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Abstract
Purpose: The purpose of this quality improvement initiative was to decrease the rate of CLABSI on a Midwest blood and marrow transplant (BMT) unit through the implementation of a bundle approach focusing on standoncoloardization of nursing practices surrounding central line management. 
Background: CLABSIs have been deemed a ‘never event’ by the CMS for all hospital units (Patient Safety Network, 2019). In particular, CLABSIs are a high risk and high-cost safety event for on particular subset of the oncology population- blood and marrow transplant patients who receive care in the hospital, due to the degree of immune compromise these patients experience. Despite a focus on CLABSI prevention, in 2020, one Midwest BMT unit had 14 CLABSI events, a significant increase from previous years.
Sample/Setting: The bundle was implemented on a 30-bed Midwest blood and marrow transplant unit and applied to all patients admitted with a central line. 69 audits were completed over the 8-week implementation period. 
Methods: A bundle was developed surrounding central line management and followed patients admitted to the BMT unit with central lines.  The bundle included measures to standardize central line cares such as standardizing dressing change days, implementing use of CHG wipes daily, and use of a 15 second scrub with alcohol wipes prior to each line access (CDC, 2011). The two-phase project evaluated staff education, compliance with bundle components, and CLABSI rates over the three months following bundle implementation. 
Results: Following RN education, overall compliance with bundle practices was 89.6%. Overall, in the three months following implementation of the bundle, the unit had zero CLABSI incidences compared to two incidences in the three months prior to implementation.
Conclusion: Practice implications include a demonstration of bundle compliance as a viable tool to decrease CLABSI rates even in high-risk populations. 
Line Stewardship and Maintenance: A Quality Improvement Initiative to Decrease CLABSI on a Blood and Marrow Transplant Unit

Introduction 
	The Center for Medicare and Medicaid Services (CMS) has identified several events in the acute care setting that put patients at risk for serious harm or death. Identified by the National Quality Forum in 2001 and expanded by CMS in 2008, these events are termed “never events,” and include preventable errors that should never occur in medical facilities (Patient Safety Network, 2019). Included in this list are wrong site surgery, mismatched blood transfusions, hospital acquired pressure ulcers, and other events with serious consequences for patients (Patient Safety Network, 2019). Hospitals do not receive payments for these events from CMS because these events are not consistent with goals of Medicare reforms. In 2008, CMS broadened their definitions of events that will not be reimbursed, expanding to include hospital acquired infections, including central line associated blood stream infections (CLABSI), and catheter associated urinary tract infections (CAUTI) (Patient Safety Network, 2019). In oncology patients, these types of infections can be particularly damaging. Thus, CLABSI and CAUTI reduction and prevention are a constant focus for hospitals nationwide.  
	CLABSIs affect oncology and blood and marrow transplant populations disproportionally. Because of the need for prolonged central venous catheter use, neutropenia and immunosuppression associated with chemotherapy treatment, as well as the likelihood of poor nutritional status in oncology and hematology patients, this population is much more likely to suffer morbidity and mortality from CLABSI (Wiley, 2016). Mucosal barrier injury and cutaneous involvement in malignant disease also influence the challenges associated with CLABSI in this population (Wiley, 2016). CLABSI prevention is a goal for all providers who care for and work with hematology or oncology patients. 
Background
CLABSIs are a significant problem in the acute care setting. The Agency for Healthcare Research and Quality reports that, on average, a CLABSI costs an additional $48,108, and mortality increases by 0.15 per hospital acquired condition case (AHRQ, 2017). Specific to pediatric hematology and oncology patients, CLABSI was determined to increase length of stay by 21.2 days and cost of admission by $69,332 (Wilson, 2014). In the United States, 18,009 CLABSI were reported to the National Healthcare Safety Network in 2019 (CDC, 2020). CLABSI is an independent predictor of treatment related mortality (Dandoy, et. al., 2017). Non-relapse mortality was increased in stem cell transplant patients who had a bloodstream infection, compared to those that did not have a bloodstream infection (Dandoy, et. al., 2017). In the intensive care unit, as many as 28,000 patients die from CLABSI- associated causes in the United States annually (AHRQ, 2020). In oncology patients, the risk of CLABSI is increased due to immunosuppression, prolonged need for central access, and frequency of poor nutritional status (Wiley, 2016). This makes preventing CLABSI more challenging in the oncology and bone marrow transplant population. In particular, within the oncologic population, patients who have undergone bone marrow or stem cell transplantation have significantly increased risk factors for infection, specifically due to the degree of neutropenia and prolonged use of immunosuppressive medications that these patients experience (Chawla, 2019). An additional challenge in oncology patients is mucosal barrier injuries, which can cause organisms commonly found in the gastrointestinal mucosa to colonize in the central line, causing a central line infection (Wiley, 2016). This gut translocation can occur after patients receive cytotoxic medications for hematologic malignancies and undergo prolonged neutropenia (Reed, et. al., 2020). These medications cause a thinning of the gut mucosa and allow bacteria to cross from the gut into the bloodstream (Reed, et. al., 2020). These types of infections are separated from CLABSI in the inpatient setting and are not included in CLABSI rates. 
At one 836-bed Midwestern academic medical center with a medical oncology unit, a surgical oncology unit, and a blood and marrow transplant (BMT) unit, CLABSI has been a continued focus of quality improvement efforts because of the volume of at-risk patients. Despite an ongoing hospital focus on CLABSI prevention, the 30-bed BMT unit had 14 CLABSI events in 2020. This was noted to be a significant increase from previous years. Because of the increased risks to this population, CLABSI was identified as a priority quality improvement issue by hospital administration. BMT leadership supports hospital leadership in identifying CLABSI as a priority initiative for the unit and sought interventions to decrease this threat to this vulnerable population. 
Significance
Awareness of the risks of CLABSI for patients is significant for many reasons. Patient safety is a priority, and prevention of patient harm should be considered by every provider in the healthcare setting (Patient Safety Network, 2019). It is important to note that many national agencies monitor CLABSI rates as a way to judge the quality of care received by patients at particular healthcare institutions. CLABSI prevention strategies are well known, as many agencies have published evidence-based guidelines to prevent catheter related infections (AHRQ, 2020). The Institute for Healthcare Improvement, Center for Disease Control and Prevention, the Agency for Healthcare Research and Quality, the Infectious Disease Society of America, among other agencies, have focused on developing guidelines to help reduce the incidence of CLABSI and the morbidity, mortality, and costs associated with these infections. 
In 2008, the Center for Medicare and Medicaid Services (CMS) implemented the hospital acquired condition reduction program. The goal of this program is to encourage hospitals to improve patient’s safety and reduce the number of hospital acquired conditions patients experience by reducing the amount of reimbursement hospitals receive when patients experience such an event. (Center for Medicare and Medicaid Services, 2020). CLABSIs are included in this list to encourage hospitals to implement strategies and best practices to decrease the rates of infection attributed to health care (CMS, 2020). In addition, recognizing the detrimental effects that CLABSIs have on patients, the AHRQ developed a toolkit to use for CLABSI prevention in hospitals (2018). This toolkit demonstrates and guides hospital leaders through the steps to develop, implement, and measure the effects of a CLABSI prevention program. Designed for multiple audiences, including the oncology population, the toolkit is focused on implementing changes at a hospital wide level, adaptable for each system to use as they see fit (Agency for Healthcare Research and Quality, 2020). By implementing CLABSI prevention strategies that are made to fit their needs, hospitals can provide safer care for their patients and save money.  
Common contributing factors to CLABSI in the blood and marrow transplant setting include staff adherence to existing bundle practices. Nurses must utilize stringent infection control practices each time they access the line or change the dressing, including strict hand hygiene and barrier precautions, as necessary. When nurses access the central venous catheter, or CVC, they should ensure that the tubing is labelled and changed per the hospital policy, Luer lock accesses are free of residual blood, always using a female Luer-access cap on the CVC (Morrison, et. al., 2017). Other nursing related CLABSI risk factors related to dressing changes includes the use of a chlorohexidine-gluconate impregnated sponge, unless the patient is allergic to chlorhexidine, and maintenance of a clean, dry, and intact dressing that is labelled with the date the dressing was changed (Morrison, et. al., 2017). Accurate documentation can also help manage CLABSI risk. Some of the most important aspects for nurses to include in their documentation includes describing the site and cares completed, describe the patency of each lumen with the color of the lumen noted, description of the dressing change, and confirming that the dressing has been changed per facility policy, at least every seven days (Morrison, et. al., 2017).  While these contributing factors may not directly influence CLABSI rates, not adhering to these practices increases risk of development of CLABSI. These practices are strategies that nurses can utilize on a daily basis to help reduce the development of CLABSI in their individual patient population to improve outcomes for inpatients in the hospital setting. 
Clinical Problem Statement
	CLABSIs have been deemed a ‘never event’ by the Center for Medicare and Medicaid Services (Patient Safety Network, 2019). Because oncology patients are at higher risk for CLABSIs, there is a focus on preventing these types of infections across the United States (Wiley, 2016). In particular, CLABSIs are a high risk and high-cost safety event for blood and marrow transplant patients being cared for in the hospital. Awareness of best practices and adherence to line care techniques can help avoid these preventable infections. Thus, it is imperative that all members of the healthcare team recognize their role in CLABSI prevention and utilize these best practices to prevent CLABSI, as failure to do so will cost patient lives, patient wellbeing, and will be costly to the healthcare system as a whole.
Purpose
	The purpose of this Doctor of Nursing Practice (DNP) quality improvement project was to decrease the rate of CLABSI on a Midwest blood and marrow transplant unit through the implementation of a bundle approach focusing on standardization of nursing practices surrounding central line management. The aims of this project were as follows: develop a bundle to standardize practices surrounding central line management, educate staff regarding best practices surrounding central lines, successfully implement the established bundle, and assess adherence to the implemented bundle practices by nursing staff, with the ultimate goal being to decrease CLABSI rates on the blood and marrow transplant unit. 
Review of the Available Knowledge
	A literature review was completed to investigate the literature surrounding CLABSI prevention in the oncology population. Synthesis of the literature has led to an increased understanding of the problem and the key themes of the literature have been identified and analyzed to develop an increased awareness of CLABSIs. The literature was collected utilizing multiple search engines: CINAHL Complete, MEDLINE (EBSCO), PubMed, and Elsevier. Keywords for the search included: Central line associated blood stream infections, oncology, blood and marrow transplant, prevention, bundle approach, and central line management. In each case, results were screened first by title, then by abstract. Articles were excluded if they were not obviously concerning CLABSI risk, CLABSI prevention, oncology patients, or the inpatient setting. Many results were specific to the pediatric oncologic population. After a careful review and critique of the articles was completed, each article was examined for participants, setting, design and methods, findings and conclusions, and applicability to the clinical problem (Bonnel & Smith, 2014). Finally, the themes were identified and synthesized.
CVC Definition
Central venous catheters (CVC) are tubes inserted into veins that are utilized frequently for administration of intravenous fluids, blood products, medications, and nutrition, as well as providing access for hemodynamic monitoring and hemodialysis (The Joint Commission, 2012). Because they empty in or near the heart, these tubes can provide bloodstream access for weeks or months (CDC, 2019). CVCs are frequently utilized in the oncology and intensive care unit populations because they provide ease of administration of vesicant medications and can be used for blood draws (CDC, 2019). There are several types of CVCs, all of which are utilized in the oncology population. Peripherally inserted central catheter (PICC) lines are initiated in a vein in the upper arm of a patient (CDC, 2019). Tunneled catheters are inserted surgically into the chest or neck and passed under the skin into a large vein, with one end of the line extended outside of the body (CDC, 2019). Implanted ports are similar to tunneled catheters but are entirely under the skin and must be accessed using a needle (CDC, 2019). All types of CVCs require specialized care to ensure safe use. Devices that are not included in the definition of central venous catheters include arterial catheters, arteriovenous fistulas, arteriovenous grafts, intra-aortic balloon pumps, peripheral IVs, extracorporeal membrane oxygenation catheters, and hemodialysis reliable outflow dialysis catheters (CDC, 2018).
CLABSI Definition
CLABSIs can occur in any of the previously described types of central lines. CLABSI occurs when bacteria or viruses enter the bloodstream through the central line and there is no apparent infection at another site that could cause infection in the bloodstream (The Joint Commission, 2012). The infection could be introduced during the insertion of the central line or during its daily use (CDC, 2019). This infection must be confirmed by the laboratory, with an eligible organism is identified and an eligible central line is present with in the patient on the day of the event or the day before, and no other site can be identified as the cause of the bloodstream infection (CDC, 2018). 
An additional aspect of bloodstream infections that must be differentiated from CLABSI is the mucosal barrier injury-laboratory confirmed bloodstream infection (MBI-LCBI). MBI-LCBI was added into the National Healthcare Safety Network definitions for primary bloodstream infection surveillance specifically for patients with oncology diagnoses and those who undergo stem cell transplant to help delineate between preventable and non-preventable bloodstream infections (Dandoy & Alonso, 2019). MCI-LCBI are infections in the bloodstream caused by mucosal injury in the mouth or intestines, and not from the presence of a CVC (Dandoy, et. al., 2017). Unlike CLABSI, MBI-LCBIs are not able to be prevented with CVC maintenance (Dandoy & Alonso, 2019). For a bloodstream infection to be determined to be MBI-LCBI, the infection must be from specific organisms that are frequently found in the GI tract, like candida, enterococcus, and Enterobacteriaceae, among others. In addition, the patient must either be neutropenic or have undergone an allogeneic stem cell transplant with grade 3 or 4 gastrointestinal graft-versus-host disease or more than one liter of diarrhea in a 24-hour period with onset on or within 7 days of the positive blood culture (NHSN, 2021). Because these events are not preventable, they are separated from CLABSI event data (NHSN, 2021). 
Risk Factors for CLABSI 
	Risk factors for CLABSI in the general adult population are reported more commonly than in the oncology specific population. Interestingly, adult CLABSI has been researched less than in the pediatric population. This is likely because CLABSI rates are higher in pediatric populations, especially in neonates. (The Joint Commission, 2013). However, the Joint Commission does report certain characteristics of adults that increase the likelihood of developing a CLABSI. These include male gender, burn or trauma ICU admission, patients with hematological or immunological deficiencies, gastrointestinal disorders, or cardiovascular diseases (The Joint Commission, 2013). The Center for Disease Control also reports characteristics of patients that increase the risk of developing a CLABSI, including immune compromised or neutropenic patients, patients with severe burns, patients with severe protein calorie malnutrition, and prolonged hospitalization (CDC, n.d.). Many of these characteristics can be applied to the oncology population, especially because malnutrition, immune compromise, neutropenia, and prolonged hospitalization are common in oncology patients. 
	A retrospective longitudinal study of patients in the intensive care unit was completed over a two-year period to determine comorbid conditions that influenced the likelihood of development of CLABSI (Pepin, et. al., 2015). Included patients were over the age of 18, treated in an intensive care unit, and had a central line for over 48 hours without a previous CLABSI. This study found that CLABSIs occurred more frequently in patients who had their central line for a longer period, as well as those with prolonged time in the ICU (Pepin, et. al., 2015). In addition to length of time requiring a CVC, there were both medications and diseases identified with having an increased risk of CLABSI. Medications associated with an increased risk of CLABSI include beta blockers, diuretics, and beta-adrenergic agonists, while medications associated with less CLABSI included cholesterol lowering agents and anti-hypertensives (Pepin, et. al., 2015). Patients with renal disease, cerebrovascular disease, and liver disease were more likely to develop a CLABSI, while patients who had a myocardial infarction and peripheral vascular disease were associated with less CLABSI occurrences (Pepin, et. al., 2015). 
Specific Risk Factors for CLABSIs in Oncology Patients
CLABSI remains a significant challenge for oncology patients, despite a focus on best practices and CLABSI prevention. Oncology patients have unique risk factors that make them more susceptible to CLABSI and other infections. In a retrospective cohort analysis completed by Baier, et. al. (2020), a multivariable logistic regression analysis was completed that evaluated 610 patients over a three-year period. This study reports several items that were identified as independent risk factors for CLABSI, including use of more than one CVC per case, CVC insertion for conditioning chemotherapy for a stem cell transplant, a diagnosis of acute myeloid leukemia, leukocytopenia, use of carbapenem therapy, and diagnosis of a pulmonary disease during treatment (Baier, et. al., 2020). This is one of the few studies completed in the adult oncology population that contributed additional knowledge to the understanding of CLABSI risk factors. These findings were supported by a study completed by Agrawal, et. al. (2020). This study reported that intensive chemotherapy, neutropenia, prolonged time with a CVC, and prolonged hospitalization with frequent manipulation of the central line increased the likelihood of a CLABSI (Agrawal, et. al., 2020). The Agrawal, et. al. study is a retrospective case control study, and thus has a lower level of evidence than the Baier, et. al. study, which is a cohort study. However, both are non-experimental, observational studies that demonstrate risk factors that must be considered when examining risk factors for CLABSI in oncology patients. 
	Other risk factors identified in oncology patients include compromised mucous membrane integrity, poor dental hygiene, and prolonged neutropenia (Linder, et. al., 2016). In pediatric patients, ports are also utilized for venous access. In patients with these devices, factors that were identified that increased the risk of CLABSI development was insertion of the port prior to chemotherapy administration, leukopenia on the day of port insertion, and chronic malnutrition (Viana Taveira, et. al., 2017). While the studies completed by Linder, et. al. (2016), and Viana Taveira, et. al. (2017) were both completed in a pediatric population, the characteristics found in these studies occur in the adult population and thus, can be applied as risk factors in the adult oncology population.
Risk Factors for CLABSI in Blood and Marrow Transplant Patients	
Blood and Marrow Transplantation (BMT) is a unique specialty in the field of hematology and oncology. In the BMT process, a patient’s abnormal stem cells are replaced with healthy stem cells from a donor source with the goal of treating blood cancers, immune disorders, and genetic conditions. These patients undergo conditioning, which involves the administration of large doses of chemotherapy or radiation therapy. This process has the goal of destroying any remaining cancer cells and suppressing the patient’s immune system to lessen the chance that the donor cells are rejected (American Cancer Society, 2020). There are two primary types of blood and marrow transplant: autologous and allogeneic transplant (American Cancer Society, 2020). Autologous transplant involves the infusion of a patient’s own stem cells back into their body, while allogeneic transplant requires stem cells from a donor source (American Cancer Society, 2020). Undergoing a hematopoietic stem cell transplant requires higher doses of chemotherapy than standard cancer treatment, and thus, has additional risk factors for development of a CLABSI. 
CLABSI Risk Factors in Autologous Transplant
Autologous transplantation predisposes patients to increased risk for infection. In a retrospective cohort study examining patients with multiple myeloma who underwent an autologous transplant, there were a variety of risk factors for CLABSI identified. These risk factors include significant damage to the mucosal surfaces in the body and the skin from the chemotherapy preparatory regimens, immunodeficiency and neutropenia that occurs after the chemotherapy preparatory regimens, and prolonged use of CVCs (Rahman, et. al., 2019). However, risk for CLABSI is less in autologous transplant recipients because the degree of immunosuppression is less than in patients who undergo allogeneic transplants (Wingard, 2020). 
CLABSI Risk Factors in Allogeneic Transplant
Allogeneic transplant is a treatment strategy for many types of hematologic malignancy, marrow failure, and immune deficiencies in patients of all ages (Dandoy, et. al., 2017). For patients who undergo allogeneic transplant, general risk factors for CLABSI include age over 18, graft source from an unrelated donor, use of a myeloablative conditioning regimen to prepare for transplant, acute graft host disease, mucositis, high risk malignant disease, transplant associated thrombotic microangiopathy, and use of steroids in the transplant course (Dandoy, et. al., 2017). It is also important to differentiate between risk factors before and after engraftment, or when the transplanted stem cells begin creating new, healthy cells (Hutt, 2017, Chapter 13). Most CLABSIs occur in the pre-engraftment period, when the patient is neutropenic, usually still have their CVC present, and often experience severe mucositis (Dandoy, et. al., 2017). In contrast, post-engraftment, patients who experience CLABSI often have received more antibacterial prophylaxis and therapy, as well as immunosuppressive medications (Dandoy, et. al., 2017).
A retrospective cohort study completed between 2009 and 2011 at the Cleveland Clinic determined factors that predispose patients to CLABSI, including the compromised immune function that accompanies hematologic malignancy, further immune function reduction from the medications administered for transplant preparation as well as for prevention of graft-versus-host disease, CVC placement, and other intravascular procedures that increase CLABSI risk (Lukenbill, et. al., 2012). This study also identified transplantation from umbilical cord blood, HLA mismatch, low CD34+ counts, high comorbidity index prior to transplant, and race other than Caucasian as risk factors that increased the risk of development of CLABSI (Lukenbill, et. al., 2012). This studied focused specifically on patients with acute myeloid leukemia and myelodysplastic syndrome, while the Dandoy, et. al., (2017) article focused on patients receiving an allogeneic transplant, which could contribute to the differences in their risk factor findings. 
CLABSI Prevention at Line Insertion
	There are two separate events that can introduce an infection in a central line. First, when the line is inserted, and second, when the line is accessed and used on a daily basis. Prevention of infection at the time the central line is inserted is well documented and established. Steps include performing hand hygiene before insertion, applying an appropriate skin antiseptic and ensuring that antiseptic is completely dried before inserting the central line, and ensuring use of all five maximal sterile barrier precautions which include sterile gloves and gown, a cap, mask, and a sterile drape over the patient (CDC, 2011). In addition, insertion site should be selected to minimize infection based on patient characteristics. An example of this is avoiding the femoral access in patients who are obese (CDC, 2011). The most common sites for insertion of a central line include the external jugular vein, the internal jugular vein, subclavian vein, and femoral vein. Each has advantages and disadvantages for selection. The external jugular is not ideal for prolonged access, as it has a high rate of malposition, but it can be accessed quickly and has minimal risk of pneumothorax (Chopra, 2021). The internal jugular has the benefit of having better response to direct pressure if bleeding is a complication of the insertion, but it is uncomfortable for the patient and is difficult to maintain dressings and catheter position (Chopra, 2021). The subclavian site is more comfortable for the patient and easier to maintain the dressings but has an increased risk of pneumothorax and has a higher risk for stenosis or occlusion (Chopra, 2021). Finally, the femoral site prevents patient’s mobility and is difficult to keep sterile, but it does not interfere with intubation or CPR and there is no risk of pneumothorax (Chopra, 2021). The femoral site is considered higher risk for infection due to the location, while the other sites are easier to keep sterile (Chopra, 2021).  The CDC also notes the importance of using a sterile, transparent, or semipermeable dressing over the insertion site (2011). 
CLABSI Prevention After Line Insertion
	The CDC has further recommendations on strategies to prevent CLABSI during line use and maintenance. First, all providers who access the CVC must adhere to strict hand hygiene requirements (CDC, 2011). Daily chlorohexidine baths are recommended for all patients with a central line over the age of 2 months (CDC, 2011). Dressings must be replaced immediately if they are wet, soiled, or dislodged, and only sterile devices should be utilized to access the CVC (CDC, 2011). Additionally, the CDC recommends dressing changes at routine intervals using aseptic technique. Gauze dressings should be changed every two days and semipermeable dressings should be changed at least every seven days (CDC, 2011). Finally, CDC recommendations state that administration sets for continuous infusions should be changed no more than every 4 days, but at least every 7 days (CDC, 2011). By following these recommendations, CLABSI incidence can be reduced in the inpatient population.
	The CDC also has recommendations for organizations to follow to help prevent CLABSI in hospital settings. These steps include education for healthcare personnel regarding how to maintain central lines and prevent infection, with reeducation at regular intervals and with changes in supplies, policies, or procedures (CDC, 2011). Checklists should be utilized to ensure clinicians adhere to aseptic insertion, and staff should be empowered to stop non-emergent insertions if proper procedures are not followed (CDC, 2011). With appropriate support from the organization, healthcare personnel should have access to proper procedures and supplies to prevent CLABSI.
Bundle Approach to CLABSI Prevention
	The term ‘bundle’ in infection prevention refers to sets of evidence-based practices that are utilized in concert to improve care outcomes for patients (Wasserman & Messina, 2018). In healthcare, these care sets are applied to a number of common problems, including catheter associated urinary tract infections, ventilator associated pneumonia, and CLABSI. For bundles to be effective, all health care providers should follow all elements of the bundle, with every patient, every time, without exception (Wasserman & Messina, 2018). This uncompromising approach to bundle implementation creates consistent care systems that ensure favorable outcomes (Wasserman & Messina, 2018). CLABSI bundles have been demonstrated to result in fewer CLABSI events (Wasserman & Messina, 2018). Most hospitals have adopted the CDC bundle for central line insertion, but fewer have adopted the central line maintenance bundle. 
	While the interventions included in CLABSI bundles vary slightly, there are numerous pediatric studies that demonstrate a reduction in CLABSI after implantation of a bundle approach. Barrell, et. al., (2012), found that implementing standardized practices surrounding central line dressing changes and blood draws reduced CLABSI in their pediatric stem cell transplant population from 10.03 CLABSIs to 3.00 CLABSIs per 1,000-line days. Another study found that implementing standardized procedures for dressing changes and drawing blood from the central line, as well as the utilization of simulation to demonstrate appropriate practices led to a significant decrease in CLABSI in the pediatric stem cell transplant population as well (Chang, et. al., 2016). The Barrell, et. al., study is a pilot intervention study, and thus, a higher level of evidence than the Chang, et. al., study, but both demonstrate significant findings surrounding the use of a bundle approach for CLABSI prevention. 
	In adults, there are few studies surrounding the use of the bundle approach for CLABSI prevention, but in the reported studies, findings are similar to the pediatric population. In a study focused on adult patients outside the intensive care unit setting, a central line maintenance bundle was developed and implemented, resulting in a decrease in CLABSI rates (O’Neil, et. al., 2016). Interestingly, this reduction was not statistically significant. There was also a reduction in CLABSI on the non-intervention units that could be attributed to increased awareness around the issue (O’Neil, 2016). Another study completed an audit before and after implementation of a bundle approach to CVC management and measured compliance with individual bundle aspects. The study identified barriers to bundle compliance, provided education to staff surrounding those areas, and found sustained compliance with bundle components after the intervention (Sichieri, et. al., 2018). While it did not directly report CLABSI rates, compliance with bundle elements is essential to decreasing CLABSI rates.
Elements Included in a Bundle Approach
	The CDC offers several components to include in a bundle surrounding proper handling and maintaining central lines. First, the CDC recommends strict adherence to hand hygiene policies (CDC, 2011). Additionally, daily baths using a chlorohexidine preparation should be included for all patients older than 2 months (CDC, 2011). The access port of the central line should be scrubbed with friction and an appropriate antiseptic, like chlorhexidine, povidone iodine, or 70% alcohol, and only use sterile devices to access the catheter (CDC, 2011). Dressing changes using aseptic technique should be completed at least every seven days for semipermeable dressings and every two days for gauze dressings, and any soiled, wet, or dislodged dressing should be changed immediately (CDC, 2011). Finally, administration sets for continuous infusions must be changed no more frequently than every four days, but at least every seven days (CDC, 2011). 
Other Approaches to CLABSI Prevention
The use of a focused reeducation program surrounding a preexisting bundle led to focus on bundle components and eventually, a decrease in CLABSI in one hematological malignancy and stem cell transplant unit down to a rate of zero infections per 1,000-line days (Beaudry & ScottoDiMaso, 2020). Nurses on the unit were given a pre and posttest regarding their knowledge of central line management, as well as a two-hour education class (Beaudry & ScottoDiMaso, 2020). Following the class, central line audits were completed to determine adherence to teachings (Beaudry & ScottoDiMaso, 2020). This education led to an increased focus on CLABSI that could also be attributed to the decrease in rates. 
A hospital in North Carolina utilized a hospital wide peer-auditing strategy to reduce CLABSI. This approach utilized training units to utilize a standardized, hospital wide audit, and included just-in-time feedback for nurses utilizing the tool (DiBiase, et. al., 2020). The implementation of this auditing led to a 12% decrease in the hospital CLABSI rate over one year (DiBiase, et. al., 2020). A similar intervention was introduced in a surgical intensive care unit, where peer-tutoring was utilized to reinforce the components of the CLABSI bundle on the unit on a rolling basis over a 6-month period (Park, et. al., 2017). Each nurse had a topic to present, and thus had to study and discuss problems related to CLABSI on the unit (Park, et. a., 2017). However, once this education period ended, the focus on CLABSI also ended and CLABSI rates increased (Park, et. al., 2017). All these studies are cohort studies, and thus, provide higher level of evidence to suggest their use may be helpful in CLABSI prevention. However, because all were completed at only one center, their ability to be generalized to different settings is difficult to ascertain. 
An additional focus could be on correcting nursing behaviors that contribute to increased CLABSI risk. One study focused on improving nurse behaviors through a report-card system when examining contributing factors related to CLABSI. Central lines were audited, and if the line failed inspection, nurses who cared for the line were confidentially notified (Morrison, et. al., 2017). These CLABSI contributing factors were clustered into three categories, including central line dressing changes, tubing maintenance, and documentation requirements (Morrison, et. al., 2017). The report card that the nurse received included what CLABSI contributing factor was broken on the line and included information with materials to review to improve practice in the future (Morrison, et. al., 2017). With an increased awareness of risk factors and best practices for CVC maintenance, the frequency of CLABSI contributing factors decreased (Morrison, et. al., 2017). 
Rationale
	The purpose of this project was to determine if implementation of standardization measures utilizing a bundle approach could influence CLABSI outcomes using the Iowa Model of Evidence Based Practice. The Iowa model helps healthcare workers manage clinical decision making and evidence-based practice findings by unifying the systems and clinical perspectives (Iowa Model Collaborative, 2017). Initially developed by Titler, et. al., the Iowa Model was revised in 2017. This model implements feedback loops and questioning to implement successful change with the goal of improving clinical outcomes for patients (Iowa Model Collaborative, 2017). The Iowa model was selected for this project because of its applicability to the goals of the project. The phases of the Iowa model include: Identification of clinical issue, determine if the topic is a priority, form a multidisciplinary team, review, and critique the available evidence, develop a plan for practice change, implement the developed plan, evaluate outcomes, and disseminate the results (Iowa Model Collective, 2017). The need for a clinical practice change was identified after a significant increase in CLABSI events over a 12-month period on the blood and marrow transplant unit. There is substantial evidence surrounding CLABSI prevention which guided the development of this project. An interdisciplinary team was established, and a bundle was developed with the plan to implement to decrease CLABSI events in the BMT setting. After implementation, CLABSI rates were monitored to determine if permanent clinical change is warranted. 
Methods
	The following outlines the methods utilized to initiate a CLABSI bundle as the key intervention of this quality improvement project. The project followed the Iowa Model as noted above. A bundle was developed and implemented as part of this pilot practice change (Appendix A).  The project consisted of three phases, pre-bundle implementation, implementation, and post-bundle implementation. Pre-bundle implementation included evaluation of CLABSI rates as pre data collection points, development of materials for staff education, development of bundle materials, and collaboration with stakeholders to ensure relevancy. The bundle was then implemented with an emphasis on prompt staff education. Post implementation included data collection on staff education and compliance with bundle components, CLABSI rates, and repeated education for staff members. Stakeholders were again be included to evaluate outcomes and help ensure continued bundle compliance from staff. 
Setting
	This project was conducted in a Midwest, urban, university affiliated hospital with a 30-bed blood and marrow transplantation unit. The BMT unit performs about 200 stem cell transplants for adult patients each year. The unit is a self-contained floor with consistent nursing and primary support staff dedicated to patients with oncologic diagnosis. All staff, including float pool nurses that work on the unit intermittently, receive specialized training in this unique field.
Population, sample, and sampling procedure
	All nurses working on the BMT unit received education surrounding bundle components via email. 94% of staff received in person education surrounding bundle components and practice expectations either via staff meeting or one-on-one teaching. Coaching surrounding bundle practices was included for float pool staff who worked on the unit during the implementation period by the charge nurse for the day. The bundle applied to all patients with a central line, including port-a-caths, Hickman catheters, and PICC lines. Patients with other central access devices like intrajugular catheters for dialysis were excluded as those devices are managed by staff outside the BMT unit. This project utilized a convenience sample in both pre implementation and post implementation data collection. 
Intervention
	This quality improvement project used a pre-post program design comparing CLABSI rates over four months following the implementation of the daily maintenance catheter care bundle to the rate of CLABSI from the previous months. The first step of the project was to identify stakeholders and discuss the current practices regarding CVC care bundles. Through a needs-based assessment that was completed, it was determined that there were significant variances in nursing practice regarding dressing changes, use of standardized products, and promoting bathing practices. A bundle was developed by this DNP student to standardize these practices. This DNP student, in collaboration with nursing leadership, created a handout for nursing staff that was given to nursing staff delineating the components of the central line daily maintenance care bundle (Appendix A). The education materials were congruent with the institutional approved standard of care for CVC care. Informal staff education began three weeks prior to project implementation on August 4, 2021, with the use of information disseminated at daily unit huddles. Standardized education occurred through a dedicated presentation at a staff meeting. Those not in attendance received one-on-one education from this DNP student or the patient care supervisor on the unit. Charge nurses received additional training to share with staff at huddles. 
	Nursing staff education included group demonstrations of components of the bundle through an in service provided at a staff meeting, with follow up education and hands-on education for staff not in attendance at the staff meeting occurring though the DNP student and patient care supervisor. Audits of central line bundle compliance were completed starting 5 days after bundle implementation by the DNP student, patient care supervisor, and a group of six other nurses on the unit trained to complete audits for more complete capture of differing shifts. 
Measurement and data collection procedures
	The intended outcomes of this quality improvement project were to decrease the rate of CLABSI on the BMT unit, and staff adherence to bundle components. Outcomes were measured through CLABSI rates, and audits of staff practices to determine bundle compliance. CLABSI rates will be collected from the 8 weeks preceding implementation bundle. Information collected in the pre-implementation phase included information regarding CLABSI rates on the unit. Completion of education was measured through staff meeting attendance, and this DNP student provided additional education as necessary for those unable to attend. Completion of education was compared to the total number of staff to determine the rate of education completed prior to implementation of the bundle. The DNP student, with the assistance of the patient care supervisor and other trained nurses on the unit, audited central lines on the unit throughout the implementation phase of the project through discussion with nurses on shift and direct observation of line access practices. Just-in-time education was given to the nurses when non-compliance with the bundle was found, with auditor noting what part of the bundle was non-compliant in those situations. This just-in-time education was tracked, including what element was non-complaint and evaluated for trends for ongoing unit-wide education at staff huddles. 
Audits were completed for eight weeks following implementation of the bundle. An audit tool was created surrounding bundle practices (Appendix B). Audits were completed by the DNP student, the patient care supervisor, and a group of trained nurses on the unit. Information collected included basic demographic information and information surrounding the central line including patient age, gender, admitting diagnosis, type of line, location of line, and status in the transplant process. Data was collected on paper audit forms and was stored on the unit in a locked area, of which the DNP student, the patient care supervisor, and the unit manager were the only individuals with access. Data collected did not have any patient identifiers, beyond the basic demographic information described above. 
Data analysis
Evaluation of the success of the bundle implementation was through the CLABSI rate of the unit, published monthly. In addition, audits determined compliance with bundle components. Frequency of CLABSI occurrences is reported both in real time, to the manager of the unit, as well as in a monthly report. The DNP student reviewed CLABSI occurrences on a weekly basis. Deviations from the bundle components were addressed in real time with the nurse providing care for the patient that day, and if trends in non-compliance were noted, that concern was addressed in unit huddles. Information surrounding education compliance and adherence to bundle practices after implementation of the CLABSI bundle was collected and evaluated using the audit tool. Data collected was numerically coded for statistical analysis. Data collected was compared to CLABSI rates on the unit prior to implementation of the bundle for evaluation of bundle effectiveness. 
Ethical considerations 
	Prior to implementation of this quality improvement project, the project committee considered approval and HIPAA compliance. This project was then considered for approval by the Institutional Review Board at Creighton University and the University of Minnesota Medical Center, and was designated to be a quality improvement project, and thus, did not require IRB oversight as determined on July 29, 2021. This project did not collect any specific patient data, and no patient identifiers were utilized. The DNP student collected data surrounding staff practices, respecting patient privacy and confidentiality. 
Results
Staff received education regarding bundle components in person at a unit staff meeting on August 4, 2021, or via one-on-one coaching from the DNP student if not present at staff meeting. 94% of staff members received in person training. In addition, an email regarding bundle components and rationale was sent to all BMT staff members prior to bundle implementation. Audits were collected by the DNP student, the patient care supervisor, and four additional RNs who received training regarding audit completion. Audits began five days after bundle implementation. There were 69 audits completed over the 8-week implementation period. The average age of audited patient was 55.01 (sd= 15.08) with minimum reported age of 20 and maximum reported age of 79. 30 of the audited patients were female (43.5%). 24 audits were completed on day shift (34.8) with the remainder completed on night shift. 56.5% of audited patients were receiving an allogeneic transplant, 24.6% received an autologous transplant, and 17.3% of audited patients were not transplant patients, but other patients with a central line. 60.8% of patients had a CVC, 26.1% had a PICC line, and 11.6% of audited patients had a port-a-cath. 
Bundle Compliance
	Following RN education, overall bundle compliance was 89.6%. The areas of highest compliance included hand hygiene completion, adequate site disinfection, and dressing dated and intact. Areas of lowest compliance included CHG bathing completed and documented, just in time coaching completion, documentation of line necessity, and CLABSI patient education charted as given. Figure 1 demonstrates compliance with each audited bundle component.
Figure 1
Audit results

	The rate of CLABSI was the final and most significant outcome of the project. After implementation of the bundle, CLABSI rates were monitored per facility guidelines and reported monthly. During the 8-week bundle implementation period and for two subsequent months, the unit had zero CLABSI occurrences. In the four months prior to bundle implementation, the unit had 3 CLABSI occurrences. This decrease can seem insignificant; however, this decrease highlights the diligent work of the staff surrounding bundle compliance and exceptional nursing care.
Implications for Practice
	The focus of this project was to implement a central line stewardship bundle to decrease the rate of CLABSI on a blood and marrow transplant unit. Despite evidence-based practice recommendations, the nursing staff on the unit was not utilizing standard measures routinely or uniformly. It is well known that CLABSIs are associated with increased morbidity, longer hospital stays, and adverse events for immunocompromised patients (CDC, n.d.). The goal of this project was to improve compliance with evidence based best practices and standardize nursing practice surrounding central line care among nurses on the unit. Anecdotally, the area in which staff were most resistant to implementation was standardizing date of dressing change. For this project, Wednesday was selected as the date of dressing change, regardless of the date of previous dressing change. Wednesday was selected as it is typically the date that has the most optimal staffing with core BMT nurses. Evidence shows that changing dressing more frequently than each week is not detrimental, as long as an aseptic technique is utilized, but leaving dressings longer than one week can lead to increased rates of infection (CDC, 2011). Staff members felt very strongly that additional dressing changes would increase rates of infection. This was not demonstrated in subsequent audits. 
	The findings of this quality improvement initiative are in alignment with previous studies completed surrounding bundle implementation as a tool for CLABSI prevention. As previously discussed, bundle implementation surrounding CLABSI prevention have been demonstrated to result in fewer CLABSI events (Wasserman & Messina, 2018). Compliance with all components of the bundle is imperative for successful outcomes (Wasserman & Messina, 2018).
Clinical Practice and Quality of Care
	The outcomes of this quality improvement initiative demonstrated that implementation of a bundle approach can decrease CLABSI rates, even in high-risk populations.  The outcomes concluded that implementation and utilization of a CLABSI bundle was associated with decrease rates of CLABSI while increasing staff education surrounding best practices. Due to the positive outcomes from this initiative, the bundle has been continued as standard of practice surrounding central line cares on the unit. New staff members now receive education surrounding bundle components in orientation. In addition, a bimonthly audit of each RN staff member surrounding central line management and line cares has been implemented to sustain compliance with current practices. BMT unit leadership remain in support of this initiative and assist with continued staff education and engagement with the goals of the project. 
Limitations
	There were several limitations identified in this quality improvement project. The first identified was that there were other strategies initiated earlier in the year to attempt to limit the rate of CLABSI on the BMT unit. These strategies included a strict focus on “scrub the hub” time, a concerted effort to regulate and standardize practices surrounding line access for blood draws, and the initiation of chlorohexidine bathing. A second limitation is that one bundle component is to discard any line disconnected from the patient for more than 2 hours. Tracking the time the lines have been disconnected is difficult to objectively audit, as it requires self-reporting by nursing staff. A third significant limitation included that the small sample size and implementation on a single unit at only one specific hospital resulted in the possibility of skewed data. A fourth limitation it is challenging to determine if staff implemented the bundle in its entirety every time a central line was utilized, or solely when they were being audited.  While staff received education and repeated information regarding the importance of bundle compliance, because not every line access was audited, it is difficult to determine if all members of the staff were compliant with all components every time they accessed a central line. 
Future Implications 
	Implications for practice based on this initiative suggest that use of a line maintenance bundle can decrease rates of CLABSI, even in high-risk populations. Continued education for staff members and reinforcement of bundle components will be necessary to ensure continued low CLABSI rates and compliance. While most staff members were eager to learn more about CLABSI prevention and implement new practices to decrease rates, adhering to the new protocol was difficult at times. Further research regarding sustainability as well as additional bundle components to further reduce CLABSI in high-risk populations is required. 
Conclusion
	In conclusion, a bundle surrounding central line stewardship and maintenance was positively associated with decreasing the rates of CLABSI on a BMT unit. Providing staff education prior to bundle implementation was critical to bundle success. This project has made a positive impact on care provided to BMT patients at this hospital, as well as improved nurse education surrounding central line management. Increased staff education improves the quality of care for patients at this institution and helps ensure that these patients have improved quality outcomes. The project’s sustainability will be enhanced through continued audits and discussion surrounding the importance of maintaining the bundle components in daily nursing practice. This quality improvement project was able to demonstrate that a bundle is an appropriate tool to utilize for CLABSI reduction in a high risk, dynamic patient population. 
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Appendix A
-Hand Hygiene: Hand hygiene should be completed before every interaction with the central line.1 Change gloves and perform hand hygiene once line is exposed, pumps stopped, supplies gathered, etc. 
-Scrub the hub for at least 15 seconds before each entry to the central line and let air dry for at least 15 seconds 1
-CUROS Caps: Utilize Curos caps on central lines whenever line is not accessed. 
-CHG baths: Completed each day on every patient with a central line using warmed SAGE packs available in each med room 1
-Exceptions: Active skin GVHD, open wounds, rash, patients undergoing TBI for 24 hours after last radiation dose, or allergy to CHG
- Cap Changes: Caps will be changed on Sundays and Wednesdays at baseline, with additional cap changes as needed for blood culture draws or contamination with blood 2
-Central line dressing changes: Transparent dressings will be changed each Wednesday, regardless of last dressing change date. Gauze dressings must be changed every 48 hours. Sites must be scrubbed with CHG or betadine for at least 30 seconds when dressing is removed. In addition, change dressings if loose, saturated, or soiled. Dressings should be changed using the central line dressing change kit included in the bedside cart. Dressings should dated. 1
-Line holder: A central line securement device will reduce line pulling and maintain dressing, at discretion of RN
-IV tubing changes: All tubing will be changed every 96 hours, with exception for certain medications or as needed. All tubing should be labeled with date of initiation. Change secondary tubing daily. If primary tubing is disconnected for more than two hours, change tubing.3 Utilize the new orange stickers to indicate when the line was disconnected.
-Secondary lines should be removed from primary line at midnight. New secondary tubing should be hung and dated with the first secondary medication hung after midnight each day. 3
-Bedside line review: RN bedside handoff will include a review of IV tubing dates and current infusions 1


1 Center for Disease Control. (2011). Checklist for prevention of central line associated blood stream infections. https://www.cdc.gov/hai/pdfs/bsi/checklist-for-clabsi.pdf
2 Jarvis, W. (2016). Understanding the relative risk of needleless connectors: A call to action. Casper, WY. 
3 Rosenthal, K. (2007). Are you up to date with the infusion nursing standards? https://journals.lww.com/nursing/Citation/2007/07000/Are_you_up_to_date_with_the_infusion_nursing.12.aspx

Appendix B
	
	Age/Gender:


	Age/Gender:


	Age/Gender:


	Age/Gender:



	
	Diagnosis/transplant status: 


	Diagnosis/transplant status: 

	Diagnosis/transplant status: 

	Diagnosis/transplant status: 


	
	Date/Shift:


	Date/Shift:


	Date/Shift:


	Date/Shift:



	
	Location/Type of line:


	Location/Type of line:


	Location/Type of line:


	Location/Type of line:



	Observation
	RN:
	RN:
	RN:
	RN:

	1. Hand Hygiene: Was hand hygiene observed prior to donning new gloves?
	Yes

No

N/A: unable to observe
	Yes

No

N/A: unable to observe
	Yes

No

N/A: unable to observe
	Yes

No

N/A: unable to observe

	2. Gloves: Were new gloves donned just prior to touching tubing, dressing, and/or site, and before accessing lines? 
	Yes

No

N/A: Unable to observe
	Yes

No

N/A: Unable to observe
	Yes

No

N/A: Unable to observe
	Yes

No

N/A: Unable to observe

	3. Vascular access site disinfection: Was active (scrub the hub) or passive (Curos caps) disinfection observed prior to central line access? 
	Yes: Alcohol: 15 second scrub, 15 second air dry

Yes: Green Prevantics: 5 second scrub; 5 second dry

Yes: Purple prevantics: 30 second scrub, 30 second dry

Yes: Curos Cap in place >1 min

No: Scrub or dry time not met

No: Curos cap not in place >1 minute

No: Not done at all

N/A: unable to observe
	Yes: Alcohol: 15 second scrub, 15 second air dry

Yes: Green Prevantics: 5 second scrub; 5 second dry

Yes: Purple prevantics: 30 second scrub, 30 second dry

Yes: Curos Cap in place >1 min

No: Scrub or dry time not met

No: Curos cap not in place >1 minute

No: Not done at all

N/A: unable to observe
	Yes: Alcohol: 15 second scrub, 15 second air dry

Yes: Green Prevantics: 5 second scrub; 5 second dry

Yes: Purple prevantics: 30 second scrub, 30 second dry

Yes: Curos Cap in place >1 min

No: Scrub or dry time not met

No: Curos cap not in place >1 minute

No: Not done at all

N/A: unable to observe
	Yes: Alcohol: 15 second scrub, 15 second air dry

Yes: Green Prevantics: 5 second scrub; 5 second dry

Yes: Purple prevantics: 30 second scrub, 30 second dry

Yes: Curos Cap in place >1 min

No: Scrub or dry time not met

No: Curos cap not in place >1 minute

No: Not done at all

N/A: unable to observe

	4. Vascular access site disinfection: Was active (scrub the hub) disinfection observed during sequential accesses?
	Yes

No

N/A: unable to observe
	Yes

No

N/A: unable to observe
	Yes

No

N/A: unable to observe
	Yes

No

N/A: unable to observe

	5. Dressing Care: Is the central line dressing clean/dry/intact? 
	Yes

No

	Yes

No

	Yes

No

	Yes

No


	6. Dressing Care: Is the central line dressing current (Change transparent dressing every 7 days and gauze dressing every 2 days)
	Yes

No

	Yes

No

	Yes

No

	Yes

No


	7. Dressing Care: Is antimicrobial Disk present (eg: biopatch/ silver disk)? 
NA ports
	Yes

No

N/A: only for accessed implanted ports
	Yes

No

N/A: only for accessed implanted ports
	Yes

No

N/A: only for accessed implanted ports
	Yes

No

N/A: only for accessed implanted ports

	8. Tubing care: Is the IV tubing current (ie outdate sticker is not expired)
	Yes

No
	Yes

No
	Yes

No
	Yes

No

	9. Tubing Care: Is secondary tubing labelled and current? 
	Yes

No

	Yes

No

	Yes

No

	Yes

No


	10. UMMCH ONLY: Line Necessity: Did a daily discussion occur of line necessity, functionality, and utilization including bedside and medical care teams?
	Yes

No
	Yes

No
	Yes

No
	Yes

No

	11. UMMCH ONLY: Was standard procedure followed for tubing/hub/cap change with sterile gloves and mask followed?
	Yes

No

N/A: Unable to observe

	Yes

No

N/A: Unable to observe

	Yes

No

N/A: Unable to observe

	Yes

No

N/A: Unable to observe


	Chart Review
	
	
	
	

	12. Line Necessity: Was daily need documented?
	Yes

No

	Yes

No

	Yes

No

	Yes

No


	13. Patient/ Family Education: Is CLABSI prevention education documented in EPIC?
	Yes

No
	Yes

No
	Yes

No
	Yes

No

	14. CHG Bathing: Was a CHG bath completed within the last 24 hours?
	Yes

No
	Yes

No
	Yes

No
	Yes

No

	15. Cap Care: Are caps documented as current? (ie not outdated in charting?) 
	Yes

No

	Yes

No

	Yes

No

	Yes

No


	16. Just in time coaching completed?
	Yes

No

If no, why?
	Yes

No

If no, why?
	Yes

No

If no, why?
	Yes

No

If no, why?

	Comments:
	
	
	
	



Percent Completed	Hand Hygiene	New Gloves	Site Disinfection	Repeat Disinfection 	Dressing Intact	Dressing Current	Antimicrobial Disk	Tubing Labelled	Tubing Current	Line Necessity 	CLABSI Education 	CHG Bath	Caps Current	Just in Time 	98.6	94.2	98.6	98.6	100	100	95.7	98	97.1	91.3	89.9	66.7	97.1	72.5	Bundle Components


Percent Compliant



