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Abstract 

 Fever in neutropenic oncology patients is an emergency that requires immediate 

evaluation and intervention. The total time to antibiotic (TTA) administration in pediatric 

oncology patients who present with fever and neutropenia is critical to improving outcomes and 

decreasing morbidity and mortality. Current recommendations for antibiotic administration are 

within 60 minutes of patient’s arrival to the emergency department (ED) (Vedi et al., 2015). The 

purpose of this QI project was to improve the TTA administration to <60 minutes for at >95% of 

fever and neutropenic patients that present to the pediatric ED. This project developed and 

implemented a checklist and revised current protocol to reflect evidence-based literature to meet 

the goal of TTA. The mean TTA pre-intervention was 42.6 minutes and 41.9 post intervention. 

Pre-intervention 94.1% of patients received antibiotics in <60minutes, compared to 94.4% post 

intervention. In the same time period in 2019 the mean TTA was 46 minutes and only 90% of 

patient received antibiotics within 60 minutes. There was not a significant change in the pre and 

post intervention group. This pilot project had limited number of patients due to low number of 

pediatric patients who present with fever and neutropenia. This project needs to be continued and 

evaluated for months to come. 
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Improving Time to Antibiotic Administration in Pediatric Oncology Patients Presenting to 

the Emergency Department 

Fever in a neutropenic oncology patient is considered a medical emergency and is 

associated with increased morbidity and mortality. In one retrospective study the mortality rate 

was 17% for all pediatric oncology patients with fever and neutropenia who were admitted to the 

Intensive Care Unit (ICU) for sepsis (Fiser, et al., 2005). It is a priority for pediatric oncology 

patients presenting to an emergency department (ED) with a chief complaint of fever to be 

evaluated promptly. Neutropenia is defined as an absolute (ANC) neutrophil count of less than 

500 cells/µL (Rossoff & Mithal, 2018). An ANC of less than 500 compromises a person’s ability 

to fight off a severe infection and places them at high risk of developing a serious bacterial 

infection (Ahmed & Flynn, 2019). Neutropenia in an individual with cancer can be caused by 

several factors including chemotherapy, radiation, and then the underlying cancer itself (Rossoff 

& Mithal, 2018). For many children with cancer who are currently undergoing chemotherapy 

treatments and are neutropenic the first and often the only sign of a serious bacterial infection is 

a fever (Koenig et al., 2020) . These children are at risk for infections related to mucositis, 

indwelling central venous catheter’s, infections arising from the GI flora and fungal infections 

(Rossoff & Mithal, 2018). 

Evaluation of a fever in a pediatric oncology patient includes labs to evaluate for 

infection and identify whether or not the patient is neutropenic. All pediatric oncology patients 

presenting to the ED with fever who are confirmed to be neutropenic should receive empirical 

antibiotic therapy, that covers both gram positive and gram-negative organisms, within 60 

minutes of their arrival to the ED (Freifeld et al, 2011). The 60-minute window is considered the 

standard time frame for antibiotic administration. Prompt administration of antibiotics is 
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recommended in the care of febrile neutropenic patients however, there is not a specific 

timeframe recommended. Most institutions have a goal ranging between 30 minutes to 2 hours. 

The goal of 60 minutes or less comes from literature on TTA for patients in septic shock and that 

have found adverse outcomes associated with delayed antibiotic administration. Fletcher et al., 

(2013) studied the outcomes associated with TTA administration and found patients who had a 

prolonged antibiotic administration greater than 61 minutes were more likely to have an adverse 

outcome. Salstrom et al (2015), found that patients who received antibiotics in less than 60 

minutes were 20% less likely to require ICU admission and mortality rate of 0.7% compared to 

3.9% if given after 60 minutes. The TTA is strongly associated with improved outcomes and 

decreased morbidity and mortality in pediatric patients presenting with fever and neutropenia. 

The goal of TTA of 60 minutes or less is also supported by studies that have proven most 

bacteria have a generation time of 30-90 minutes (Vedi et al., 2015). The sooner antibiotics are 

administered the more likely the patient is to have a positive outcome. In adults with sepsis TTA 

is the most important factor for survival and with each hour delay there is a 7.6% increase in 

mortality (Salstrom et al, 2015).  

The CHCO Anschutz Emergency Department (ED) is part of a large tertiary care center 

and it is a level 1 trauma center that serves a 7-state region. In 2019 there were 72,347 visits to 

the Anschutz ED, 15,620 had a chief complaint of fever and of these 256 had a diagnosis of fever 

and an oncology diagnosis.  

Significance 

The Infectious Disease Society of America states the universal key to managing 

neutropenic patients with fever is clinical vigilance and immediate treatment (Freifeld et al., 

2011). All oncology patients who present to the ED with fever and neutropenia require 
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immediate empirical antibiotic therapy that provides both gram positive and gram-negative 

bacteria coverage (Freifeld et al., 2011). There is no exact time limit on the TTA, but the 

generally accepted rule is within 60 minutes from the patient’s arrival in the ED.  TTA is 

considered a quality of care measure and it is tracked and has been measured and reported by 

U.S. News and World Report since 2010 (Salstrom et al., 2015). 

The current goal at CHCO is to administer broad spectrum antibiotics to > 95% of the 

time to oncology patients with fever and neutropenia within 60 minutes of their arrival to the ED. 

In a previous QI project in 2015, TTA was addressed and involved team members from the both 

the CCBD (Center for Cancer and Blood Disorders) and ED. This project addressed many 

factors to improve to TTA and to meet the goal administering antibiotics in 60 minutes or less to 

90% of the oncology patients with fever and neutropenia. The QI project implemented process 

changes that helped the ED and CCBD providers identify patients who were likely to be 

neutropenic on arrival. These changes included adding information to the child’s expected report 

that provided guidance for the ED provider, such as whether or not they were expected to be 

neutropenic on arrival and to give antibiotics as soon as possible or to wait for the ANC results. 

Other changes were made that allowed for nursing staff to quickly access central lines and 

collect labs. Mediport and lab draw supplies were stocked in the oncology rooms and nurses 

were instructed to not wait for EMLA cream to be applied prior to accessing a mediport. A 

purple sticker was placed on the lab requisition of febrile oncology patients to notify lab staff 

that the ANC needed to be run immediately, and the results were to be called to the ED charge 

nurse as soon as they were available. A dry erase sheet was placed on the tube station that 

notified all the entire care team that a febrile oncology patient was in the ED, what time the CBC 

was sent to lab, and what time they needed to have antibiotics started to meet the goal of 60 
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minutes. This project created positive changes and the ED was successful in meeting the goal for 

several years. In 2019 the TTA goal was increased to > 95%. The Emergency Department has 

been unable to consistently meet this goal with significant variability from month to month.  

Clinical Problem Statement 

The total time to antibiotic administration in pediatric oncology patients who present with 

fever and neutropenia is critical to improving outcomes and decreasing morbidity and mortality. 

The CHCO ED was not consistently meeting the goal of administering antibiotics to febrile and 

neutropenic patients within 60 minutes of arrival to the ED to > 95% of patients who met the 

current criteria. In August of 2019 only 33% of the febrile and neutropenic oncology patients 

received antibiotics in less than 60 minutes and the average TTA was 77 minutes. Overall the 

average TTA was 50 minutes from August 2019 to December 2019 however, the goal of > 95% 

was not met once during this time.   

Literature Review 

The purpose of this literature review was to address the time to antibiotics in oncology 

patients that present to the ED with fever and neutropenia, specifically in a pediatric ED. Over 

the last two decades many pediatric ED’s across the world have implemented quality 

improvement projects to decrease the TTA in the pediatric oncology patient’s presenting to the 

ED. This literature review explored the evidence that supports a goal of antibiotics 

administration in less than 60 minutes, identified barriers to meeting the goal and reviewed QI 

projects and the interventions implemented to decrease the time antibiotics administration and 

improve outcomes for these patients. The literature for this review was obtained through a 

Medline, CINAHL and google search. The keywords used were “fever and neutropenia,” 

“oncology,” “pediatric oncology,” “time to antibiotics,” and “outcomes.” 
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Time to Antibiotic Administration and Patient Outcomes 

 The relationship between time to antibiotic administration and patient outcomes for 

febrile neutropenic oncology patients is not well understood. Many institutions have adopted the 

goal of administering antibiotics within 60 minutes of the patient’s arrival to the ED. This goal is 

based on the research done with adults presenting to the ED with sepsis and the TTA is 

considered one of the most important factors for patient survival with the reports that mortality 

increases 7% with each hour that antibiotics are delayed (CITATION).  

 Ko et al. (2015), studied the relationship between TTA and the outcomes of cancer 

patients with fever and neutropenia (N= 1001). Outcomes were considered unfavorable if the 

patient developed a serious medical condition such as death, hypotension, respiratory failure, 

required admission to the intensive care unit, disseminated intravascular coagulation, mental 

status changes, ECG changes requiring treatment, or any other condition the investigator 

considered serious and clinically significant. The cutoff for TTA administration in this study 

were < 1-hour vs > 1 hour, < 2 hours vs > 2 hours, < 3 hours, and < 4 vs > 4 hours. The median 

TTA was 140 minutes in this study. A known source of infection was found in 331 episodes and 

28 episodes developed bacteremia with no identifiable source. 174 episodes developed an 

unfavorable outcome and 23 of these patients died. 64 episodes had a positive blood culture 

drawn in the ED and 67 episodes had septic shock in the ED. There was no statistically 

significant relationship found between the TTA and unfavorable outcomes in this study. This 

study also did not find a relationship between TTA and hospital mortality rates. This study does 

not support that TTA has a statistically significant effect on the outcomes of adult oncology 

patients presenting with fever and neutropenia.  
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 Perron, et al. (2014), also addressed the relationship of TTA and adverse outcomes. The 

purpose of this prospective study (N= 105) was to determine the relationship between TTA and 

length of stay, intensive care unit admission and hospital mortality. The median TTA was 2.5 

hours with a range of 0.3 -50 hours. This study found that delayed antibiotic administration led to 

increased hospital length of stay (p= 0.008). Each hour that antibiotic administration was delayed 

there was an 8 hour increase in the hospital stay. This study also found a higher mortality rate 

among patients with leukemia versus a solid tumor. There was 17.6% mortality rate with 

leukemia and 2.3 % mortality rate with a solid tumor. Although this is a study done in adult 

patients it found a relationship between TTA in patients with leukemia and mortality. Leukemia 

is the most common form of childhood cancer and large majority of pediatric oncology present 

with fever while being treated for leukemia (Spencer et al., 2017).  

 Fletcher et al. (2013) conducted a large retrospective cohort study that sought to 

understand the relationship between TTA and adverse outcomes in pediatric patients (N= 1,628). 

The primary variable in this study was a composite outcome variable of in-hospital mortality, 

pediatric intensive care unit (PICU) admission with 24 hours of admission and requiring fluid 

resuscitation >40mL/kg within 24 hours of admission. Length of stay was also a primary 

variable. The results of this study found that the composite adverse outcomes occurred in 11.1% 

of all admissions. There was an in-hospital mortality rate of 0.7%, 4.7% of the patients required a 

PICU admission and 10.1% required fluid resuscitation. The likelihood of the composite adverse 

outcome occurring increased with TTA that was longer than the initial 60-minute interval. (61-

120minutes vs <60 minutes; OR 1.81 [95% CI 1.01-3.26], P= 0.048). TTA was not associated 

with length of stay. This study supports the goal of administering antibiotics to febrile 
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neutropenic pediatric oncology patient within 60 minutes of presentation and recommends that 

other pediatric institutions use the same benchmark goal (Fletcher, et al., 2013). 

 Koenig et al. (2020) completed a systematic review that addressed the TTA and clinical 

outcomes. 13 studies were reviewed, and 3 of the included studies found a possible association 

between delayed TTA and increased risk of death and ICU admission. However, this study 

recognized that there is not enough data to understand the relationship between TTA and patient 

outcomes and more research is needed. 

 Salstrom et al. (2015) conducted a QI project to decrease TTA but the secondary 

objective was to assess outcomes for febrile neutropenic oncology patients. Outcome data was 

collected on fever duration, presence of bacteremia, the need for radiological imaging, PICU 

admission, length of hospital stay and the patient disposition. All of the outcomes appeared to 

improve if antibiotics were delivered in less than 60 minutes but there was no statistically 

significant difference found during the study.  

Summary. This literature provides evidence to support the need for timely antibiotic 

administration to febrile neutropenic oncology patients. It provides evidence that delayed 

antibiotic administration may potentially lead to increased length of hospital stay and increased 

in-hospital mortality. However, more information and data are required to better understand the 

relationship between adverse outcomes and antibiotic administration after 60 minutes.  

Barriers to administration of antibiotics 

There is no specific time frame that is identified as the most appropriate goal for 

antibiotic administration, but most organizations have a goal of administering antibiotics in less 

than 60 minutes from patient arrival. Fever and neutropenia in an oncology patient can lead to 

sepsis and death. The most important indicator in a positive outcome when they present for fever 
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and neutropenia is time to antibiotic administration. Delayed administration of antibiotics is 

associated with both increased morbidity and mortality. It is important to identify the barriers to 

timely administration of antibiotics to febrile neutropenic oncology patients who present to the 

ED for care.  

A retrospective cohort study sought to reduce the TTA in a pediatric ED in a tertiary 

hospital (Vedi, et al.,2015). The goal of this study was for 100% of oncology patient’s presenting 

with fever and neutropenia to receive antibiotics within 60 minutes of their presentation to the 

hospital. The secondary objective of this study was to identify barriers to antibiotic 

administration. Data was collected over a 3-month period. This data included TTA and potential 

causes of delayed antibiotic administration. They used this information to create an algorithm-

based approach to managing febrile neutropenic patients. After the algorithm was introduced 

data was collected at 12- and 60-months post intervention. There were 20 cases of fever and 

neutropenia included in the initial data collection and the barriers identified were time spent 

waiting to be evaluated by a provider, waiting until the provider had evaluated the patient to 

order the complete blood count (CBC) and the blood cultures, further time waiting for the blood 

results to be obtained and then consulting to hematology and oncology (hem/onc) team for 

further advice on managing the patient. TTA was 148 minutes, this was decreased to 76 minutes 

12 months post intervention and 65 min 60 months post intervention. Although, this study did 

not meet the goal of 60 minutes or less they were able to significantly decrease their TTA and 

improve the time 5 years after the initial interventions. 

Haeusler et al. (2018), performed a study in Australia and New Zealand that explored 

how pediatric oncology patient’s with fever and neutropenia were managed across many 

different hospitals and care areas. The purpose of this study was to explore variations in the 
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management of fever and neutropenia and to highlight areas for improvement. The data was 

gathered through a survey consisting of 3 clinical scenarios focusing on pediatric oncology 

patients presenting with a fever. The surveys addressed risk assessment, empiric antibiotic 

choice, empiric antibiotic timing, factors influencing time to first dose of antibiotic and factors 

that contributed to a delayed first dose of antibiotic. Results indicated that 8% of providers would 

wait for confirmation of neutropenia and 30% would prefer to consult with hem/onc before 

administering antibiotics. Factors that contributed to delated antibiotic administration were 

patients arriving without anesthetic cream on their mediport, bypassing local hospital to seek 

care in a tertiary facility, waiting for normal business hours to seek care for a fever, having 

trained staff available to access a mediport, and patient or family requesting a specific nurse to 

access the mediport.  

Salstrom et al. (2015) found several barriers to TTA during their 7-month retrospective 

chart analysis. The identified barriers were the time spent waiting for the ANC to be resolved, 

time spent transferring patients from the exam room to the infusion center, and finally finding a 

physician available to write the orders for antibiotics.  

Summary.  It is important to identify barriers to timely antibiotic administration in the 

setting of fever and neutropenia in an oncology patient. Timely antibiotic administration is a goal 

for institutions across the world. All three studies identified a common barrier of waiting for the 

ANC to be resulted prior to administering antibiotics (Haeusler et al., 2018; Salstrom et al., 

2015; Vedi et al., 2015). Both Haeusler et al. (2018) and Vedi et al. (2015) identified waiting to 

consult the hematology/oncology service prior to antibiotic administration as barrier. These 

studies identify common barriers across several different settings that may delay timely antibiotic 

administration.  
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Interventions to Decrease Time to Antibiotic Administration 

Green et al. (2016) conducted a prospective quality improvement study whose aim was to 

reduce the time to antibiotic administration in febrile neutropenic oncology patients in a 

freestanding pediatric tertiary care center. The interventions implemented during the 3-month 

study period were having a discussion about a fever plan for each patient during daily rounds, 

this plan was documented in the daily progress note for each patient, and a discussion on the 

importance of developing a fever contingency plan was added to orientation for each new 

resident and provider. A weekly award was given to a randomly chosen staff member who 

participated in the recognition of a new fever in a neutropenic patient and the last intervention 

was publicizing the QI project in a weekly email newsletter. During the 3-month period 15 new 

cases of fever were identified. The median total TTA was 76 minutes. Antibiotics were 

administered 60 minutes or less in 5 of the 15 cases, antibiotics were administered within 65 

minutes in 7 of the 15 cases and within 80 minutes for 8 of the cases.  

Spencer et al. (2017), completed a study that identified best practice strategies on timely 

antibiotic administration to inform future quality improvement projects. Of the eight 

interventions identified, there were five related to process change. The changes included nurse-

initiated orders to placed anesthetic cream on a child with a mediport, modified nurse triage 

processes to identify children with cancer and place them in a room quickly, making central line 

access equipment more readily available, delivery antibiotics immediately after vascular access 

without ANC results. The other three interventions were educational interventions including a 

clinical practice guideline, cefepime was adopted as the monotherapy of choice, and education 

was provided to cancer patients on the importance of immediately for fever. This report found a 
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reduction in time to antibiotics at all 3 sites with one site averaging 57 minutes from patient 

presentation to antibiotics being given. The other 2 sites average 91 minutes and 111 minutes. 

Salstrom et al. (2015), conducted a QI project done in the CCBD at CHCO. Lean 

methodology and PDSA cycles were used identify barriers and implement interventions to 

decrease the TTA to less than 60 minutes for all febrile neutropenic patients that presented to the 

CCBD or developed a fever while in the clinic. The interventions were implementing sign and 

hold orders for febrile patients that were released when the ANC was resulted, patients who were 

identified as potentially febrile and neutropenic were placed in an infusion room for clinic, and 

the release of preliminary machine ANC results which were available in about 10 minutes. When 

the interventions were adhered the TTA of less than 60 minutes achieved and delayed antibiotic 

administration was linked to a failure to follow the correct process. At the end of the data 

collection phase the 74% of the time the patient received antibiotics in less than 60 minutes. This 

was improved from 19% at the beginning of the study. Over time the percentage increased and 

there several months where 100% of patients received antibiotics in less than 60 minutes.  

Summary. Overall, these studies support re-education and process changes to decrease 

the time to antibiotic administration. While none of the studies were able to meet the goal of 60 

minutes or less in all febrile and neutropenic patients, they were all able to improve their time to 

antibiotic administration and promote positive outcomes for pediatric oncology patients who 

present with fever and neutropenia.  

Gaps in the Literature 

The evidence to support a goal of administering antibiotics in 60 minutes or less to febrile 

and neutropenic oncology patients comes from adult sepsis data. This data supports increased 

mortality with each hour that antibiotic administration is delayed (Salstrom, et al., 2015). A 
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febrile and neutropenic oncology patient is immunocompromised and is more likely to develop 

bacteremia however, there is little evidence to show that the adverse outcomes of delayed 

antibiotic administration in this specific population and to support the goal of administering 

antibiotics in less than 60 minutes. Several studies researched the correlation between TTA and 

adverse outcomes however, the results are inconsistent between the studies. There is more 

research needed to understand how TTA affects patient outcomes.  

Rationale 

Plan do study act (PDSA) cycles are a model for implementing change in both health care 

and business. PDSA cycles were developed in the 1950’s by Edward Deming. Deming was a 

businessman and management consultant, he created the model to help businesses identify why 

specific problems were occurring, to help develop a hypothesis for change and to test a specific 

change with a loop of continuous feedback (Plan-Do-Check-Act (PDCA) Continually Improving, 

in a Methodical Way, n.d.). This method is used to determine whether or not a change will lead 

to improvement in a real setting (Science of Improvement: Testing Changes, 2020). PDSA cycles 

allow for the information gained to be used for continuous quality improvement (Plan-Do-Act-

Check, n.d.).   

A PDSA cycle is a four-step process. Step one is to identify plan or identify the test or 

intervention and develop a plan to collect data. Step two is to implement the intervention on a 

scale and to begin to analyze the data. Step 3 is to analyze or study the collected data. Step four 

is to act or to make changes based on the gathered data and to determine whether or not changes 

or modification needs to be made before implementing the change or completing another cycle 

(Science of Improvement: Testing Changes, 2020).  
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PDSA cycles are commonly used in healthcare research and quality improvement and are 

relevant to this project. At CHCO the time to antibiotic administration is an important measure of 

care in both the ED and the CCBD despite improvements following the QI project by Salstrom et 

al., (2015) the ED was unable to consistently meet the goal of administering antibiotics in 60 

minutes or less. This project focused on a nursing process intervention to help meet the goal. 

Performing a PDSA cycle allowed the intervention to be studied and changed if needed before 

permanently implementing the process. CHCO frequently uses PDSA cycles for QI projects, it 

was the design used for Salstrom et al., (2016) and was recently used in a project to help 

decrease errors in medication administration in the ED.  

Purpose 

The purpose of this QI project was to improve the TTA administration to 60 minutes or 

less for all febrile neutropenic oncology patients that present to the ED. This project 

implemented the use of a checklist that was used by bedside nursing staff to meet the goal of 

TTA. The goal following implementation of this intervention was that 100% of patients 

presenting to ED who met criteria received antibiotics in less than 60 minutes. 

Aim 1: Evaluate the TTA for all febrile neutropenic patients who received antibiotics in 

the two months prior to the implementation of the intervention 

Aim 2: Develop a checklist that will be used by bedside nursing staff to meet the goal of 

administering antibiotics in 60 minutes or less.  

Aim 3: Improve TTA to less than 60 minutes or less for all patients that present ED and 

meet criteria.  

Methods 

Design 
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This quality improvement project utilized retrospective chart audits with pre/post 

intervention design to determine effectiveness of the nursing intervention on TTA in the ED for 

febrile and neutropenic pediatric oncology patients. 

Setting 

This project was completed in a pediatric ED and Level 1 trauma center in a free-

standing children’s hospital. This is a 40 bed ED that serves a seven-state region and sees 

approximately 72,000 pediatric patients a year. This project took place from August to December 

of 2020.  

Sample 

The sample was all pediatric patients who presented for care in this ED with a diagnosis 

of cancer, with a chief complaint of fever (temperature greater than 38.0°C) or developed a fever 

during their stay, were neutropenic and were given IV antibiotics while in the ED. 

Procedures 

The project leader developed a checklist that allowed nursing staff to record the time the 

patient arrived in the ED, the time labs where sent, time the preliminary ANC was resulted and 

the time antibiotics needed to be administered to meet the goal of 60 minutes or less. The tool 

created a visual aid and reminder for nursing staff to ensure antibiotics were administered within 

60 minutes. The checklist was reviewed by an interdisciplinary team including the unit educator 

or CNS and other key stakeholders for content validity. The checklist (appendix A) was placed 

next to the communication board in the three positive flow rooms that are reserved for oncology 

and immunocompromised patients. A second checklist was placed at each of the three tube 

stations in the ED. This checklist (appendix B) included the room number of the neutropenic 

oncology patient and the time the antibiotics needed to be administered to meet the goal. This 
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created a visual aid to remind nursing staff that time sensitive antibiotics were being delivered to 

the tube station. 

Nursing staff was educated on the intervention with a short power point presentation at 

the two September staff meetings for the department. The education included the current rates 

for TTA, it reviewed the current CHCO policy and procedures for caring for febrile and 

neutropenic oncology patients in the ED, the current goal of administering antibiotics in 60 

minutes or less and the barriers to meeting this goal. The nursing staff was educated on the 

checklist and the intended use of the checklist. Education was also provided via an email that 

was sent to all ED nursing staff, a short one page informational sheet was placed on the huddle 

board in the break room, and quick review of the checklist and its purpose was done with the 

pre-shift huddles two weeks prior to the implementation of the checklist.   

Data Analysis 

Retrospective chart audits were completed on all patients who met criteria for the 6 

weeks pre-intervention and 6 weeks post intervention. The data was entered into an excel 

spreadsheet. The data collected included the time from patient’s arrival in the ED to time labs 

sent, time from patient arrival to ANC result and time from arrival to antibiotic administration.  

The mean time to antibiotics administration and percent of patients who received antibiotics 

within 60 minutes was calculated.  

Results 

The pre-intervention period ran from August 7, 2020 to October 3, 2020. During the pre-

intervention period 17 patients presented to the ED with an oncology diagnosis and were both 

febrile and neutropenic. The post intervention period ran from October 7, 2020 to December 5, 

2020. There were 18 patients who presented to the ED with an oncology diagnosis during the 
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post intervention period. The mean TTA for pre-intervention was 42.6 minutes and 94.1% 

patients received their antibiotics in less 60 minutes from arrival time to the ED. Post 

intervention the mean TTA was 41.9 minutes and 94.4% of patients received antibiotics in less 

than 60 minutes (figure 1). During both the pre-intervention and post intervention phase one 

patient received their antibiotics in greater than 60 minutes (pre-intervention TTA was 91 min 

and post intervention TTA was 71 minutes). Both patients delay in antibiotic administration was 

due to difficult port access in the ED.   

There was not a dramatic change in the TTA or the percentage of patients who received 

antibiotics in less than 60 minutes in the pre and post intervention group. When the post 

intervention data was compared to the 2019 data when the clinical problem was identified, only 

90% of the patients received their antibiotics in less than 60 minutes. 

 

Figure 1: TTA 
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Discussion 

The purpose of this quality improvement project was to determine the effectiveness of a 

nursing intervention on the TTA for oncology patients who presented to a pediatric ED with 

fever and neutropenia. The literature supports nursing interventions and process changes to 

decrease the TTA. In Spencer et al., (2017), five of the eight best practice strategies for timely 

antibiotic administration were related to nursing process changes. Most of the identified 

processes were related to nursing practice and education. The nursing intervention for this QI 

project was a simple checklist that was placed in the pediatric oncology rooms and at the 

department tube stations to aid nursing staff in administering antibiotics within 60 minutes of the 

patient’s arrival. The intent of the checklist was to create a visual aid for nursing staff and to 

know exactly when the patient arrived and what time the antibiotics needed to be administered to 

meet the goal. Nursing staff were also provided additional education on the importance of 

administering antibiotics within 60 minutes and the nursing checklist.  

 There was not a significant change in TTA pre and post intervention, but a slight 

improvement was noted. When compared to the same time frame one year the ago the TTA was 

improved by 4 minutes and 4.4% more of the patients who met criteria received their antibiotics 

within 60 minutes. In both the pre-intervention and post intervention group delayed antibiotic 

administration was due to difficult port access. It was difficult to assess whether the slight 

change in TTA was due to the implementation of the checklist or other limiting factors which 

included a small sample size, department and patient flow changes due to COVID and other 

process changes that occurred early in 2020. 

In March of 2020 there was significant process change that could account for the 

improvement TTA when comparing the post-intervention period to the fourth quarter of 2019. In 
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years past antibiotics were ordered for all oncology patients who presented with fever and were 

held at the bedside until a preliminary ANC was reported. If the patient had an ANC of less than 

500 then the antibiotics were given. Prior to this change antibiotics were ordered when the 

patient arrived but held until the preliminary ANC was resulted. This was stopped in the Spring 

of 2020 and all oncology patients who presented with fever were given antibiotics regardless of 

if their ANC had been reported out. This change occurred while this project was underway. 

 Administering antibiotics before the ANC results are available likely had an effect on 

time to antibiotic administration. Many studies have identified waiting for lab results as a barrier 

to administering antibiotics in less than 60 minutes (Vedi, et al.,  2015; Hausler, et al., 2018)  

Spencer, et al., (2017), also identified waiting for ANC as a possible to delay to antibiotic 

administration and one of their interventions was to administer antibiotics to all oncology 

patients who presented with fever immediately after obtaining access. This hospital is able to 

generate a preliminary ANC result within 10 minutes of labs being collected and there needs to 

be further data collected to understand the relationship between waiting for the ANC to be 

resulted and administering antibiotics within 60 minutes of the patient’s arrival. It is important to 

understand the risks versus benefits of administering antibiotics when they may not be necessary. 

This was not addressed in the literature that identified waiting for labs to be a barrier and 

potential delay to antibiotic administration.  

The COVID-19 pandemic also caused patient census and patient flow changes that likely 

affected time to antibiotic administration during the pre and post intervention period. The 

pandemic caused a large decrease in the patient census. In December of 2020 this ED saw 

approximately one third of the expected patient volume compared to December of 2019. There 

was not difference in the number of febrile and neutropenic oncology patients that presented to 
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the ED during the pandemic and this ED still had 6-8 visits a month that met criteria for this 

intervention. Most pediatric hospital across the country saw a significant decrease in emergency 

room visits. In a cross-sectional study that examined ED visits for 27 US children’s hospital 

during the pandemic there was an average of a 45% decrease in visits. With the most significant 

decrease in children being seen for a respiratory illness. However, the number of visits associated 

with a chronic health condition increased by 4.1% (DeLaroche, et al. 2021). There is likely a 

compounding effect of the decreased patient volumes and the amount of time nurses had to 

spend with these patients, but the outcomes associated with this decreased patient census have 

not been well studied.  

 A quality improvement project was done in 2015 that included both the ED and CCBD. 

This project addressed potential delays in administering antibiotics to febrile oncology patients. 

This project significantly improved TTA and many of the process changes implemented have 

remained in place. Due to small population sample size of this study and many of the process 

changes supported in the literature being in place it made it difficult to identify where in the 

process the delays were most likely occurring, 

Both before and after this QI project the most common delayed antibiotic administration 

was difficult port access in the ED both in pre and post intervention period. Difficult port access 

is referring to the inability for a nurse to access a mediport on the first attempt, multiple attempts 

to access the port and the inability to collect labs from the port once accessed. When reviewing 

the TTA data over the last year most patients who had delayed antibiotic administration received 

their antibiotics between 62 and 70 minutes. If the patient did not have a difficult port access no 

other specific reason could be identified for the delay.  
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Delayed and difficult port access has been identified as a barrier to administering 

antibiotics to febrile and neutropenic oncology patients. Hausler, et al. (2018), identified having 

trained staff available to access the mediport and patients requesting a specific nurse to access 

the port as causes of delayed antibiotic administration. Spencer, et al. (2017), initiated nursing 

interventions to decrease delays due to port access. These interventions included nurse standing 

orders to place anesthetic cream on the mediport and making central line equipment more readily 

available for accessing a mediport. There needs to be further data collected on a difficult port 

access and potential interventions to decrease delays in antibiotic administration. This was not 

addressed in the literature.  

Although, there was only a slight improvement in TTA after the intervention was 

implemented several areas for future work were identified. There needs to be further evaluation 

to better identify where the delays are occurring and if they are nursing related, lab related or 

have another source. The number of patients unnecessarily receiving antibiotics in the ED needs 

to be reduced. Finally, potentially adding a best practice alert and 60 minutes to the electronic 

medical record to identify potential patients who meet criteria and alert nurses when antibiotics 

need to be administered by without relying on an additional paper checklist.  

Study Limitations 

 This quality improvement project had several limitations, a small sample size, changes in 

patient flow and ED census due to COVID-19, and difficulty assessing whether or not the 

checklist tool was being utilized by nursing. The sample size for this project was limited by the 

very small specialized population of pediatric oncology patients who present with ANC of less 

than 500 and fever. On average only 6-8 pediatric oncology patients with fever and neutropenia 

present to the ED each month. This project would benefit from a full quarter evaluation from the 
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year prior to the intervention compared to the same full quarter after the checklist 

implementation. 

 The second limitation was a decrease in the ED census and patient flow changes due to 

COVID-19. Between March of 2020 and February of 2021 this ED saw approximately one third 

of its expected patient volume. The flow changes and decreased patient census likely had a 

compound effect on the time nurses had to spend with these patients 

 Finally, oncology patients typically only present to the ED when they are critically ill, 

after hours, or on weekends. During normal business hours they are seen in the oncology clinic. 

This combined with several other factors made it difficult to know when a patient meeting 

criterion presented to the ED and it was difficult to follow up with nursing staff in a timely 

manner and assess whether or not the checklist tool was being used.  

Conclusion 

The literature supports nursing process changes to decrease time to antibiotic 

administration to oncology patients who present to the emergency department with fever and 

neutropenia. A checklist is a simple tool that can be utilized to help meet goals without adding a 

significant number of steps to a process, increasing the time it takes to complete the process or 

increasing costs. After implementing a checklist, a children’s hospital was able to slightly 

improve their time to antibiotic administration. However, this department was unable to meet the 

goal of administering antibiotics within 60 minutes of the patient’s arrival. It is was difficult to 

determine whether or not the checklist was responsible for the slight improvement or the role 

that other confounding factors had on this project. This project would benefit from a full pre-

quarter evaluation compared to same full quarter post evaluation to determine the effectiveness 

of the checklist. 
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Appendix A 

FEVER AND NEUTROPENIA  

  

Date:  

  

Arrival Time:  

  

Time of labs sent:  

  

Preliminary ANC result:  

 

Time antibiotics administered:  

*within 60 minutes of patient arrival  
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Appendix B 

FEVER AND NEUTROPENIA  

* Time sensitive antibiotics are being delivered to this tube station!    

Date:  

Room number:  

Time of patient arrival in ED:   

Antibiotics due by:  
* Antibiotics should be administered within 60 minutes of patient’s arrival time to the ED. 
* DO NOT WAIT for ANC to be resulted to order/administer antibiotics. 
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