Running Head: Safe Handling of Mitomycin in the Perioperative Setting			1
Running Head: Safe Handling of Mitomycin in the Perioperative Setting	2








Safe Handling of Mitomycin in the Perioperative Setting


Amber W. Hester
College of Nursing, East Carolina University
Doctor of Nursing Practice
Dr. Tracey Robertson Bell
April 25, 2021











Notes from the Author
I would like thank Dr. Tracey Robertson Bell, DNP, NNP-BC for her guidance and support throughout this process.  Each time I was overwhelmed, you helped me to focus on what was directly in front of me.  Whenever I was too focused on the minute details, or lost in the big picture, you guided me back to center.  At the beginning, when all I could see was how long this would take, you told me it would be over before I knew it - you were right.  Thank you!
To my family.  Words cannot express how much I love you, and how grateful I am for each of you.  You believed in me and the work I was doing when I was too overwhelmed to see progress.  You stood by me through the hard times, encouraged me to keep going, and you prayed for my success.  Curtis, Mom, and Britt, you have been my strength and my motivation.  Thank you! Finally, to Raegan, my sweet girl, I am building this foundation for you to stand on. Always know that all I do is for you. Mommy loves you!



Abstract 
Surgical intervention for glaucoma is slowly becoming more common.  When a trabeculectomy is the surgical approach, Mitomycin-C, an antineoplastic agent, is often used to prevent surgical scarring.  Standardization of safe handling practices for intraoperative staff preparing Mitomycin for the procedure is crucial for ensuring staff safety, and that the patient receives the correct dosage of the medication.  In this study, practices for staff education on the safe handling/mixing of Mitomycin-C, disposal of the medication after each procedure, and staffing assignments were reviewed, and practice changes implemented via multiple process improvement cycles.  
	Keywords: Mitomycin-C, antineoplastic agent, trabeculectomy 
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Section I.  Introduction 
Background 
	Surgical intervention to reduce intraocular pressure related to glaucoma has become more common due to our aging population (Gupta, 2016).  These procedures often include the use of Mitomycin, an antineoplastic agent, when a trabeculectomy is the surgical approach.  The National Institute for Occupational Safety and Health (NIOSH) declared mitomycin a hazardous drug, and as a result, standardization for the education of intraoperative staff on safe handling of hazardous drugs is imperative (Centers for Disease Control and Prevention, 2016).
Organizational Needs Statement
Leadership and staff in this organization were made aware that there had been a lack of education, and therefore, understanding of proper handling and disposal of Mitomycin.  Following a near miss, a root cause analysis was completed, and it was determined that the staff in the room had not received formal training on the use of this medication (B. Harmon, personal communication, January 14, 2020).  The lack of an approved on-site disposal method for mitomycin was also revealed.  Finally, after further investigation it was also discovered that several pregnant and/or breastfeeding staff members had not only been in the room when the medication was used, but responsible for mixing and handling the medication.  As a result, this organization needed a standardized process to educate staff on mitomycin as well as a plan for ensuring at risk staff were not assigned to those procedures.   
	According to The United States Department of Labor Occupational Health and Safety Administration, “all staff who will be handling HDs [hazardous drugs] should be fully trained in the receipt, storage, handling, and disposal of these drugs (USP 800, 2016). Once trained, staff should demonstrate competence by an objective method, and competency should be reassessed on a regular basis”.  As there was no standardized method for training at this facility, a new protocol had to be established to ensure staff members who may be required to mix/handle the medication were properly educated.  Once training was complete staff members had to have their competence regarding safe handling and proper disposal assessed prior to being assigned to these surgeries.  OSHA recommendations for reproductive health also provide clear guidelines for staff who may be trying to conceive, are pregnant or breastfeeding:
Due to the reproductive and developmental toxicity profile of many HDs, professional organizations whose members handle HDs and NIOSH now have proposed providing employees who are pregnant or actively attempting to conceive with the option of alternative work assignments that do not involve HD handling (Polovich, 2011; ASHP, 2006; ISOPP, 2007, NIOSH 2015). Also, because many of these drugs are known to enter breast milk, and possess hazard warnings from FDA (FDA, 1997), breast-feeding workers should also have alternative work assignment options. (OSHA, 2020, “Reproductive issues” section)
One goal of Healthy People 2020 is to “promote the health and safety of people at work through prevention and early intervention” (Healthy People, 2020).  To achieve this goal in this setting, several things needed to occur.  First, there had to be an understanding of any barriers that prevent staff from receiving proper education and training on the use of mitomycin.  Second, a standardized protocol for mixing and handling mitomycin needed to be created from manufacturer standards for the staff to use and be readily accessible when needed.  Third, a proper disposal bin and pick-up schedule had to be established through the organization’s OSHA office.  Finally, a protocol for management and charge nurses to use when making daily assignments to ensure at risk staff who are pregnant or breastfeeding, or those male or female
trying to conceive, are not assigned to cases involving Mitomycin had to be created. 
Addressing these concerns will allow the organization to maintain quadruple aim standards (Bodenheimer &  Sinsky, 2014).  By increasing staff training, those assigned to a surgery had more confidence in their ability to perform in excellence and therefore increased patient satisfaction by creating a more relaxed atmosphere when the patient entered the operating suite.  Proper education and competencies ensured the patient received the correct dosage of mitomycin and therefore, improved patient outcomes.  The decreased likelihood of needing a second mitomycin kit related improper preparation also lowered operating costs. Finally, feeling confident in the ability to perform a job correctly and staff knowledge that they would not be placed in a situation that could have untoward effects improved the clinician experience.
Problem Statement 
	The lack of proper training on the use of mitomycin in this facility resulted in an increased number of staff being placed in at-risk situations that could have resulted in personal harm, and in some instances, spontaneous abortion or birth defects.
Purpose Statement
The purpose of this project was to use the DNP Essentials (See Appendix A) to create workplace safety protocols and guidelines for this facility that followed current best practices for hazardous medications in the workplace, as well as manufacturer guidelines for mixing mitomycin, and proper PPE use.  Once completed, the staff were provided with education to ensure correct administration which directly impacted patient outcomes, as well as staff safety.  Management and charge nurses were also be provided with guidelines for appropriately assigning staff to the cases intraoperatively. All staff received education from an outside,
approved source.
An in-service was scheduled with a representative from Mobius Therapeutics, a company that specializes in ophthalmic perioperative pharmaceuticals, for all staff who were responsible for caring for those patients at any point during the perioperative process.  One on one training with an on-site staff member designated as a mitomycin champion will occurred for any newly hired staff members following the initial inservice.  Staff education was documented and will continue to be renewed with annual education competencies.  
Moving forward, all cases involving mitomycin were tracked.  Initially, a site champion was in the room for each case where a staff member was handling/mixing mitomycin for the first time following the inservice.  If there were any issues or questions, remediation took place for those staff members.  Second, a dedicated disposal bin was installed in the decontamination room.  Unknown to staff, this bin was checked for the remaining contents of mitomycin kits at the end of each week to determine the percentage of mitomycin that was disposed of properly, and a list of staff members responsible for the medication in cases throughout the week were compiled to determine if there was any need for re-education.  Finally, staffing assignments were reviewed on a weekly basis to assess whether staff members were assigned who should not have been (i.e., pregnant/breastfeeding), and guidelines were reviewed with management/charge nurses when necessary.  These implementations were initiated and measured for a period of three months.





Section II. Evidence  
Literature Review 
	When collecting evidenced-based research to guide creating standards for this facility, it was important to use very specific search criteria related to their concerns.  A literature matrix tool was used to collect and narrow the data into the most appropriate and useful information (See Appendix B).  Keyword searches using “mitomycin”, “ophthalmic surgery”, “workplace safety”, “antineoplastic agents”, and “fertility” were used on PubMed, healthypeople2020.gov, and the ECU Laupus Health Sciences Library online database.  The search was limited to full text, scholarly and peer reviewed journals/articles written in English, published in the last five years, and with a level of evidence of IV or better (Evidence based practice toolkit, Winona State University).  The initial search yielded 226 articles and was filtered, using the criteria, to 22 articles which were used for this project. 
Current State of Knowledge 
Current research indicates that there is still a considerable amount of work to be done regarding standardization of practice and polices concerning workplace safety in the presence of antineoplastic drugs.  According to Dugheri et. al (2018), “the occupational risks to healthcare workers handling these [antineoplastic] drugs during their duties still need to be fully assessed. Reproductive and fetal-development effects like those observed in patients have been reported in healthcare workers exposed to cytotoxic agents at considerably lower doses than those administered to patients” (p. 590).  Since there is still much to learn about potential risks to healthcare workers, emphasis needs to be placed on establishing protocols to prevent harm concerning effects that are known at this time, as well as monitoring for any additional side effects that may be linked to these drugs.  
Current guidelines by the American Society of Health-System Pharmacists (ASHP), “Hazardous Drugs – Handling in Healthcare Settings (USP 800)” was published in 2016.  It is considered “an enforceable standard, containing both best practice recommendations and mandates for reducing the occupational exposure of healthcare workers who handle nonsterile and sterile HDs”, instead of a suggestion for guidelines like those published by other organizations (ASHP, Drug distribution and control, 2016, p. 132).  First, facility guidelines must begin with a comprehensive safety program that includes all involved parties, not just those responsible for handling the medication during a procedure.  Pre, intra, and post-op nurses, and scrub technicians, and environmental safety personnel should all be trained on proper handling of the medication.  ASHP guidelines state that “personnel competency must be demonstrated every 12 months and documented” (ASHP, Drug distribution and control, 2016, p. 136).  Stipulations for the use of PPE, containment and disposal, and the environment in which a hazardous drug can be used have been set in place to protect staff from unnecessary exposure.  The ASHP acknowledges, however, that “no set of guidelines on this topic, however comprehensive, can address all the needs of every healthcare facility” (ASHP, Drug distribution and control, 2016, p. 151).  The organization goes on to state that “as additional research is needed in this area, healthcare workers must act as their own advocates and encourage studies that look at adverse health outcomes as well as practice standards that improve worker safety”, which was the current goal at this facility (ASHP, Drug distribution and control, 2016, p. 152).
Current Approaches to Solving Population Problem(s)
One approach suggested by ASHP was to designate one person to oversee the creation of facility guidelines and protocols.  This person should implement the guidelines and assess for compliance, then revise the protocols for improved compliance as necessary (ASHP, Drug distribution and control, 2016, p. 152).  Although it was suggested that one person be designated to oversee the project, it is important to obtain input from all staff with the potential to be involved at any point in the handling of the medication.  This increased the likelihood of compliance if the proposed changes made sense in the current workflow. 
Evidence to Support the Intervention
“The American Nurses’ Association’s Scope and Standards of Practice, Standard 9 (2010), indicates that all nurses must be involved in research as part of their professional role” (Moore & Stichler, 2015, p. 470).  Allowing the staff at this facility to voice their suggestions for improvement instead of their opinions or concerns alone provided them with the opportunity to research best practices and find what worked well for their facility.  According to Graeve, McGovern, Arnold, & Polovich (2017), “involving staff in developing an intervention for safety ensures that changes made will be feasible”, and increases staff investment in the changes and their commitment to follow through (p. E10).  
Evidence-Based Practice Framework
Identification of the Framework
In an article published in the AORN Journal, the governing body for operating room nurses, several change models for process improvement were discussed.  One of these models was the Six Sigma DMAIC framework, which will be used here.  According to Dawson (2019), “the goal of Six Sigma is to reduce variation so there is near perfect performance every time, which shows that the organization is consistently meeting and exceeding expectations” (p. 43).  Dawson goes on to say that, “although health care has been slower to adopt Six Sigma, leaders who implement this method can positively affect patient outcomes” (Dawson, 2019, p.43).  As the aim of this project was to create a practice standard that would become a part of the routine work culture for this facility, and therefore ensure proper staffing and handling of mitomycin, Six Sigma is the change model most appropriate to facilitate this goal.
Ethical Consideration & Protection of Human Subjects 
	Ethical consideration and protection of human subjects was paramount for this facility.  As many staff members had already been exposed to mitomycin on multiple occasions, and intraoperative staff continued to be responsible for handling, mixing, and disposing of the medication, guidelines for the protection of all staff members was necessary.  Thoughtful scheduling that not only prevented at-risk staff who may have been pregnant, nursing, or trying to conceive (both male and female) from being in procedures where Mitomycin was used, but also rotated all other staff members who have received proper training had to become standard procedure.  This ensured that no one person, or few people, was repeatedly exposed. 
	This facility is a part of a larger health system that has a formal institutional review board (IRB).  Collaborative IRB training initiative (CITI) modules were required to ensure ethical research methods were followed.  Once the modules were complete, an application went to the institutional review board that designated the study an initial review.  It was determined that the study was eligible for an expedited review process, as it posed minimal risk to potential participants.  Data collection through non-invasive, routine clinical procedures, was established as the quality improvement category (See Appendix C).  Finally, the requirement for consent or HIPPA authorization was deemed unnecessary.  After all the requirements were met, the study was processed through the institutions IRB.


Section III. Project Design
Project Site and Population 
	The project site had several facilitators and barriers. First, the management team was very supportive in facilitating the project and willing to follow through with any necessary changes.  Their concern from previous near misses increased their level of investment in the project. The project site champion was also very helpful in providing access to information the site already had regarding Mitomycin, and helping to understand the protocols that were currently in place. 
There were barriers, however.  First, creating buy in from the staff to accept and adapt to change was not always easy.  This contributed to the second barrier, the time to complete the project was limited to the constraints of the DNP program, and therefore, left the effort in an ongoing process at the conclusion of the project timeline.  Finally, the most unanticipated barrier was COVID-19.  The number of cases the facility performed has been reduced to accommodate patient testing 48 hours prior to procedure, fewer numbers of family members in the facility, and patient uncertainty about the safety of having surgery during the pandemic.  This resulted in less data being collected, and potentially fewer modifications to perfect the process during the project.
Description of the Setting
	The project site was a multi-specialty ambulatory surgical center that performs more than 6,000 surgeries each year. The facility has eight operating rooms and multiple pre-operative and PACU spaces, including a five bed overnight recovery care center.  The facility accommodates ophthalmologic, orthopedic, gynecologic, urologic, general, otolaryngology, endoscopy, plastics, and pain procedures.  The providers who operate at the facility were a combination of surgeons who were a part of the larger organization, as well as community providers.

Description of the Population
	A large percentage of the surgeons who work at the facility were ophthalmologists.  The patients they see range in age from five years to late nineties. Cataract removals comprised most of the procedures performed by these providers, however, a few of them specialized in more complex procedures, including shunt placements.  The shunt cases, specifically, often required the use of the drug Mitomycin-C.
Project Team
	The project team included the management staff, several staff members who routinely work in ophthalmic cases, including the two surgeons who routinely use Mitomycin-C, several registered nurses, and the DNP student. The management staff gave their full support for the project and worked to ensure appropriate staffing for the procedures involving Mitomycin.  The clinical educator at the facility agreed to act as the site champion for the project. After the initial training sessions, several staff members who worked primarily in ophthalmic procedures were tasked with the duty of precepting new staff regarding the safe handling of Mitomycin during these procedures, and any re-education necessary for current staff. The project team lead personally reviewed the progress the team made, and assessed for the need for reeducation related to new protocols put into place, and adjusted as necessary to move the team towards its goal.
Project Goals and Outcome Measures 
	The project goal was to ensure compliance with practice changes concerning Mitomycin-C. The changes were designed to bring the facility into compliance with current best practice regarding the safe handling of Mitomycin-C and to ensure workplace safety for all staff.  After completing the organization’s IRB process, implementation, data collection, and several revisions necessary for reaching compliance occurred.
Description of the Methods and Measurement
	The method for implementation of the project included multiple steps.  Managers, team leads and charge nurses responsible for daily staff assignments were educated on current best practice regarding staffing in procedures where mitomycin was used.  Ensuring they understood the recommended restrictions for reproductive safety was key to maintaining a safe working environment for the staff at this facility.  Additionally, staff received additional training on the proper handling, mixing and disposal of the drug.  A representative from the distributor provided a webinar for all staff to obtain training, and several staff members who are routinely assigned to ophthalmic procedures were designated as resources for initial and reeducation for staff.
Discussion of the Data Collection Process
	Once training for current staff was completed, data collection began to evaluate compliance with the recommended practice changes.  Weekly chart reviews of patients who had shunt placements were be conducted for two purposes.  The first, to review staffing assignments to ensure at risk staff have not been assigned to cases involving Mitomycin.  Second, the number of cases involving mitomycin was compared to the number of vials collected in the disposal bin to determine percentage compliance with proper disposal. The data collected was saved in an excel spreadsheet for analysis and reference for recommendations.
Implementation Plan
To begin implementation, a representative from Mobius Therapeutics, the distributor,  conducted a live session for staff via zoom during an in-service dedicated to employee training.  The session included several key points.  First, current USP 800 guidelines concerning the use of Mitomycin-C was reviewed.  Second, a PowerPoint presentation reviewed the reproductive risks and attestation statement staff of reproductive age needed to sign prior to handling the medication.  Third, proper disposal of the medication was reviewed, and the location of the disposal bin was provided.  Finally, a tutorial for mixing the medication for topical use and injection was provided.  Following the in-service, staff members who were routinely assigned to ophthalmic procedures were designated as resources for reeducation for current staff and initial training for new staff.  The initial in-service was recorded for use in those sessions.
	Following each weekly staffing review, any improper assignments resulted in a conversation between the site champion and management to determine if there were extenuating circumstance surrounding the assignment.  If there was an oversight, a reminder was given for future assignments.  If, however, the staff member was aware of the restrictions and chose to accept the assignment, there was a review to confirm the staff member signed an attestation regarding knowledge of risk prior to being assigned to the case.
Finally, a dedicated disposal bin for chemotherapy agents was installed and staff notified of the location. Each week the number of cases requiring the use of Mitomycin-C was compared with the number of disposal packages in the bin.  Staff assigned to the cases for the week were also recorded.  If there was a discrepancy between the number of vials used to disposal packages in the bin, all staff members who were assigned to those cases for the week received a brief email with reminders for the disposal bin. If any staff member appeared on the list repeatedly, they received a more formal review with a designated resource person.
Timeline
The timeline for the project included time for research, planning, implementation, and evaluation.  Research and planning were ongoing, and often repeated during the remainder of the project. Once the IRB process was complete all preliminary steps had been met for project implementation.  
The webinar with Mobius Therapeutics occurred during a Wednesday morning mandatory in-service, and staff were required to sign a roster signifying attendance.  Once the proposed best-practice protocols and location of the disposal bin were introduced at the facility, evaluation began the following week to determine compliance. Results from weekly chart reviews for staffing and proper medication disposal determined the necessity and frequency of interventions and modifications.  During the process, bi-weekly meetings and phone conferences were held with the project site champion and DNP faculty to discuss progress and/or setbacks that necessitated modifications to the current plan.


Section IV. Results and Findings 
Results	
This project was designed to increase staff safety and proper handling of Mitomycin-C in the perioperative setting.  The measurable objectives were that the staff in the room must be signed off for competency, and that the mitomycin would be disposed of properly.  To measure the objectives, staff assignments were checked weekly and compared to list of staff who had been signed off.  Initially, all staff received the same training in a designated in-service, but moving forward, new staff did not receive the same training with the Mobius Therapeutics rep or a designated site resource person.  The number of Mitomycin kits in the disposal bin were also counted weekly and compared to the number of kits documented as used/wasted.
Originally, the expectation was that once the in-service with guidelines for staffing and tutorials for safe-handling was complete, there would be little else to do to encourage management and staff to comply with best-practice guidelines.  Initially, staff buy in and commitment was high because of the potential safety benefits for the staff.  As time progressed, however, interest waned as the staff were tasked with other competencies and general practice changes associated with policy and practice standards related to COVID-19. 
Outcomes Data 
	The process measures in this project were actual staffing assignments and number of Mitomycin kits that were disposed of properly.  Staffing assignments were an indicator of whether management understood staff safety recommendations and adhered to those guidelines.  During data collection, eight procedures were performed that required the use of Mitomycin-C.  Three staff members were assigned to each procedure for a total of 24 occurrences for proper staff assignment.  Of those assignments, 5 were beyond child-bearing age, but 19 were in the at-risk, child-bearing age range (See Appendix D).  Out of the eight cases that required Mitomycin, seven kits were in the disposal bin (See Appendix E).  
Given a longer timeframe and a larger study, outcome measures for this project would be long-term effects on patients who received the medication after additional training and competencies, compared with those who received the medication prior to the initiation of this project.  Reviewing this data may reveal long-term adverse effects that occurred as a result of improper handling/mixing of the medication that were unknown prior to the study. A second outcome measure would be any long-term side effects for staff who had handled the medication prior to additional training versus after.  Given the time constraints for the project, however, no outcome measures were included. 
Discussion of Major Findings 
	The greatest gaps in the findings were related to decreased staff engagement by the time data collection started.  At the outset of the project, specific events raised safety concerns that led management to seek a way to understand where the issues stemmed from, and a way to ensure that they were resolved.  During the time set aside for working through the IRB process to the start of data collection, a lot of momentum for the project was lost.  Staff became engaged in their own clinical ladder and magnet projects, as well as new protocols for managing COVID precautions.  The day to day process for scheduling and performing procedures was changed many times as standards regarding safe COVID practices were revised, and most staff were focused on staying up to date with new policies and protocols. Reviewing upcoming staffing assignments and sending an email with helpful tips and reminders to assigned staff may have helped to keep staff engaged.  In regard to disposal, the majority of the kits (88%), were disposed of properly, indicating that most staff understood best-practice guidelines for handling and disposing of the antineoplastic agent. This was a very important undertaking for this surgery center, and will likely come to the forefront again once things are able to return to a more normal state.	



Section V. Interpretation and Implications  
Cost-Benefit Analysis
This project would have proven very costly for the organization under normal circumstances.  Based on the average salary for a clinical nurse working at the site for the number of hours invested in the project, it is easy to see the benefit of having the project conducted via a DNP project.  From the initial research regarding the medication and proper PPE, to the literature search; then the time required to set up an in-service with a company rep, to time spent working with the organizations OESO department and pharmacist to obtain proper disposal receptacles; followed by time spent navigating and applying to the organizations IRB board; and finally, to data collection and analysis, the cost to the organization for 180 hours of work would be $5,787. A significant amount of the cost benefit to the company is easy to calculate.  Each Mitomycin kit costs $359.  If the organization averaged 10 cases each month, and on three of those occasions a second kit had to be opened because of improper handling/mixing, the organization would spend $56,004/year.  If all staff are trained and there is no need for additional kits, the facility would spend $43,080, and save $12,924 annually.  In addition, the likelihood of a costly patient safety event is significantly decreased, as is the probability of long-term loss of wages to staff members related to an adverse exposure event from improper handling of the medication or staffing.
During implementation, the facility lost multiple staff members for various reasons.  As a result, the availability of trained staff and staff who were not of childbearing age became limited.  Several staffing assignments included staff members who had the potential to be at risk and staff who had not been signed off for the competency.  Approved PPE was available for use during those procedures.
In general, this organization had a good return on their investment.  When considering the annual cost savings, the facility will recoup going forward, the cost benefit analysis shows that the project was well worth the investment to the facility.
Resource Management 
Initially, staff buy in was invaluable.  Most of the staff who had worked with this medication were surprised by the actual practice recommendations, and were truly grateful to have a standardized process.  The support from the management team was also incredibly helpful.  They were eager to understand guidelines and to provide as much education for the staff as possible.  It is not always easy to find a management team that supports the staff this way. Their desire to see a positive outcome for the patients and staff was most helpful.
The major barrier was a lack of a proper disposal bin for the medication.  It is an antineoplastic agent, and therefore, requires a specialized bin for disposal.  Acquiring the bin from the Occupational and Environmental Safety Office (OESO) was not as easy as would have been expected because of COVID restrictions.  Once the resident pharmacist reviewed the bin, she determined that OESO had provided the wrong disposal bin for the facility, so the process of acquiring the correct disposal bin started over.  Given the circumstances, time, and policy changes that occurred related to COVID during this process, the organization allotted as many resources to the project as was reasonable.
Implications of the Findings 
Implications for Patients
	This project has implications for patient safety and satisfaction.  Most importantly, patients will receive the correct dosage of Mitomycin-C during each procedure.  This helps to ensure reduced surgical scarring, and therefore, a more successful surgery and reduced intraocular pressure.  Additionally, patients will not absorb any unnecessary costs for wasted medications or supplies necessary for re-mixing the medication.  Any additional costs related to improper handling/mixing will be absorbed by the facility.
Implications for Nursing Practice
	After training, the nurses and scrub technicians who were responsible for mixing and handling Mitomycin felt more confident in their ability to properly handle Mitomycin.  This led to a decrease in errors and helped to minimize health risks to the staff.  Staff also felt that their safety was a priority when management considered staffing assignments, however, because of staffing complications during the onset of COVID, assignments were not able to be made as planned.  This often led to at-risk being assigned to these procedures.   As things begin to return to normal, the staff at this facility will have a standardized process to orient new staff members working with Mitomycin-C, which will eventually allow assignments to be made in a safer manner.
Impact for Healthcare System(s)
The healthcare system that this facility is a part of will have significant savings on decreased costs for Mitomycin alone.  Opening fewer kits reduces the cost for the medication significantly.  Also, the likelihood of potential costs associated with a patient safety event or worker’s compensation payout or loss of wages has been reduced.
Sustainability 
	The organization has plans to continue with process improvement changes and to incorporate these changes into their onboarding process for new staff.  The cost benefit analysis makes this project very cost effective for the facility and will continue to save them money over the years to come.  As new staff are trained and seasoned staff complete annual competencies, the guidelines will become a part of the work culture and seem less like a project than a standard practice for the facility.
Dissemination Plan 
Initially, this project will be disseminated via poster presentation at East Carolina University in April 2021.  The information will also be disseminated to the new ambulatory surgery center in the health system to assist them with the appropriate measures for their staff, and to obtain the correct disposal bins for Mitomycin in their facility.  In addition, to further disseminate to other ambulatory surgery centers in the area, the project will be presented at the Fall 2021 AORN Tarheels East conference.  Collaboration with the committee chairs for the facility’s magnet designation is ongoing so that the site can use this information for their next magnet review. 


Section VI. Conclusion
Limitations 
	The greatest limitations for this project came during the planning and implementation phases, and were related to unforeseen changes that occurred related to COVID.  For a while, the facility had limited hours.  For a time, there were limited patients, and even now, the case load is less than normal as some patients are cancelled because of positive COVID tests.  This decreased number of cases has potentially limited the amount of data that could have been collected.  
Recommendations for Others 
	If this project were to be continued or repeated at another institution, the recommendation for planning would be to map out time to spend at the site observing staff practices when using the medication.  This project allowed for staff assignment reviews and reconciliation of medication disposals with cases performed, but a lot could be learned from auditing in-room handling/mixing practices.  The greatest success potential for someone repeating this project would be that implementation and data collection would not occur during a pandemic.  It has been challenging adapting to unusually low numbers of cases for the study as well as facility policy changes related to COVID that sometimes limit access. 
Recommendations Further Study 
	There are great opportunities for further study related to this project.  Comparing side effects or adverse outcomes for patients, as well as staff, prior to implementation versus after implementation could provide solid data on the long-term benefits and health risks associated with proper handling, disposal, and staff restrictions surrounding Mitomycin-C.  It would be a great undertaking that would need a significant timeframe for data collection.  The outcomes, however, could prove incredibly informative and valuable for the organization.
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Appendix A
DNP Essentials Met During the Project
	AANC DNP Essentials

	Essentials
	Competency / Description

	Essential I
	Competency – Analyzes and uses information to develop practice

	Scientific Underpinning for Practice
	Competency -Integrates knowledge from humanities and science into context of nursing

	 
	Competency -Translates research to improve practice

	 
	Competency -Integrates research, theory, and practice to develop new approaches toward improved practice and outcomes

	Essential II
	Competency –Develops and evaluates practice based on science and integrates policy and humanities

	Organizational & Systems Leadership for Quality Improvement & Systems Thinking
	Competency –Assumes and ensures accountability for quality care and patient safety

	 
	Competency -Demonstrates critical and reflective thinking

	 
	Competency -Advocates for improved quality, access, and cost of health care; monitors costs and budgets

	 
	Competency -Develops and implements innovations incorporating principles of change

	 
	Competency - Effectively communicates practice knowledge in writing and orally to improve quality

	 
	Competency - Develops and evaluates strategies to manage ethical dilemmas in patient care and within health care delivery systems

	 
	 

	Essential III
	Competency - Critically analyzes literature to determine best practices

	Clinical Scholarship & Analytical Methods for Evidence-Based Practice
	Competency - Implements evaluation processes to measure process and patient outcomes

	 
	Competency - Designs and implements quality improvement strategies to promote safety, efficiency, and equitable quality care for patients

	 
	Competency - Applies knowledge to develop practice guidelines

	 
	Competency - Uses informatics to identify, analyze, and predict best practice and patient outcomes

	 
	Competency - Collaborate in research and disseminate findings

	 
	 

	Essential IV
	Competency - Design/select and utilize software to analyze practice and consumer information systems that can improve the delivery & quality of care

	Information Systems – Technology & Patient Care Technology for the Improvement & Transformation of Health Care
	Competency -  Analyze and operationalize patient care technologies

	 
	Competency - Evaluate technology regarding ethics, efficiency, and accuracy

	 
	Competency - Evaluates systems of care using health information technologies

	 
	 

	Essential V
	Competency- Analyzes health policy from the perspective of patients, nursing, and other stakeholders

	Health Care Policy of Advocacy in Health Care
	Competency – Provides leadership in developing and implementing health policy

	 
	Competency – Influences policymakers, formally and informally, in local and global settings

	 
	Competency – Educates stakeholders regarding policy

	 
	Competency – Advocates for nursing within the policy arena

	 
	Competency- Participates in policy agendas that assist with finance, regulation, and health care delivery

	 
	Competency – Advocates for equitable and ethical health care

	Essential VI
	Competency- Uses effective collaboration and communication to develop and implement practice, policy, standards of care, and scholarship

	Interprofessional Collaboration for Improving Patient & Population Health Outcomes
	Competency – Provide leadership to interprofessional care teams

	 
	Competency – Consult intra-professionally and inter-professionally to develop systems of care in complex settings

	Essential VII
	Competency- Integrates epidemiology, biostatistics, and data to facilitate individual and population health care delivery

	Clinical Prevention & Population Health for Improving the Nation’s Health
	Competency – Synthesizes information & cultural competency to develop & use health promotion/disease prevention strategies to address gaps in care

	 
	Competency – Evaluates and implements change strategies of models of health care delivery to improve quality and address diversity

	Essential VIII
	Competency- Melds diversity & cultural sensitivity to conduct systematic assessment of health parameters in varied settings

	Advanced Nursing Practice
	Competency – Design, implement & evaluate nursing interventions to promote quality

	 
	Competency – Develop & maintain patient relationships

	 
	Competency –Demonstrate advanced clinical judgment and systematic thoughts to improve patient outcomes

	 
	Competency – Mentor and support fellow nurses

	 
	Competency- Provide support for individuals and systems experiencing change and transitions

	 
	Competency –Use systems analysis to evaluate practice efficiency, care delivery, fiscal responsibility, ethical responsibility, and quality outcomes measures





Appendix B
Safe Handling of Mitomycin Literature Search Log
	Project Title: Safe Handling of Mitomycin in the Perioperative Setting

	Date of Search
	Database
	Key Word Searches
	Limits
	# of Citations Found / Kept
	Rationale for  Inclusion / Exclusion (include rationale for excluding articles as well as for inclusion)

	3/31/2020
	PubMed
	Mitomycin AND ophthalmic surgery
	5 year period, English language, peer reviewed, full text, clinical trial, meta-analysis, randomized control trial, systematic review
	82/1
	All but one article was excluded because they primarily focused on reasons for using mitomycin in the ophthalmic surgery and different surgical approaches for using the drug.  The article selected relates to the importance of staff education regarding mitomycin preparation.

	4/1/2020
	healthypeople.gov/
2020
	Workplace safety
	2020 goal with 2030 guidelines initiated.
	16/1
	The  majority of the topics were related to industrial or farm workers and safe working conditions.  The topic used related specifically to concerns in healthcare settings.

	4/4/2020; 04/16/2020
	PubMed
	OESO AND Workplace safety
	5 year period, English language, peer reviewed, full text, clinical trial, meta-analysis, randomized control trial, systematic review
	78/2
	The excluded articles were broad topics concerning workplace safety.  The articles that were included focused specifically on carcinogenic/mutagenic drugs and workplace safety.

	4/6/2020; 04/14/2020
	PubMed
	Antineoplastic Agents AND workplace safety
	5 year period, English language, peer reviewed, full text, clinical trial, meta-analysis, randomized control trial, systematic review
	8/5
	This search category was much more specific and yielded a smaller number of articles.  Of those found, three were excluded because they were specifically about other drugs or surface contamination.  The articles that were kept refer to occupational exposure in healthcare settings.

	4/21/2020
	Laupus Library
	Antineoplastic Agents AND workplace safety And fertility
	5 year period, English language, scholarly and peer reviewed, full text.
	19/7
	Of the articles that were excluded, many were broad topics about workplace exposure hazards in a general sense, where two of the articles were about specific foreign healthcare clinics.  The articles included are about safety standards for practice and how to best assess a healthcare worker’s understanding of safe practice/handling of antineoplastic agents.

	4/27/2020
	Laupus Library
	Six Sigma DMAIC
	5 year period, English language, scholarly and peer reviewed, full text, nursing
	22/5
	The articles that were excluded were DMAIC studies that had been applied to specific topics.  The articles that were included explain the process of applying DMAIC to a project.





























Appendix C
Qualtrics Data Collection Survey for Staff
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Appendix D
Staffing Assignments During Data Collection
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Three staff members are needed in rooms with ophthalmic procedures.  During data collection, eight procedures using Mitomycin took place requiring 24 staff members for those cases.  Of those 24 assignments, 19 staff members were considered potentially at risk.




Appendix E
Mitomycin Disposal













Eight procedures that required the use of Mitomycin were completed during data collection.  Seven Mitomycin disposal kits were collected in the disposal bin.
Sales	
Proper disposal	Improper disposal	7	1	
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