pharmacist-led culture follow-up pro-
gram. Infect Dis Ther. 2017;6(3):453-459.
Baker SN, Acquisto NM, Ashley ED
et al. Pharmacist-managed anti-
microbial stewardship program for
patients discharged from the emer-
gency department. ] Pharm Pract.
2012;25(2):190-194.

Randolph TC, Parker A, Meyer L,
Zeina R. Effect of a pharmacist-
managed culture review process on
antimicrobial therapy in an emergency
department. Am J Health-Syst Pharm.
2011;68(10):916-919.

020z AInr 60 U0 Jasn |e1nos peplnbag A pnjeg ap [euoioeN easjolqig Aq 66£078S/7SS/2 1uswaddngy/ 2 ioensqe-sjonie/dyle/woo dno-olwspeoe)/:sdiy Wwol) papeojumMo(]


https://www.cdc.gov/nchs/data/nhamcs/web_tables/2015_ed_web_tables.pdf
https://www.cdc.gov/nchs/data/nhamcs/web_tables/2015_ed_web_tables.pdf
https://www.cdc.gov/nchs/data/nhamcs/web_tables/2015_ed_web_tables.pdf
https://www.cdc.gov/nchs/data/nhamcs/web_tables/2014_ed_web_tables.pdf
https://www.cdc.gov/nchs/data/nhamcs/web_tables/2014_ed_web_tables.pdf
https://www.cdc.gov/nchs/data/nhamcs/web_tables/2014_ed_web_tables.pdf

