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Abstract

Sepsis affects 40,00 children a year, with a mortality rate of 4,500 annually.  For hospitalized children sepsis lengthens hospital stays, increases the overall complexity of care, leads to increased cost, and leads to life altering complications. The Children’s Hospital Association’s collaborative called Improving Pediatric Sepsis Outcomes (IPSO) aims to reduce sepsis mortality by 75%. The outcomes and treatment of sepsis are dependent on the identification and adherence to evidence-based treatment guidelines. Early identification and evidence based interventions results in improved outcomes in pediatric sepsis. Identification alone can be difficult without a consistent approach, and treatment can range based on provider. Without an electronic pathway sepsis identification is cited at 72% (Balamuth, et al 2017).  This project utilized a retrospective chart review to evaluate the current identification tool for pediatric sepsis in an urban Midwestern city children’s hospital’s emergency department. This retrospective chart review found that of the 32,82 patients that presented to the emergency department in 2017, seven were found to be septic within 24 hours of their admission. Of these seven patients, three correctly flagged on the current screening used in the emergency department, and two patients received treatment with in the recommended time frame.
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Sepsis Screening in Pediatric Patients: A Retrospective Chart Review in a Midwestern Pediatric Emergency Department
Sepsis affects 40,00 children a year, with a mortality rate of 4,500 annually (McDonnell-Busenbark, 2016). The Children’s Hospital Association through the Pediatric Health Information System collected data over the course of eight years in 43 pediatric intensive care units (PICU) in the United States. Through this data collection it was found that severe sepsis prevalence in PICUs was 7.7% with an associated mortality rate of 14.4% (Ruth, McCracken, Fortenberry, Hall, Simon, & Hebbar, 2014). If the child was less than a year, had an underlying cardiac condition, or advanced to multiple organ dysfunction they experienced even higher rates of mortality (Ruth et. al, 2014). Length of hospital stay for septic children has been cited at a median of seventeen days, with at least seven days in intensive care (Ruth, et. al, 2014). The median overall cost per day is $4,516 with a median total of $77,446 (Ruth, et. al, 2014). On a national scale sepsis is responsible for an overall $23.7 billion in healthcare expenditures in all populations (Center of Disease Control, 2016). It has been estimated greater than half of the children admitted to the hospital with an infection are already septic on presentation (McDonnell-Busenbark, 2016). The biggest challenge to sepsis is recognizing it early and treating it in its early stages. Sepsis in its early stages can mimic other conditions and can be difficult to recognize. Every hour of treatment delay, the bacterial load increases drastically and the mortality increases by eight percent (McDonnell-Busenbark, 2016). 
Significance
Quality measures have been designated by the Department of Health and Human Services (HHS) and the Centers for Medicare and Medicaid (CMS) to identify specific patient outcomes that relate to the delivery of safe, effective, patient-centered care (Centers for Medicare and Medicaid Services, 2017). Since 2015, the postoperative sepsis rate is a quality measure in Medicare’s Hospital Value-Based Purchasing. Postoperative sepsis rate is now a quality measure linked to payment. In these participating hospitals, inpatient acute care services are paid by Medicare and Medicaid on the quality of care they provide and not just the services they provide. Hospitals with an increased rate of sepsis may result in decreased pay for service (Centers for Medicare and Medicaid Services, 2017).
The Society of Critical Care Medicine and the European Society of Intensive Care Medicine have collaborated their efforts to reduce mortality from sepsis with the surviving sepsis campaign. Following a rigorous systemic review of the literature, recommendations for the best practices related to sepsis were created. The recommendations for practice are included in sepsis bundles that include guidelines for fluid administration, antibiotic administration, ventilation, oxygenation and inotropic support guidelines. These bundles have been associated with a nearly 20% percent reduction in mortality in a data bank of 15,000 adult patients (Surviving Sepsis Campaign, 2010). The Agency for Healthcare Research and Quality (AHRQ) (2016) recognized the potential impact these bundles could have on the management of pediatric sepsis and ultimately the reduction in the morbidity and mortality related to this population. The AHRQ recommended the following as best practices for addressing pediatric sepsis: a.) screening patients for sepsis, b.) utilizing sepsis care bundles, and c.) developing policies and procedures related to these bundles. 
The Children’s Hospital Association has initiated a sepsis collaborative in the face of the high mortality and high costs related to hospitalized children with sepsis known as Improving Pediatric Sepsis Outcomes or IPSO. The Children’s Hospital Association (2016), states that children’s hospitals are at ‘ground zero’ of the sepsis crisis. The Children’s Hospital Association identified that at least 60% of the pediatric sepsis patients are treated at national children’s hospitals. The collaboration to improve sepsis outcomes aims to reduce sepsis mortality by seventy five percent and reduce hospital-onset severe sepsis by seventy five percent (CHA, 2016). Hospitals under the IPSO collaborative have taken on sepsis with three specific aims such as developing and implementing an electronic identification tool, implementing a clinical standard work pathway for patients in the emergency department and the inpatient setting, and ensuring appropriate escalation of care and intensive care involvement (CHA, 2018).
In an assessment of other facilities, McDonnell-Busenbark, (2016) cites multiple large children’s hospitals that have made changes to improve the identification of sepsis screening and response. At Texas Children’s Hospital, a delay in sepsis diagnosis was identified as a result of lack of nursing staff empowerment, and the lack of knowing when to alert the multidisciplinary team. Since the implementation of an electronic medical record triggering system nurses feel that there is more data to support alerting providers to the suspicion of sepsis. This initiative has led to a fifty percent decrease in the amount of time it takes from diagnosis to antibiotic administration, and has led to a nine percent mortality decrease in five years (McDonnell Busebark, 2016). In another facility, the utilization of a screening tool with a communication algorithm reduced the time of antibiotic administration by fifty percent. Another benefit of the screening tool is that it decreased intensive care unit length of stay from twenty-five days to eight days (McDonnell Busebark, 2016).
A children’s hospital in an urban, Midwestern state utilizes a sepsis activation tool based on the AHA pediatric vital sign changes in pediatric sepsis. There is no information provided for how the pathway was established or which standard for evidence it utilizes. The pathway starts with identification through identification of abnormal vital signs. If the patient screens positive in the electronic medical record, then a best practice alert triggers the nurse to do an emergency department sepsis screening. In the initial primary screening, the vital signs that would trigger the nurse to complete a secondary screening would be a temperature plus two of the following: tachycardia, tachypnea, or systolic hypotension. The secondary screen completed by the nurse is found positive if the patient has any of the following sepsis risk factors: diminished mental status, capillary refill greater than 3 seconds, existing high-risk conditions such as asplenia, sickle cell disease, bone marrow or solid organ transplant, central venous access, malignancy, VP shunt, trach/vent dependency, or immunodeficiency/immunocompromise. Following a positive secondary screen, a patient is triaged as a level one, moved to the resuscitation room, the emergency department physician and charge nurse are notified, and the nursing order set is started. A sepsis huddle is initiated to determine if the sepsis pathway is indicated, and if it is determined that the sepsis pathway is indicated, then the emergency department sepsis order set is initiated. The specific order set is not outlined by the screening tool, and there are no time requirements for assessment, sepsis huddle, or initiation of treatment outlined in the sepsis screening tool. There are no specific fluid administration guidelines or specific antibiotic administration guidelines being administered in a certain amount of time, or which antibiotics to utilized. There are no specific labs mentioned with guidelines after receiving lab results.  This sepsis screening tool was developed with good intentions; however, the clinical utility of the tool as well as resultant patient outcomes remains unknown.  
At this urban children’s hospital, there were 196 patients with sepsis in 2016. The total charges for these patients was $54,214,720, with the average billing of $276, 606 per patient. The mortality rate in this group was 8.67%. There were 38 patients in this institution with septic shock in 2016. The total charges for these patients was $12,892,831, with the average billing of $339,285 per patient. The mortality rate in this group was 15.79%.
Clinical Problem Statement
For hospitalized children, sepsis lengthens hospital stays, increases the overall complexity of care, leads to increased cost, and leads to life altering complications. A Midwestern, pediatric hospital recently implemented a sepsis screening tool in the emergency department; however, its effectiveness at sepsis identification and adherence to national recommendations for treating sepsis remains unknown.
Purpose of the Project
The purpose of this project is to review current practices for both the identification and the initial intervention for children who are at risk for sepsis. The specific aims of this scholarly project include:
Evaluate current practices for identifying sepsis in the emergency department by evaluating how many patients trigger the current sepsis screening tool based on vital signs and high-risk conditions or clinical changes.
Identify how many patients were diagnosed with sepsis.
Identify how many patients received fluid within fifteen minutes as recommended by the literature.
Identify how many patients received antibiotics within one hour as recommended by the literature.
Develop a sepsis clinical pathway that meets the recommendations of the literature.
Literature Review
A literature search utilizing the search engines Cumulative Index of Nursing and Allied Health Literature (CINAHL), PubMed, and Google Scholar with the search terms pediatric sepsis screening, pediatric sepsis, pediatric severe sepsis screening, pediatric inpatient severe sepsis screening tool resulted in minimal studies related specifically to the pediatric setting. Ultimately ten studies were identified and reviewed. Six of these studies reviewed and three of their associated clinical pathways identified tools and earlier identification of sepsis and the resulting improvement of patient outcomes. Four of these studies reviewed the identification of sepsis.
Pediatric Sepsis Screening Tools 
Sepsis treatment recommendations in pediatrics were identified through the Surviving Sepsis Campaign and The American Heart Association Pediatric Life Support.
Screening tools and clinical pathways were identified through the Children’s Hospital Association. Screening tools were included in the literature review when the recommendations from the Surviving Sepsis Campaign or the American Heart Association were cited. A total of three screening tools and clinical pathways were identified. All the screening tools included are from specialized national Children’s Hospitals. 
The Surviving Sepsis campaign recommendations are the standard of care for management of sepsis and septic shock. Levy, and his colleagues, (2015) were interested in the association between compliance of the Surviving Sepsis Campaign guidelines and patient mortality. The study included 29,470 subjects in 28 hospitals across the United States, South America and Europe in a multicenter, nonrandomized analysis. Compliance with the bundles was measured and entered into a database over the course of seven and a half years. Compliance was measured by all bundle elements being achieved. The patients presented in the emergency department, intensive care unit, and medical surgical units. The conclusion of this study was that compliance with the Surviving Sepsis Campaign guidelines and bundles resulted in a 25% reduction in mortality. 
The American Heart Association (AHA) endorses and supports the recommendations that resulted from the Surviving Sepsis Campaign. These recommendations are incorporated into their pediatric septic shock algorithm. However, unlike the Surviving Sepsis Campaign algorithm, the AHA algorithm includes the patient’s potential presenting signs and symptoms associated with pediatric sepsis. According to the AHA (2016), septic shock can be identified by altered mental status such as irritability, or decreased level of consciousness, altered heart rate such as tachycardia, or less commonly bradycardia, altered temperature such as fever, or hypothermia, altered perfusion such as flash capillary refill, cool or hot extremities, mottled color or pallor, ecchymosis or purpura, or decreased urine output, and hypotension.
In a prospective cohort study Paul, Melendez, Stack, Capraro, Monuteaux, and Neuman (2014) quality improvement interventions were made to improve adherence to the AHA sepsis algorithm and bundle in a pediatric emergency department. This bundle included timely recognition of septic shock, vascular access, administration of intravenous fluids, antibiotics, and vasoactive agents (Paul et. al, 2014). With improving adherence to the components of the PALS algorithm a subsequent increase in the number of septic shock cases between each death was noted, showing an improvement in outcomes. Paul and her colleagues recommended more evaluation over time in order to determine if the reduction in mortality is sustained.
In a nine-year retrospective cohort study including ninety-one infants and children who required transport to an urban children’s hospital from local community hospitals, utilization of the PALS guidelines was reviewed and measured against hospital mortality rates. Han, Carcillo, Dragotta, Bills, Watson, Westerman and Orr (2003) found that in only twenty-seven patients, or thirty percent of the population, received resuscitation following PALS guidelines. However, when resuscitation was in agreement with the guidelines, mortality was greatly decreased to eight percent versus thirty eight percent mortality in those who did not receive resuscitation in accordance with the guidelines.
Children’s Hospital of Philadelphia’s utilizes a sepsis screening tool that was created from the overarching evidence-based principles of the Surviving Sepsis Campaign. This tool is used throughout the hospital including the emergency room, the intensive care unit and the medical/surgical settings. Other than identifying patients at risk for sepsis and providing global septic management strategies, the tool includes specific treatment guidelines such as antibiotic management, and recommendations for laboratory studies and for patient transfer to the PICU. The tool is available in the electronic medical records and provides links for antibiotic and laboratory considerations. 
A study was performed reviewing the sepsis screening tool at the Children’s Hospital of Philadelphia post implementation. The electronic health records of 182,509 patients who present to the emergency department from June 2013 to May 2014 were reviewed. During that time period, 326 patients were treated for severe sepsis within 24 hours. It was found that the electronic sepsis alert increased emergency department detection from 83 to 96 percent (Balamuth, et. al., 2017).
Texas Children’s Hospital utilizes a sepsis clinical pathway that was developed from the evidence-based recommendations of the Surviving Sepsis Campaign and the AHA. To establish a tool Texas Children’s utilized the AGREE II criteria for evaluating clinical guidelines. The AGREE II criteria evaluates the guidelines scope and purpose, stakeholder involvement, rigor of development, clarity, presentation, applicability, and editorial independence using a four-point Likert scale (Texas Children’s, 2017). The higher the score the more comprehensive the guideline proved to be. The GRADE criteria were utilized to evaluate the evidence when making practice recommendations. The tool is used in all acute care settings for patients who are greater than 28 days old, have a temperature abnormality and/or have a concern for infection. If they flag in three or more abnormal vital signs and/or signs and symptoms of shock, or if they are a high-risk patient and have two or more of the signs and symptoms of shock or abnormal vital signs, or if they are hypotensive then they qualify for the clinical pathway (Texas Children’s, 2017). High risk conditions are listed as malignancy, sickle cell disease, bone marrow transplant, central or indwelling catheter, solid organ transplant, severe mental retardation/cerebral palsy, immunodeficiency, immunocompromised, immunosuppressed, or urogenital abnormalities (Texas Children’s, 2017). There are guidelines for each phase of treatment with time recommendations for each phase of the clinical management. These guidelines include when to provide therapies, medications, what to monitor and how frequently, what labs to obtain, what procedures need to be completed, and what level of care the patient needs. Antibiotic therapy is listed based on patient diagnosis and severity of risk with dosage included (Texas Children’s, 2017). This tool incorporates the evidence and practice guidelines directly into the tool. 
Seattle Children’s utilizes clinical pathways that utilizes the Surviving Sepsis Campaign’s evidence-based recommendations for practice. These pathways were established through a clinical standard work group at Seattle Children’s Hospital. The evidence and expert opinion were the components used to create these clinical pathways. Evidence was rated utilizing the GRADE method for evaluating quality of evidence. Expert opinion was utilized when evidence did not meet GRADE criteria. The Seattle Children’s clinical pathway begins with a patient flow map directing the health care professional to the correct pathway to utilize for the patient. Examples of pathways that the healthcare professional can choose from are emergency department sepsis, or new or developing inpatient sepsis. These pathways incorporate recommendations for fluid administration, antibiotic administration, and laboratory testing.  The emergency department clinical pathway includes a multidisciplinary team huddle during the work up to decide appropriate level of care based on patient condition, whether that be intensive or intermediate care. This clinical pathway is very detailed and specific. There is a guideline for many different circumstances and criteria for placement. There is a protocol for each type of patient including patients who are already inpatient and are not just coming through the emergency department. 
Identification of Sepsis
Sepanski and colleagues (2014) conducted a retrospective, nonrandomized study in a large metropolitan children’s hospital emergency department to determine the influence of a screening tool on the identification of septic patients. The screening tool incorporated recommendations by the International Consensus Conference on Pediatric Sepsis parameters. The study was completed over a two-month period of time and included 7,402 children who were less than eighteen years old. A retrospective chart review was performed in the first screening tool initiation. The tool was found to be sensitive but not specific and was later revised. After revision, the positive predictive value went from 14.6% to 48.7% and maintained a sensitivity of 97.4%. A significant reduction of false firing was achieved. The data from the research is important because it gives an example of the implementation of a tool, the obstacles met with the initiation of a tool, and the way in which the data can be changed to make the tool more sensitive and specific to prevent over firing. 
During a one-month period of time, Gyang and colleagues (2015) conducted an observational pilot study of prospectively screened adult patients who were admitted to a twenty-six-bed medical surgical intermediate care floor. The nurses were educated on sepsis and infection six months prior to the study. The tool was adapted from the guideline set forth by the Surviving Sepsis Campaign (2012). The sensitivity and specificity of the tool was evaluated in the categories of true positives, true negatives, false positives and false negatives. Sepsis was defined by a documented diagnosis of sepsis with in twenty-four hours of the screening tool. Over the period of one month 2,143 screenings were completed on 245 different patients. The incidence of sepsis was found to be nine percent. The screening tool was 95.5% sensitive and 91.9% specific. Gyang et. al (2015) determined the screening tool was useful in identifying sepsis. The data provides an example of a successful process in implementing a screening tool. This study has no control group, and there are no outcome measures identified other than the identification of sepsis. Further information on the outcomes of identifying sepsis is needed.
Education of Staff/Implementation of Sepsis Screening Tool
Bradshaw and colleagues (2016) performed a retrospective, nonrandomized study and chart review in a 32-bed pediatric medical/surgical unit within a tertiary academic medical center. The study was over the course of one year. The sepsis pathway was developed utilizing the recommendations through the American Heart Association and the American College of Critical Care Medicine Guidelines. As part of the pathway implementation physicians and nurses were educated. Staff education included education on the sepsis identification pathway, a nurse educator and nurse champion educating staff on the pathway and the importance of identification and physician communication. A monthly chart review was completed to evaluate adherence to the tool and to evaluate resulting communication to providers when there was positive screening tool. During the first three months of implementation 57% of patients who screened positive had a physician note documenting evaluation. With this data, further physician education and follow up was implemented to increase physician adherence. Eighty percent adherence to the pathway was achieved in six months. During this time 963 patients were admitted to the medical/surgical unit in this study, 161 (16.7%) had abnormal screens, 123 (76.3%) had a physician diagnosis of no sepsis, 32 (19.8%) screened for possible sepsis, and 6 (3.7%) had severe sepsis or septic shock. The impact of the implementation of this tool was not evaluated on outcomes such as length of stay, morbidity, or mortality. This data from the research is important in showing the benefits of staff education and tool implementation. This study identifies the need for staff education with a sepsis screening tool implementation, the need for continued staff follow up, and frequent evaluation of the need for clarification from the staff as the tool is implemented. 
Jeffery and his colleagues (2014) performed a study that looks at the knowledge of acute care and critical care pediatric nurses on the diagnostic criteria of systemic inflammatory response, sepsis, priority interventions and the importance of SIRS recognition. This study utilized a cross-sectional, quantitative, descriptive, correlational design. A survey was then administered to acute and critical care pediatric nurses in a 490-bed urban hospital. The nursing staff were employees of the intensive, progressive, and general care units. Three critical care nurses, and three physicians developed a survey to measure nursing knowledge of SIRS and sepsis in the pediatric patient population. Of the 1,500 nurses who could complete the survey 242 participated (16% response rate). The analysis of the data was a mean 30.4 correct response rate with a total of 50 questions. Jeffery et. al. (2014), found that participants could identify septic shock, but were unable to recognize the early signs of sepsis. Participants were then asked to choose diagnostic tests to obtain within one hour of sepsis identification. Many participants could choose a complete blood count, oxygen saturation, blood gas and glucose. However, only 43% ordered a serum lactate. Many participants could identify markers for SIRS, but only 77% chose respiratory rate for a SIRS indicator, and only 45% recognized the need for intubation. In reviewing the results Jeffery, et. al. (2014), found that many participants could identify septic shock, but many were unable to identify the precipitating factors of SIRS. Jeffery, et. al. (2014), cited this as a knowledge deficit and cited a need for education for nursing staff related to the improvement of outcomes in patient’s whose sepsis is detected earlier. This data from the research is important in identifying a need for sepsis education. This study is also important in showing that the identification of sepsis cannot be solely the responsibility of nursing staff. The limitations of this study are the lack of response to the survey, and possibly an inaccurate depiction of the facility’s nursing staff. This article poses the need for staff education on signs of sepsis and septic shock education, but it also identifies the need for a sepsis screening tool and clinical pathway for the initiation of treatment and management of septic patients.
Framework
The framework utilized for this scholarly project is the Donabedian Quality Framework. This framework focuses on the relationship between structures, processes and the resulting outcomes (McDonald, Sundaram, and Bravata, 2007). The structures of health care are the physical and organizational components of the settings. These structures include the facilities, equipment, personnel, operations and finances (McDonald, et al., 2007). The processes are the patient care activities that are performed to improve the patient’s health through recovery, restoration of health and satisfaction (McDonald, et al., 2007). The outcomes of this framework are directly related to the care processes, that are a direct result from the setting, and the structures of care.
When applying this framework, the overall outcome is creating an effective way to manage pediatric patients with sepsis in the emergency department and inpatient setting. The processes involved in this outcome is the promotion of health and early detection of a threatening illness with the use of a tool. If detection and intervention is done sooner and evidence-based, consistent, quality interventions are initiated quicker this leads to marked process improvement. The structures of care involved in this framework is the emergency department, the medical/surgical pediatric units, and the pediatric intensive care unit, the clinical pathway utilized, and the use of the electronic medical records. The eventual structural components would be the cost of implementing and developing the sepsis clinical pathway, as well as training the nursing staff and physicians on the pathway and what to do with the information it provides. (See Appendix A: Framework Utilized to Identify Sepsis).
Methods
A retrospective chart review was performed to determine the current practice for both the identification of children at risk for sepsis and the subsequent intervention for those identified as at risk for sepsis who present to the emergency department. 
Setting and Population
The population of this retrospective chart review was focused on a level two, twelve bed emergency department population in a non-profit, free standing, urban 145 bed Midwestern children’s hospital in 2017. 
Inclusion and Exclusion criteria
Subjects included pediatric patients greater than 28 days old that presented to the emergency department. Exclusion criteria included any patients less than 28 days old. 
Ethical Considerations
The clinical nurse specialist aiding in the development of the sepsis clinical pathway in the facility was in full support of this study and its benefit to the facility. Please see Appendix B for the facility’s letter of support. This project was approved and deemed a quality improvement project by the Institutional Review Board (IRB) from both the children’s hospital and the academic institution’s review boards (Appendix C, D). No protected information or patient identifying information was utilized during this chart review. The information needed for this retrospective chart review does not include patient protected health information or PHI. The subjects, because they were not identified and remained anonymous, were not notified. 
Data was collected and maintained on an excel spreadsheet with password protection that was only accessible to the primary investigator to maintain patient confidentiality. Data obtained during the chart review included the information mentioned previously.  The chart review was completed at the facility and information needed for the chart review was accessed only from protected systems within the facility. Patients were linked to a number that had no clinical significance to any patient identifying factors. This retrospective chart review provided minimal risk to the participants. 
Methods Data Collection and Tools
A chart review was performed to identify how many patients triggered the primary screening of the sepsis screening tool, how many patients triggered the secondary screening of the sepsis screening tool, and how many patients were diagnosed with sepsis. A chart review was performed on the patients who were found to be septic to determine how many patients received fluid within fifteen minutes of presentation and how many patients received antibiotics within one hour of presentation. 
A retrospective chart review was performed on the patients that presented to the emergency department in 2017. The chart review was performed to identify how many patients triggered the primary screening of the sepsis screening tool, how many patients triggered the secondary screening of the sepsis screening tool, and how many patients were diagnosed with sepsis. Sepsis in this chart review is defined as an ICD 10 code of A42.7, A39.1, A23.9, B37.7, A26.7, A41.3, B00.7, K65.1, T85.71, T84.7, T83.59, T81.4, A40.9, A41.01, A41.02, P36.19, P36.9, P36.5, A41.1, P36.0, P36.30, R65.20, R65.21, A41.2, A39.4, A41.9, R65.21, R65.20, A41.4, A22.7, A41.81, A41.5, A32.7, A41.4, A22.7, A41.81, A41.5, A41.3, K65.1, A32.7, T85.79, T82.7, T85.71, T83.51, T84.7, T83.59, T83.6, T82.6, T81.4, A40.9, A39.4, P36.9, P36.5, A41.2, A41.1, P36.8, P36.0, P36.4, P36.30, and P36.10. Patients that were coded as septic underwent further review to determine that number of patients who received fluid within fifteen minutes of presentation and how many patients received antibiotics within one hour of presentation.
Data Analysis
After data collection was completed, the data was recorded using Microsoft Excel. The data analysis included patients who met the inclusion criteria and who presented to the emergency department in the year 2017.  Data was obtained on the number of patients who alerted the primary screen. Data was obtained on the number of patients who alerted the secondary screen. Of the patients that presented to the emergency department in 2017, data was collected on the patients who were found to be septic within 24 hours of presentation to the emergency department. Of the patients who were found to be septic, further data was collected to determine if they flagged the primary screen, and if they flagged the secondary screen. Data was also collected on the patients found to be septic to determine if they received fluid within fifteen minutes, and if they received antibiotics within one hour. Analysis was made of these factors.
Results
	The primary sepsis screen was triggered on 390 of the 32,821 patients that presented to the emergency department in 2017. The secondary screen was flagged on 34 of the 390 patients that were initially screened for being at-risk for sepsis on the primary screen. Of the 390 patients who were triggered by the primary screen, seven patients were found to be septic by their associated ICD-10 coding. In reviewing the seven patients who were found to be septic, three of those patients flagged on both the primary and secondary screening. Two of the seven patients who were determined to be septic received treatment within the recommended time frame. (Refer to Appendix E: Analysis of Retrospective Chart Review Results). 111 of the 390 patients that were alerted by the primary screening did not have a secondary screening performed. Two of these patients were found to be septic.
Implication for Practice/Discussion
	The purpose of this project was to review current practices for both the identification and the initial intervention for children who are at risk for sepsis in this institution.  In reviewing the results of this chart review the number of patients who received treatment within the recommended amount of time is low at two out of seven patients, which is not adequate in the treatment of patients with sepsis in this institution. There are many factors that could play a role in the treatment of these patients. In reviewing the literature, outcomes are improved when aims such as developing and implementing an electronic identification tool, implementing a clinical standard work pathway for patients in the emergency department and the inpatient setting, and ensuring appropriate escalation of care and intensive care involvement is implemented in the care of pediatric patients with sepsis. The institution in this review utilized an electronic identification tool that correlated with the literature. However, treatment of these patients was low when compared to the clinical guidelines recommended for treating sepsis. With a clinical pathway in the emergency setting that defines fluid administration goals, antibiotic goals, labs/microbiology/radiologic testing, inotropic support, vascular access, and airway management, expectations for management could be defined, and outcomes could be evaluated based on the utilization of the clinical pathway. Further research related to sepsis treatment is also recommended in the literature for not only the emergency department setting, but also the inpatient setting. The current pathway in this institution lastly did not include management goals on escalation of care, when to involve the intensive care unit and measurable goals for timely transfer of care after stabilization. 
Further redefining of the approach to a patient who flags with sepsis, implementation of the components set forth by the literature, and the implementation of clinical practice guidelines defined by the CHA and the IPSO collaborative in this institution could improve the percentage of patients who receive treatment and is suggestive of improved outcomes, though this was not reviewed in this particular chart review.
Compliance could be a factor in the poor treatment of these patients. As discussed there were a large group of patients who did not have a secondary screen performed though they were alerted on the primary screen. Two of these patients who were not screened were found to be septic. More work could be done on provider buy in, compliance, education and support to determine its effects on the sepsis screening pathway. This buy-in should be considered when rolling out any changes or new clinical pathways in this institution. An investment in implementation could prove to yield better outcomes in future initiatives.
Limitations of the Study
This retrospective chart review was limited by provider coding. There were many ICD-10 code included in the chart review that could be utilized to define sepsis. However, if the provider coded something other than the ICD-10 codes listed, or if the patient presented with sepsis but was not coded this way, then this was a limitation of the chart review. All outcomes were based on the ICD-10 codes of sepsis.
Another limitation of this retrospective chart review is that other sepsis related outcomes were not quantified to determine effectiveness of sepsis identification and treatment. These outcomes could be length of stay, length of ICU stay, and mortality. All of these outcomes could be beneficial to review in future work but were not reviewed in this retrospective chart review.
This retrospective chart review was only performed on the 390 patients who alerted the primary screen. A more inclusive retrospective chart review could have been performed on all of the patients that presented to the emergency department in 2017.
Future Work
	In response to this retrospective chart review, there are areas for future work and growth in this area for this institution. It is important to first determine key clinical septic risk factors in pediatric patients and define them for future screening efforts. Future work should be focused on creating a sepsis clinical pathway that aligns with the literature and supports the Children’s Hospital Association and IPSO collaborative. There is future work that could be done in evaluating the clinical utility of a sepsis clinical pathway in various settings such as the emergency department and inpatient settings. Early intensive care and transfer of care should be involved in future work. Lastly, when this institution has implemented all of the clinical practice guidelines as recommended by the literature, an evaluation of the effectiveness, identification, intervention, and patient outcomes should be completed. Adherence to the pathway should be measured. Other outcomes measures should be evaluated such as the pathways influence on length of stay, morbidity, mortality, length of intensive care unit stay, readmission rate, among many other outcome measures that should be explored.  As previously discussed, future work could focus on provider buy-in, nursing-buy in and autonomy and the roll out of future pathways. Education and training is a large factor that should not be ignored, and should be included with future work.
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Appendix A: Framework Utilized to Identify Sepsis










Appendix B: Letter of Support



Appendix C: IRB UNMC

[image: ]














Appendix D: Creighton IRB
[image: ]



Appendix E: Analysis of Retrospective Chart Review Results
Total ED Visits
Flagged on Secondary Screen
Flagged on Primary Screen
Diagnosed with Sepsis
32,821
390
34
7

Structures of Care: Emergency department, the clinical pathway utilized, and the use of the electronic medical records, cost of training, cost of implementation, nurse and physician support.


Processes of Care: Promotion of health and early detection of life threatening illness, process improvement, patient satisfaction, shorter ICU stay


Outcomes: Early identification of sepsis, decreased LOS, cost, morbidity, mortality
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