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Abstract:

Increasing antimicrobial resistance is linked with inappropriate prescribing of antibiotics. While inappropriate prescribing occurs in both inpatient and outpatient settings, prior studies have shown that inappropriate prescribing can be seen during transitions of care when patients get discharged from the hospital. The purpose of this study is to identify the antibiotic prescribing patterns on hospital discharge for community-acquired pneumonia at UCSF Medical Center. This will be a retrospective cohort study of adult patients who are discharged from UCSF Medical Center with an ICD-10 discharge code of community-acquired pneumonia between January 1, 2019 and December 31, 2021. The primary outcome will evaluate whether the patients that received antibiotics at hospital discharge received inappropriate antibiotic therapy by utilizing the national 2019 IDSA/ATS Community-acquired Pneumonia guideline and institutional antibiotic clinical practice recommendations. Of the group of patients that are classified to have received inappropriate antibiotic therapy, secondary outcomes will assess clinical outcomes through our study’s desirability of outcome ranking (DOOR) classified by the patient’s clinical response and outcomes. 

Research question: 

Does ID involvement (i.e. ID consult or ID ASP oversight) on antibiotic course at hospital discharge lead to more appropriate use of antibiotics and better clinical outcomes? 

Specific aims: 

To provide insight into UCSF Medical Center’s antibiotic prescribing patterns at hospital discharge for patients with ICD-10 diagnosis code for community-acquired pneumonia and to see if ID involvement is associated with more appropriate use of antibiotics as well as better clinical outcomes. 

Background and Significance:

Antimicrobial resistance is an increasing concern as resistant organisms infect more than 2.8 million people and contribute to 35,000 deaths annually in the United States.1 A major driver of antimicrobial resistance is the inappropriate prescribing and use of antibiotics, which leads to increased disease severity and duration, increased rates of adverse drug reactions, and increased healthcare costs.2 Inappropriate prescribing occurs in both inpatient and outpatient settings3,4 but it is also seen during the transitions of care when patients get discharged from the hospital.5,6,7 Prior studies have found that 50-70% of these prescriptions contain errors such as prolonged treatment, improper dose, and spectrum of therapy.6,7 Additionally, nearly 1 in 5 patients discharged on antibiotics are readmitted to the hospital within 30 days.6 This is an area of big concern considering that roughly 20% of all patients receive antibiotics at discharge out of the 50% of all patients in the United States who are prescribed antibiotics during their hospital stay.8,9 To help combat this growing concern, antimicrobial stewardship has been increasingly implemented in the hospital setting. Inpatient antimicrobial stewardship has proven effective in promoting successfully patient outcomes, limiting the spread of antimicrobial resistance, and improving hospital cost-effectiveness.10,11 However, despite the success of antimicrobial stewardship in the inpatient setting, there is a lack of oversight of transitions of care such as daily review of antibiotics that are being prescribed to patients at hospital discharge.12 While studies have looked into prescribing practices in the hospital and in the outpatient setting, data describing antibiotic prescribing upon hospital discharge remains few.6 
The primary objective of this study will be to first identify the antibiotic prescribing patterns on hospital discharge at UCSF Medical Center and based on the data collected, will secondarily assess the appropriateness of antibiotic therapy, and identify other factors associated with inappropriate antibiotic prescribing at hospital discharge at UCSF Medical Center such as infectious disease involvement with antibiotic discharge plans. The outcomes that our study will assess will be the clinical outcomes of patients that received inappropriate antibiotic defined by either the wrong antibiotic choice, dose, frequency, and/or duration. Clinical outcomes will be classified into our study’s desirability of outcome ranking (DOOR). By utilizing a ranking system for clinical outcomes, this will provide a more comprehensive synthesis of the results for an individual patient and will help limit distortion of outcome interpretation and inadequate evaluation of benefits and harms at the patient level.13


Methods

Study Design and Study Subjects:
This is a retrospective cohort study of patients at UCSF Health between January 1, 2019 and December 31, 2021. The study group will be patients who have been discharged from UCSF Medical Center with an ICD-10 diagnosis code for community-acquired pneumonia. Data will be collected through a retrospective chart review of the electronic medical record and stored in the REDcap system. Baseline characteristics will include: age, gender, race, primary admission diagnosis, service team at hospital discharge, comorbidities using Charlson Comorbidity Index, hospitalization and parenteral antibiotic use in prior 90 days, use of intravenous in prior 90 days, allergy, history of respiratory MRSA or P. aeruginoa in prior 365 days, radiologic evidence of pneumonia, microbiology data, length of hospital stay, length of ICU stay, inpatient antibiotic, duration of inpatient antibiotic treatment, outpatient antibiotic, duration of outpatient antibiotic treatment, and infectious disease consultation documented through a progress note. 

Predictor variables:  Infectious disease involvement (i.e., ASP or ID consult progress notes that discuss antibiotic plans at hospital discharge)
Outcome variables: 
· Primary outcome = inappropriate antibiotic course per national and institutional guidelines
· Secondary outcome = Of the patient’s classified to have received inappropriate antibiotic therapy at hospital discharge, utilize the study’s desirability of outcome ranking (DOOR):
1) Adequate clinical response, no adverse drug event
2) Adequate clinical response, adverse drug event
3) Readmission within 30 days, infection-related
4) Mortality within 30 days 

Confounders: 
Potential confounders include immunocompromised patients (i.e. diabetes, transplant, HIV, oncology patients), co-infections, service team at hospital discharge. These potential confounders will be addressed through a multivariate sub analysis. Another major limitation to our study will be potential lost in follow-up as patients may be readmitted at an outside institution or followed-up on an adverse reaction with an outside provider. This will be accounted for by a subgroup analysis of patients who receive outpatient care at UCSF Medical Center (defined by having a UCSF PCP and with at least two visits within the past two years). 
Statistical Analysis
Our current hypothesis is that there will be a difference in rates of inappropriate antibiotic prescribing between those with ID involvement vs no ID involvement on antibiotic discharge plans. The predictor variable is ID involvement vs no ID involvement so this will be a dichotomous predictor. The primary outcome is appropriate vs inappropriate antibiotic course at hospital discharge which is a dichotomous outcome. Based on this information, a chi-square would be most appropriate to analyze our outcome. 
Prior literature was reviewed to help estimate study sample size. A retrospective cohort study found that hospital discharge antibiotic prescriptions were inappropriate in 79 of the 150 cases (53%) that were reviewed.14 Another retrospective descriptive study that assessed the impact of transitions of care pharmacists have on optimizing antimicrobial use for patients at high risk for mortality at hospital discharge found that of the 1100 patients that were analyzed, interventions on antibiotic therapy at hospital discharge affected 255 (23.2%) patients.5 Based on these findings, our projected sample size to detect a difference of approximately 30% will be 94 patients 
With a projected total sample size of 94 patients, the study would have 80% power to detect an absolute risk difference of 30%, using a chi-square test at a two-sided alpha level of 0.05. 
Ethical Considerations: Data collected via chart reviews will have already been part of each patient’s work-up and treatment plan. Once entered into our data collection tool REDCap, no identifying information will be utilized.
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