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Purpose. To evaluate the impact of a urinary tract infection (UTI) pocket card on 

preferred antibiotic prescribing for patients discharged from the emergency 

department (ED) with a diagnosis of cystitis. 

Methods. A multicenter, retrospective, pre-post study was conducted to compare 

outcomes following the introduction of a UTI pocket card. The primary outcome was 

prescribing rates for institutional first-line preferred antibiotics (cephalexin and 

nitrofurantoin) versus other antimicrobials for cystitis. Secondary outcomes included 

prescriber adherence to recommended therapy in regards to discharge dose, frequency, 

duration, and healthcare utilization rates. 

Results. The study included 915 patients in total, 407 in the preintervention group and 

508 in the postintervention group. The frequency of preferred antibiotic prescribing 

was significantly increased after the introduction of a UTI pocket card compared to 

prior to its introduction (81.7% vs 72.0%, P = 0.001). Significant increases in 

prescribing of an appropriate antibiotic dose (78.0% vs 66.8%, P < 0.0001) and 

frequency (64.2% vs 47.4%, P < 0.0001) were also found post intervention. No 

significant differences were seen between the pre- and postintervention groups with 

regards to healthcare utilization rates.  

Conclusion. A UTI pocket card increased preferred antibiotic prescribing for cystitis in 

the ED. This study provides data on a successful antimicrobial stewardship intervention 

in the ED setting. 
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Antibiotic prescribing in the outpatient setting is responsible for 80% to 90% of the 

volume of all human antibiotic consumption worldwide, resulting in prescribing of a 

total of 267.6 million oral antibiotic courses in the United States in 2017.1-3 The Centers 

for Disease Control and Prevention (CDC) reported that 30% of all antimicrobial 

prescriptions during the period 2010-2011 were not required.4 Due to unnecessary 

utilization in combination with inappropriate selection, dosing, and duration, rates of 

inappropriate antibiotic use may be as high as 50%.5-7 Inappropriate antibiotic use is 

associated with increased antibiotic resistance, increased disease severity and duration, 

increased rates of adverse drug reactions and mortality, and increased healthcare 

costs.8 

In 2014, the White House released the National Action Plan for Combating 

Antibiotic-Resistant Bacteria, highlighting the importance of implementing antibiotic 

stewardship programs in conjunction with the development, promotion, and 

implementation of activities to ensure the appropriate use of antibiotics.9 Antibiotic 

stewardship efforts have been proven to reduce antibiotic resistance, increase infection 

cure rates, reduce treatment failures, increase frequency of appropriate prescribing, 

reduce cost, and reduce rates of Clostridioides difficile (formerly Clostridium difficile) 

infections.10-13 However these outcomes are primarily associated with inpatient 

antibiotic stewardship efforts, and there is limited evidence on antibiotic stewardship in 

the emergency department (ED).14 

The ED setting presents unique challenges such as rapid patient turnover, a large 

spectrum of patient acuity, the need for quick decision making, and a varied mix of 

prescribers, all of which make implementing antibiotic stewardship interventions 
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designed for inpatient use difficult. As such, novel approaches are necessary for ED 

implementation. A call to action for antimicrobial stewardship in the ED published by 

May et al15 highlights the importance of this setting for addressing inappropriate 

antimicrobial prescribing practices given the frequency of antibiotic use in both patients 

being admitted to the hospital and patients being discharged from the ED. The 

investigators suggested potential strategies and tools that could be implemented in the 

ED, including but not limited to ED-specific clinical guidelines, efforts to shorten 

duration of therapy, dose optimization, and ED antibiogram development. Novel 

antimicrobial stewardship interventions to address these areas in the ED are of great 

significance, potentially improving patient care. 

Noting that ED physicians and ED advanced practice providers (APPs) often 

carried various resources with them throughout their shift, often in a white coat or 

scrub pocket, we sought to incorporate all of the above strategies in a pocket-sized 

guidance document, henceforth referred to as the UTI pocket card, that could be easily 

accessed when prescribing antibiotics for cystitis. The guidance document intervention 

in our study was intended to assist prescribers in selecting the most appropriate 

antimicrobial therapy, with a focus on agent selection, dose, and duration, based upon 

published literature and local susceptibility rates determined by an ED-specific 

antibiogram. The goal of the investigation described here was to evaluate the impact of 

the UTI pocket card on preferred antimicrobial prescribing for patients discharged from 

the ED with a diagnosis of cystitis; physician and APP adherence to recommended 

therapy in regards to discharge dose, frequency, and duration; and rates of healthcare 

utilization. 
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Methods 

The investigation was multicenter, retrospective, pre-post study comparing 

outcomes before and after the introduction of the UTI pocket card in May 2018. It was 

conducted at 4 EDs housed within hospitals and 2 freestanding EDs. These 6 EDs have a 

total of approximately 165,000 patient visits per year, with clinical pharmacists present 

during 64 (44%) of the combined total of 144 hours per day at the 6 EDs. There was no 

formal review of outpatient antimicrobial therapy in any of the participating EDs during 

the study period. The study was approved by the parent organization’s institutional 

review board. Data were collected every third month from November 2016 through 

November 2019, excluding the month the UTI pocket card was implemented, for a total 

of 12 months. The designated preimplementation months were November 2016, 

February 2017, May 2017, August 2017, November 2017, and February 2018. The 

postimplementation months were August 2018, November 2018, February 2019, May 

2019, August 2019, and November 2019. 

 Patients included in the study were 18 years of age or older and discharged from 

the ED with a documented International Classification of Diseases, 10th revision (ICD-

10), code for acute cystitis without hematuria; acute cystitis with hematuria; other 

cystitis without hematuria; cystitis, unspecified without hematuria; cystitis, unspecified 

with hematuria; and/or urinary tract infection, site not specified. 

 Patients were excluded if they had an ED discharge diagnosis of pyelonephritis, 

an ED discharge diagnosis with another infectious pathology in addition to cystitis, 

hospital admission to a study facility or an outside facility on the day of the index ED 

visit, recurrent UTI (defined as UTI within the previous 3 months), or a urine culture 

positive for a multidrug-resistant organism (MDRO) within the 6 months preceding the 

index ED visit. Patients were most commonly excluded because an infectious etiology in 
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addition to cystitis was identified, followed by recurrent UTI, hospital admission, MDRO 

identification, and discharge diagnosis of pyelonephritis. 

The foldable, 6-panel UTI pocket card (Figure 1) was distributed to ED 

physicians and APPs in May 2018. Information on its intended role and production was 

disseminated via a newsletter that was sent to all ED physicians, APPs, and pharmacists. 

In conjunction with the parent organization’s microbiology laboratory, an ED-

specific antibiogram is produced annually. After review of the ED-specific antibiogram 

to determine susceptibility patterns for Escherichia coli, the pathogen most commonly 

implicated in UTI, treatment guidance was developed and approved for use by the 

antimicrobial stewardship committee. Available literature and committee member 

expertise were utilized to determine optimal agents, dosing, and duration. While the 

UTI treatment guidance is updated annually to reflect changing susceptibility rates, 

during the study period no changes in antibiotic recommendations for treatment of 

cystitis were made. 

In addition to antibiotic treatment recommendations, the UTI pocket card 

provides education on adverse effects associated with fluoroquinolone therapy along 

with a listing of common pathogens implicated in community-acquired UTI. 

Data were extracted from the electronic medical record (EMR) by investigators 

using an electronic standardized data collection form. ED diagnoses of cystitis were 

determined using ICD-10 codes. If cystitis was not defined as uncomplicated or 

complicated in the ED physician or APP note, it was considered uncomplicated if the 

patient was female, nonpregnant, and without known urologic malformation or 

abnormality. 

Patient age and sex, discharge antibiotic prescribed, discharge antibiotic dose, 

discharge antibiotic frequency, discharge antibiotic duration, penicillin allergy status, 

https://drive.google.com/file/d/12PEeTkBkKA7ONBpKodJOIsxKK0_hyYOm/view?usp=sharing
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and cephalosporin allergy status were obtained from the hospital EMR, as were rates of 

healthcare utilization, defined as a return visit for UTI within 7 days of ED discharge, 

admission with a diagnosis of UTI within 7 days of ED discharge, admission with a 

diagnosis of pyelonephritis within 7 days of ED discharge, and admission with a 

diagnosis of sepsis with a urinary source within 7 days of ED discharge. 

Primary and secondary outcomes. The primary outcome was the prescribing 

rate for institutional first-line preferred antibiotics (cephalexin and nitrofurantoin) 

versus other antimicrobials for cystitis before and after the introduction of the UTI 

pocket card. Secondary outcomes included physician and APP adherence to 

recommended therapy in regards to discharge dose, frequency, and duration before and 

after the introduction of the UTI pocket card. Our comparison of rates of healthcare 

utilization in the preintervention and postintervention cohorts evaluated ED, urgent 

care, or other medical provider visits with chief complaints of UTI symptoms within 7 

days of the index ED visit, as well as hospital admissions with diagnosis of UTI, 

pyelonephritis, or sepsis with a urinary source within 7 days of the index ED visit. 

 Statistical analysis. Descriptive statistics for categorical data were calculated as 

frequency and percentage, and comparisons between groups were completed using a 

chi-square test. Descriptive statistics for continuous data were analyzed as mean with 

associated standard deviation (SD), and comparisons between groups were completed 

using Student’s t test. Analyses were completed using the software program Statistical 

Package for the Social Sciences, version 22.0 (IBM Corporation, Armonk, NY). 

Results 

 A total of 1,321 patient charts were screened for inclusion, and a total of 915 

patients were included (Figure 2). The average age of the entire cohort was 53.5 years 

(SD, 24.3 years), and 83.3% were female. The control group included 407 patients and 

https://drive.google.com/file/d/12CEH88faEcsSkHSSRb0HDXHy0viKcfR9/view?usp=sharing
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the intervention group consisted of 508 patients. Overall, the baseline characteristics 

were well balanced between groups (Table 1). 

 For the primary outcome, the rate of cephalexin or nitrofurantoin prescribing 

increased from 72.0% (293 of 407) prescriptions before the intervention to 81.7% (415 

of 508) prescriptions after the intervention (P < 0.001) (Table 2). Preferred antibiotic 

prescribing rates over time can be viewed in Figure 3. These results were alongside 

decreased prescribing rates for sulfamethoxazole/trimethoprim (from 6.9% in the 

preintervention group to 3.0% in the postintervention group; P = 0.007) and 

fluoroquinolone antibiotics (from 17.9% before the intervention to 7.1% post 

intervention; P < 0.001). Increased prescribing of cefuroxime also occurred. 

 Secondary endpoints (ie, rates of appropriately prescribed antibiotic dose and 

appropriate dosing frequency on discharge) also improved from the pre- to the 

postintervention period, with rates of appropriate antibiotic dosing and appropriate 

frequency increasing from 66.8% to 78.0% and from 47.4% to 64.2%, respectively (P < 

0.001 for both comparisons). Cephalexin was most frequently prescribed at 500 mg per 

dose (92.2% of prescriptions), and frequencies of twice daily or three times daily were 

specified in 66.9% of cases. When prescribed, nitrofurantoin was prescribed at 100 mg 

per dose, with a frequency of twice daily, in all cases. No significant difference between 

groups for the outcome of appropriate duration of antibiotic therapy prescribed at 

discharge was identified. Secondary endpoints related to rates of healthcare utilization 

within 7 days of initial ED treatment did not differ between groups, including ED 

revisits for UTI, hospital admission for UTI, hospital admission for pyelonephritis, and 

hospital admission for sepsis of urinary source (Table 2). 

  

https://docs.google.com/document/d/1OgfHESqjCauIYB5haot4LPesXIWG9qRuSXuVLN8Jwy8/edit
https://docs.google.com/document/d/1OgfHESqjCauIYB5haot4LPesXIWG9qRuSXuVLN8Jwy8/edit
https://docs.google.com/spreadsheets/d/1ICeNzNIKB9kDAUdlW0tjIzrR7OF30ogmpo9ULwb-mXo/edit#gid=0
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Discussion 

The study sought to evaluate the impact of a UTI pocket card focused on 

appropriate antimicrobial prescribing for the treatment of cystitis in the ED. Overall, the 

intervention proved effective, significantly increasing appropriate antibiotic prescribing 

choices while concurrently decreasing inappropriate antibiotic choices, as measured by 

a shift towards greater prescribing of nitrofurantoin and cephalexin and a reduction in 

prescribing of sulfamethoxazole/trimethoprim and fluoroquinolones. The 

appropriateness of prescribed therapies also increased with regard to dose, frequency, 

and duration. Notably, outcomes related to rates of healthcare utilization did not differ 

significantly between groups. 

In our experience, ED physicians and APPs tend to have educational resources 

that they have trained with, utilize often, and keep in a convenient location such as a 

scrub pocket or white coat pocket. Therefore, we designed our guidance document to be 

easily integrated with these already established educational resources. The UTI 

guidance document, specifically designed to fit into a pocket with other documents, is 

unique in its intended purpose: to be integrated into a commonly adopted workflow. 

Speed, convenience, and fluidity are important in many areas, especially the ED. Hence, 

it was decided to design a folding pocket card rather than a poster-sized guidance 

document that may not be present when and where treatment decisions are made. 

Use of cephalexin or nitrofurantoin as a first-line agent in the treatment of 

uncomplicated cystitis increased significantly following the implementation of a UTI 

pocket card. Local ED-specific antibiogram data indicate that rates of susceptibility to 

cephalexin and nitrofurantoin for E.coli isolates cultured from urine collected in 

ambulatory care settings are 92% and 98%, respectively. Cephalexin and nitrofurantoin 

are well tolerated, have few serious adverse effects, and can safely be used in 
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pregnancy. They also have relatively narrow spectrums of activity compared to other 

potential therapies for uncomplicated UTI. For these reasons, cephalexin and 

nitrofurantoin were listed as preferred agents for uncomplicated UTI on our treatment 

guidance document. 

Fluoroquinolone and sulfamethoxazole/trimethoprim prescribing for cystitis 

significantly decreased after the introduction of the UTI pocket card. Local ED-specific 

antibiogram data indicate E.coli susceptibility rates of 78% for 

sulfamethoxazole/trimethoprim and 88% for ciprofloxacin, though these rates were 

calculated prior to adoption of the new Clinical and Laboratory Standards Institute 

breakpoints for fluoroquinolones and hence were likely significantly higher than the 

actual susceptibility rates.16-18 Fluoroquinolones have been associated with QT interval 

prolongation, C. difficile infection, decreased seizure threshold, peripheral neuropathy, 

adverse psychiatric effects, glucose abnormalities (including both hypoglycemia and 

hyperglycemia), gastrointestinal perforation, tendinopathy, retinal detachment, aortic 

dissection, and aortic aneurysm.19 Sulfamethoxazole/trimethoprim has been associated 

with hyperkalemia; severe dermatologic reactions, including Stevens-Johnson 

syndrome and toxic epidermal necrolysis; acute kidney injury; blood dyscrasias; and 

hypoglycemia.20 Fluoroquinolones may also be involved in dangerous drug-drug 

interactions, such as that of ciprofloxacin increasing the area under the curve (AUC) of 

tizanidine approximately 10-fold, leading to an increased risk of hypotension and 

extreme sedation.21 Similarly, sulfamethoxazole/trimethoprim is implicated in severe 

drug-drug interactions with commonly prescribed medications, including 

anticoagulants, spironolactone, and angiotensin-converting enzyme inhibitors.20 For 

these reasons, fluoroquinolones and sulfamethoxazole/trimethoprim were relegated to 
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the bottom of each recommendation table and one of the 6 panels was dedicated solely 

to spelling out the negative aspects of fluoroquinolones in a clear and concise manner. 

 Our findings of an increase in preferred antimicrobial prescribing coupled with a 

decrease in rates of prescribing of nonpreferred antimicrobials are similar to findings in 

a retrospective cohort study involving a pocket card intervention conducted by 

Jorgensen et al.22 Methodologically, there were a few notable differences. The primary 

outcome of our study was preferred antimicrobial prescribing, with patient-oriented 

endpoints as secondary outcomes. Jorgensen et al specified the coprimary outcomes of 

“bug-drug” mismatches and return visits to the ED within 30 days. They defined 

exclusion criteria less stringent than those used in our study, as they included patients 

with histories of recurrent UTI and MDRO infection, pyelonephritis, and concomitant 

infections, which in turn led to a higher rate of complicated UTI in their cohorts 

compared to our population. Aside from this, other baseline patient characteristics were 

comparable in our study and that of Jorgensen and colleagues. Their treatment guidance 

reflected the susceptibilities indicated by the local antibiogram, which demonstrated 

higher rates of E. coli cephalosporin resistance than our antibiogram, and thus the 

content of the pocket cards differed. During implementation of the intervention, those 

researchers conducted a more intensive educational campaign to increase awareness 

and encourage the use of their document. Our educational campaign was limited to the 

dispersal of the UTI pocket cards along with a concomitant newsletter article, 

suggesting the pocket card’s impact was unabated with minimal applied resources. And 

lastly, Jorgensen et al. studied a postintervention cohort out to 3 months after 

implementation of their document. Our postintervention cohort included a larger time 

frame of (18 months from implementation), suggesting the effects are sustainable over 

a longer duration. 
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 Our study also produced findings similar to those of Percival et al23 in regards to 

increasing preferred antibiotic prescribing for UTI via antimicrobial stewardship 

intervention. Percival et al provided face-to-face education to medical residents, and the 

medical director of the ED provided education to all ED physicians and APPs via email, 

contrasting with our previously described limited education methods. Education is 

extremely important in antimicrobial stewardship, and developing modalities that limit 

the amount of resources required to demonstrate benefit is critical in times of limited 

reimbursement and staffing limitations. The UTI pocket card is an intervention that, 

once established, improves antibiotic prescribing without time-intensive education 

being required regularly, thereby allowing antimicrobial stewardship programs to 

allocate more resources in targeting other opportunities for improvement. 

Our UTI treatment guidance document was demonstrated to influence 

prescribing habits. This is of note, in part, because there is a high frequency of 

inappropriate outpatient antibiotic prescribing and effective antimicrobial stewardship 

interventions are scarce in the ambulatory care setting, particularly in the ED. The 

ability to influence prescribing of antibiotics that are narrower in spectrum, safer, and 

more efficacious has been associated with many improvements in patient-centered 

outcomes. Improvements in mortality, cost, ED length of stay, and readmission to the ED 

have all been associated with antimicrobial stewardship efforts in the ED.14 In other 

settings, antimicrobial stewardship interventions and programs have been shown to 

improve infection cure rates, adverse effect rates, and C. difficile infection rates and to 

decrease emergence of antimicrobial resistance. 

 The UTI pocket card was demonstrated to improve preferred antibiotic 

prescribing. However, to maximize improvement in patient outcomes, the document 

must be populated with appropriate antibiotic choices; collaboration between an ED 
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and an antimicrobial stewardship committee is imperative to ensuring this occurs. If not 

already included in the antimicrobial stewardship committee, the microbiology 

laboratory should be involved in the development of the document as well. Similar UTI 

pocket card formats could be utilized in varying locations around the country, or the 

globe, and take on many iterations, although all would have the common purpose of 

helping ensure use of the most appropriate antibiotics in regard to spectrum, efficacy, 

and safety to target the most common pathogens for cystitis. 

 

Limitations 

Given that the study was retrospective in nature and unblinded (the individuals 

collecting data required information regarding the preintervention or postintervention 

group status of a patient), there was the potential for selection bias. 

 Antibiotic treatment of asymptomatic bacteriuria is a common infectious 

diseases issue and therefore a target for antimicrobial stewardship programs.24 Our 

study identified patients through review of ICD-10 codes and did not take patient-

reported urinary symptoms into account. Consequently, our study potentially included 

asymptomatic patients who may not have been appropriate candidates for antibiotic 

therapy. However, our study aimed to determine if a UTI pocket card would improve 

preferred antimicrobial prescribing in the ED once a diagnosis of UTI was made, not to 

discourage antibiotic prescribing for asymptomatic bacteriuria. Ideally antimicrobial 

stewardship can have a positive impact in both of these areas, though multiple 

interventions may be required to do so. 

 While the study was a multicenter study, all centers involved were in a similar 

geographical location and used the same ED-specific antibiogram. Different 

geographical locations are likely to have different resistance patterns, potentially 
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limiting the external validity of our study; however, it is primarily the specific antibiotic 

choices that are limited, not the UTI pocket card itself. Use of a UTI pocket card that has 

been updated with specific antibiotics according to local susceptibility data may 

produce results similar to those of our study. 

 Only 6.8% percent of the study population was categorized as having 

complicated cystitis, potentially limiting the applicability of the study findings to this 

population. This number was surprisingly low, perhaps secondary to our narrow 

criteria for deeming a patient as having had complicated cystitis.  

 While our study found no statistically significant differences in reported 

penicillin allergy or cephalosporin allergy at baseline, we did not report data on how 

these allergies may have potentially affected antimicrobial prescribing. Available 

literature suggests that patients with these allergies listed are at higher risk for 

methicillin-resistant Staphylococcus aureus (MRSA) infection, C. difficile infection, and 

infection-related mortality.25,26 However, to our knowledge there are no published data 

on whether documentation of those allergies is associated with rates of preferred 

antimicrobial prescribing in the ED. Future research is needed in this area. 

Resource limitations prevented the inclusion of all patients within the 36-month 

data collection period, which could potentially skew the results of the study. The 

decision to collect data every third month was made so as to maximize the number of 

patients included given the resource constraints of the study, as well as to maintain 

random patient selection, and to evaluate the intervention effect over a longer time 

frame. 

 The study population was primarily female (82.9% in the preintervention group 

and 83.8% in the postintervention group). A mostly female population is in line with 
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reported epidemiology of UTIs; however, this limits the application of the study results 

to the male population. 

Lastly, our UTI pocket card is a physical document, as opposed to a digital one. 

We chose this format because we observed prescribers routinely using physical 

references, but we acknowledge its limitations. As more prescribers use electronic 

references, it may be best to transition to that format to increase engagement and 

preferred antimicrobial prescribing. Additionally, unlike dissemination of physical 

cards, use of an electronic format may allow for real-time updates.  

 

Conclusion 

The ED is an important location for application of antimicrobial stewardship 

initiatives given the high volume of antibiotics prescribed. The implementation of a 

pocket-sized UTI treatment guidance document can increase preferred antibiotic 

prescribing patterns and decrease inappropriate antibiotic prescriptions for cystitis by 

ED providers among patients being discharged. Prescribing cephalexin and 

nitrofurantoin in preference to fluoroquinolones and sulfamethoxazole/trimethoprim 

potentially avoids a host of complications while increasing effectiveness for the 

treatment of cystitis, without altering rates of healthcare utilization. 

 

  



Acc
ep

ted
 M

an
us

cri
pt

 

 

References 

1. Suda KJ, Hicks LA, Roberts RM, Hunkler RJ, Danziger LH. A national evaluation of 

antibiotic expenditures by healthcare setting in the United States, 2009. J Antimicrob 

Chemother. 2013;68:715-718. 

2. Public Health England. English Surveillance Programme for Antimicrobial Utilisation 

and Resistance (ESPAUR): Report 2014. Published September 2014. Accessed ???????. 

https://webarchive.nationalarchives.gov.uk/20191003132022/https://www.gov.uk/g

overnment/publications/english-surveillance-programme-antimicrobial-utilisation-

and-resistance-espaur-report 

3. Centers for Disease Control and Prevention. Outpatient antibiotic prescriptions — 

United States, 2017. Accessed ?????? https://www.cdc.gov/antibiotic-

use/community/programs-measurement/state-local-activities/outpatient-antibiotic-

prescriptions-US-2017.html 

4. Fleming-Dutra K, Hersh AL, Shapiro DJ, et al. Prevalence of inappropriate antibiotic 

prescriptions among US ambulatory care visits, 2010-2011. JAMA. 2016;315(17):1864-

1873. 

5. Centers for Disease Control and Prevention. Office-related antibiotic prescribing for 

persons aged ≤14 years — United States, 1993–1994 to 2007–2008. MMWR Morb 

Mortal Wkly Rep. 2011;60(34):1153-1156. 

6. Pichichero ME. Dynamics of antibiotic prescribing for children. JAMA. 

2002;287(23):3133-3135. 

7. Shapiro DJ, Hicks LA, Pavia AT, Hersh AL. Antibiotic prescribing for adults in 

ambulatory care in the USA, 2007. J Antimicrob Chemother. 2014;69(1):234-240. 



Acc
ep

ted
 M

an
us

cri
pt

 

 

8. Llor C, Bjerrum L. Antimicrobial resistance: risk associated with antibiotic overuse 

and initiatives to reduce the problem. Ther Adv Drug Saf. 2014;5(6):229-241. 

doi:10.1177/2042098614554919 

9. The White House. National Strategy for Combating Antibiotic-Resistant Bacteria. 

Accessed ?????? 

http://www.whitehouse.gov/sites/default/files/docs/carb_national_strategy.pdf 

10. DiazGranados CA. Prospective audit for antimicrobial stewardship in intensive care: 

impact on resistance and clinical outcomes. Am J Infect Control. 2012;40(6):526-529. 

doi:10.1016/j.ajic.2011.07.011 

11. Gross R, Morgan AS, Kinky DE, Weiner M, Gibson GA, Fishman NO. Impact of a 

hospital-based antimicrobial management program on clinical and economic outcomes. 

Clin Infect Dis. 2001;33(3):289-295. doi:10.1086/321880 

12. Standiford HC, Chan S, Tripoli M, Weekes E, Forrest GN. Antimicrobial stewardship 

at a large tertiary care academic medical center: cost analysis before, during, and after a 

7-year program. Infect Control Hosp Epidemiol. 2012;33(4):338-345. 

doi:10.1086/664909 

13. Valiquette L, Cossette B, Garant MP, Diab H, Pépin J. Impact of a reduction in the use 

of high-risk antibiotics on the course of an epidemic of Clostridium difficile-associated 

disease caused by the hypervirulent NAP1/027 strain. Clin Infect Dis. 2007;45(suppl 

2):S112-S121. doi:10.1086/519258 

14. Losier M, Ramsey TD, Wilby KJ, Black EK. A systematic review of antimicrobial 

stewardship interventions in the emergency department. Ann Pharmacother. 

2017;51(9):774-790. doi:10.1177/1060028017709820 



Acc
ep

ted
 M

an
us

cri
pt

 

 

15. May L, Cosgrove S, L’Archeveque M, et al. A call to action for antimicrobial 

stewardship in the emergency department: approaches and strategies. Ann Emerg Med. 

2013;62(1):69-77.e2. doi:10.1016/j.annemergmed.2012.09.002 

16. Jacoby GA. Mechanisms of resistance to quinolones. Clin Infect Dis. 2005;41(suppl 

2):S120-S126. 

17. Gupta K, Hooton TM, Naber KG, et al. 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‐e120. doi:10.1093/cid/ciq257 

18. Sanchez GV, Babiker A, Master RN, Luu T, Mathur A, Bordon J. Antibiotic resistance 

among urinary isolates from female outpatients in the United States in 2003 and 2012. 

Antimicrob Agents Chemother. 2016;60(5):2680-2683. 

19. Mathews B, Thalody AA, Miraj SS, Kunhikatta V, Rao M, Saravu K. Adverse effects of 

fluoroquinolones: a retrospective cohort study in a south Indian tertiary healthcare 

facility. Antibiotics (Basel). 2019;8(3):104. doi:10.3390/antibiotics8030104 

20. Ho JM, Juurlink DN. Considerations when prescribing trimethoprim-

sulfamethoxazole. CMAJ. 2011;183(16):1851‐1858. doi:10.1503/cmaj.111152 

21. Granfors MT, Backman JT, Neuvonen M, et al. Ciprofloxacin greatly increases 

concentrations and hypotensive effect of tizanidine by inhibiting its cytochrome P450 

1A2-mediated presystemic metabolism. Clin Pharmacol Ther. 2004;76(6):598-606. 

22. Jogensen SC, Yeung SL, Zurayk M, et al. Leveraging antimicrobial stewardship in the 

emergency department to improve the quality of urinary tract infection management 

and outcomes. Open Forum Infect Dis. 2018;5(6):ofy101. 



Acc
ep

ted
 M

an
us

cri
pt

 

 

23. Percival KM, Valenti KM, Schmittling SE, Strader BD, Lopez RR, Bergman SJ. Impact 

of an antimicrobial stewardship intervention on urinary tract infection treatment in the 

ED. Am J Emerg Med. 2015;33(9):1129‐1133. doi:10.1016/j.ajem.2015.04.067 

24. Barlam TF, Cosgrove SE, Abbo LM, et al. Implementing an antibiotic stewardship 

program: guidelines by the Infectious Diseases Society of America and the Society for 

Healthcare Epidemiology of America. Clin Infect Dis. 2016;62(10):e51-e77. 

doi:10.1093/cid/ciw118. 

25. Blumenthal KG, Lu N, Zhang Y, Li Y, Walensky RP, Choi HK. Risk of meticillin 

resistant Staphylococcus aureus and Clostridium difficile in patients with a documented 

penicillin allergy: population based matched cohort study. BMJ. 2018;361:k2400. 

doi:10.1136/bmj.k2400. 

26. Blumenthal KG, Lu N, Zhang Y, Walensky RP, Choi HK. Recorded penicillin allergy 

and risk of mortality: a population-based matched cohort study. J Gen Intern Med. 

2019;34(9):1685-1687. doi:10.1007/s11606-019-04991-y 

 

  



Acc
ep

ted
 M

an
us

cri
pt

 

 

Figure 1. Component panels of 6-panel pocket card with recommendations for 

emergency department prescribing for urinary tract infection (UTI). BID indicates twice 

daily; QID, 4 times daily; TID, 3 times daily. 

 

Figure 2. Flowchart of patient selection, application of exclusion criteria, and study 

group formation. 

 

Figure 3. Preferred antibiotic prescribing during the preimplementation months (solid 

bars) and postimplementation months (cross-hatched bars). 

 

Key Points 

 Use of a pocket card as an antimicrobial stewardship tool increased the rate of 

preferred antibiotic prescribing for cystitis by emergency department prescribers in 

a multicenter study. 

 Statistically significant increases in the proportions of antibiotics prescribing at 

appropriate doses and frequencies were noted after the introduction of the pocket 

card. 

 No significant differences in healthcare utilization were noted between the pre- and 

postintervention groups. 
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Table 1. Baseline Patient Characteristics by Study Groupa 

 

Control 

(n = 407) 

Intervention 

(n = 508) P Value 

Age, mean (SD), y 53.8 (24.4) 53.3 (24.3) 0.775 

Female 341 (83.8) 421 (82.9) 0.722 

Penicillin allergy 71 (17.4) 88 (17.3) >0.999 

Cephalosporin allergy 20 (4.9) 25 (4.9) >0.999 

Complicated UTI 90 (22.1) 113 (22.2) >0.999 

Abbreviations: SD, standard deviation; UTI, urinary tract infection. 

aAll data are number (percentage) of patients unless indicated otherwise. 
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Table 2. Outcomes of UTI Pocket Card Intervention by Study Group 

Outcome 

Control 

(n = 407) 

Intervention 

(n = 508) P Value 

Discharge antibiotic    

Amoxicillin/clavulanate 5 (1.2) 5 (1.0) 0.724 

SMX/TMP 28 (6.9) 15 (3.0) 0.007 

Cefdinir 2 (0.5) 10 (2.0) 0.076 

Cefpodoxime 2 (0.5) 2 (0.4) 0.824 

Cefuroxime 3 (0.7) 22 (4.3) 0.001 

Cephalexin 241 (59.2) 330 (65.0) 0.086 

Ciprofloxacin 54 (13.3) 30 (5.9) <0.0001 

Doxycycline 1 (0.2) 0 (0) 0.264 

Fosfomycin 0 (0) 3 (0.6) 0.120 

Levofloxacin 19 (4.7) 6 (1.2) 0.002 

Nitrofurantoin 52 (12.8) 85 (16.7) 0.113 

Cephalexin or 

nitrofurantoin as discharge 

antibiotic 

293 (72.0) 415 (81.7) 0.001 

Appropriate dose 272 (66.8) 396 (78.0) <0.0001 

Appropriate frequency 193 (47.4) 326 (64.2) <0.0001 
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Appropriate duration 87 (21.4) 134 (26.4) 0.087 

7-day ED revisit for UTI 13 (3.2) 17 (3.3) >0.999 

7-day hospital admission 

for UTI 

3 (0.7) 4 (0.8) 0.931 

7-day hospital admission 

for pyelonephritis 

0 (0) 1 (0.2) >0.999 

7-day hospital admission 

for sepsis of urinary source 

2 (0.5) 2 (0.4) >0.999 

ED, emergency Department; SMX/TMP, sulfamethoxazole/trimethoprim; UTI, urinary tract infection. 

aAll data are number (percentage) of patients. 

 

 

 



 
 

This is intended as a guide for evidence-based decision-making and should not replace clinical judgement. 

Uncomplicated Cystitis 

 Agent/dosing* E. coli 
susc. † 

1
st 

line
 

Nitrofurantoin 100mg BID x 
5 days 

98% 

2
nd

 line Cephalexin 500mg BID-TID 
x 3 – 5 days 

92% 

Other 
options 

Cefuroxime 250mg BID x 3 
– 5 days 

93% 

Cefdinir 300mg BID x 3 – 5  
days 

93% 

Bactrim DS 1 tab BID x 3 
days 

79% 

Cipro 250mg BID x 3 days 
Levaquin 250 daily x 3 days 

88% 

* Dosing assumes normal renal function; consult PharmD for renal dose 

adjustments                                                                                                                                    

† Per 2019 antibiogram ED urinary isolates                                              

 

 

UTI: Empiric Coverage of Pseudomonas 

 Agent/dosing* 
Uncomplicated

 
Cipro 250mg BID x 3 days 
Levaquin 250mg daily x 3 days 

Complicated Cipro 250mg BID x 5-7days 
Levaquin 250mg daily x 5-7 days 

Pyelonephritis Cipro 500mg BID x 7 days 
Levaquin 750mg daily x 5 days 

* Dosing assumes normal renal function; consult PharmD for renal 
dose adjustments                                                                                                  

Pseudomonas spp. risk factors include but not 

limited to: 

1.) Urine culture with Pseudmonas spp. within 4 
weeks 

2.) Hospitalized within 90 days 
3.) Reside in nursing home/LTAC 
4.) Receive hemodialysis 
5.) Antibiotics or chemotherapy within 30 days 

 

Complicated Cystitis 

 Agent/dosing* E. coli 
susc. † 

1
st

 line
 

Nitrofurantoin 100mg BID x 
5 days

‡
 

98%† 

2
nd

 line Cephalexin 500mg TID x 7 
days 

92% 

Other 
options 

Cefuroxime 250mg BID x 7 
days 

93% 

Cefdinir 300mg BID x 7 
days 

93% 

Bactrim DS 1 tab BID x 5-7 
days 

79% 

Cipro 250mg BID x 5-7 days 
Levaquin 250mg daily x 5-7days 

88% 

* Dosing assumes normal renal function; consult PharmD for renal dose 

adjustments                                                                                                                                                                         

† Per 2019 antibiogram ED urinary isolates                                                                   

‡ Avoid use in men               

                                            

 
 
A note about Fluoroquinolones 
FQs carry multiple boxed warnings and have 
been associated with many severe adverse 
reactions: 
Commonly Known 
Adverse Effects 

Lesser Known 
Adverse Effects 

QT prolongation GI perforation 

Clostridium difficile 
infection 

Aortic 
aneurysm/dissection 

Tendinopathy Retinal detachment 

Peripheral neuropathy Hypo/hyperglycemia 

 Seizures 
 FQs have a low barrier to resistance. 
 Resistance rates to FQs have increased rapidly.  
 Ciprofloxacin and levofloxacin are our only oral agents 

with reliable activity against Pseudomonas spp. 

 FQs should be reserved for a few clinical scenarios 
where other antibiotics are not safe or feasible. 

 

Pyelonephritis 

 Agent/dosing* E. coli 

susc. † 

1st 
line 

Cefuroxime 500mg po BID 
x 10-14 days 

93% 

Other 
options 

Cefdinir 300mg BID x 10-14 
days 

93% 

Bactrim DS 1 tab BID x 14 
days 

79% 

Cephalexin 500mg  QID x 
10-14 days 

84% 

 Cipro 500mg BID x 7 days 
Levaquin 750mg daily x 5 days 

88% 

* Dosing assumes normal renal function; consult PharmD for renal dose 

adjustments                                                                                                                                                                       

† Per 2019 antibiogram ED urinary isolates                                              

 

 

 

Likely Pathogens: Community Acquired UTI 

 

•E. coli (75-95%) 

•Other Enterobacteriaceae 

•S. saprophyticus 

Uncomplicted 

Cystitis 

•E. coli (65%) 

•Klebsiella spp. (8%) 

•Pseudomonas spp. (2%) 

•Gram-positive cocci (10-12%) 

Complicated 

Cystitis 

•E. coli (70-95%) 

•Other Enterobacteriaceae 

•S. saprophyticus 
Pyelonephritis 



 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Patients with diagnosis of 

cystitis in ED                                                

n =1,321 

Discharged before 

introduction of UTI pocket 

card 

n = 407 

Patients included                                                                 

n = 915 

Total patients excluded                                                

n = 406 

Patient with positive urine culture with 

multi-drug resistant organisms (MDRO) 

within 6 months of index ED visit 

n = 26 

Hospital admission 

n= 92 

ED discharge diagnosis with other 

infectious pathology in addition to cystitis 

n = 150 

ED discharge diagnosis of pyelonephritis 

n =21  

Recurrent UTI 

n = 117 

Discharged after introduction 

of UTI pocket card 

n = 508 

or 
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