
The Use of Tranexamic Acid in
Gynecologic and Oncology Surgery

Item Type DNP Project

Authors Giba, Joseph

Publication Date 2019-05

Abstract Background: Gynecologic surgery encompasses many surgical
approaches, some of which are associated with considerable
perioperative blood loss, blood transfusion administration, and
increased morbidity and mortality. Similarly, women undergoing
surger...

Keywords Gynecologic Surgical Procedures; Surgical Oncology; Tranexamic
Acid--therapeutic use; Practice Guideline

Download date 19/05/2023 15:40:13

Link to Item http://hdl.handle.net/10713/9351

http://hdl.handle.net/10713/9351


Running head: THE USE OF TRANEXAMIC ACID   

 

 

 

 

 

 

 

 

The Use of Tranexamic Acid in Gynecologic and Oncology Surgery 

 

by 

 

Joseph Giba 

 

Under Supervision of 

 

Veronica Amos, PhD, CRNA, PHCNS-BC 

 

Second Reader 

 

Bimbola F. Akintade, PhD, MBA, MHA, ACNP-BC, NEA-BC 

 

 

 

A DNP Project Manuscript 

Submitted in Partial Fulfillment of the Requirements for the 

Doctor of Nursing Practice Degree 

 

 

 

 

 

University of Maryland School of Nursing 

May 2019  

 

 

 

 

 

 

 

 



THE USE OF TRANEXAMIC ACID 2 

Abstract 

Background: Gynecologic surgery encompasses many surgical approaches, some of which are 

associated with considerable perioperative blood loss, blood transfusion administration, and 

increased morbidity and mortality. Similarly, women undergoing surgery for gynecologic cancer 

need to have as many tumors removed as possible, which can become major abdominal surgery 

with massive blood loss and blood transfusions required. It is widely known perioperative blood 

transfusions are associated with increased adverse events, potentially causing life-threatening 

complications. The purpose of this Doctor of Nursing Practice scholarly project was to develop a 

clinical practice guideline governing the use of tranexamic acid in the gynecologic and oncology 

surgery population to decrease the amount of perioperative blood loss and incidence of blood 

transfusions, further decreasing morbidity and mortality. 

Local Problem: Leadership at the highest level of the institution requested that a tranexamic 

acid protocol be developed for several surgical populations where it could prove beneficial. 

There was a difference among providers on the correct dosing of tranexamic acid, when to 

administer the medication, and the precautions and contraindications concerning its use. 

Interventions: A literature review was performed including systematic reviews, randomized 

control trials, and existing clinical practice guidelines. This literature was summarized to develop 

the clinical practice guideline. Institutional stakeholders utilized the Appraisal of Guidelines for 

Research and Evaluation Tool to assess the rigor of the guideline and provided feedback on 

guideline development. The guideline was then presented to anesthesia department staff during a 

weekly meeting, after which staff completed the Provider Feedback Questionnaire to evaluate 

the potential use of the guideline at the institution. 

Results: Results from each tool were collected and descriptive statistics were calculated. The 

overall domain rating score based on Appraisal of Guidelines for Research and Evaluation Tool 

results was 79%, while both stakeholders approved the guideline with modifications. For the 

Provider Feedback Questionnaire, 95% of anesthesia department staff agreed they would both 

“apply the recommendations to my patients” as well as “use it in my own practice” if the 

guideline was approved.  

Conclusions: Tranexamic acid is a safe and effective drug for gynecologic and oncology surgery 

that can decrease the amount of perioperative blood loss and incidence of blood transfusions. 

The dosing, timing of administration, and contraindications can potentially be implemented at 

other institutions and for other surgical populations to provide safer care to patients.   
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Overview 

 Gynecologic surgery is a broad topic that can encompass several surgical approaches, 

including minimally invasive, robotic, and open procedures. There are specific gynecologic 

pathologies requiring surgical intervention, which are often associated with large amounts of 

perioperative blood loss. Common benign gynecologic tumors, known as uterine fibroids, are 

present in approximately 25% to 30% of women at any time throughout their lives (Wang, 

Wang, Wang, & Lynn, 2017). The most popular method to remove fibroids for women who wish 

to bear children is known as myomectomy. Myomectomies have been associated with substantial 

perioperative blood loss and occasionally mid-procedure the surgery must be converted to a 

hysterectomy, which assists with controlling blood loss. However, hysterectomies are associated 

with increased morbidity and mortality (Wang et al., 2017). Hysterectomies are one of the most 

frequently performed procedures in the United States (Committee on Gynecological Practice, 

2017).            

 Although there are minimally invasive techniques to perform hysterectomies, such as 

vaginal and robotic-assisted, the open abdominal approach is a necessary consideration for some 

patients. Open abdominal hysterectomies have been consistently linked with increased 

perioperative blood loss, which can be associated with longer operative times, prolonged hospital 

stay, and an increase in the number of wound or abdominal infections leading to increased 

morbidity and mortality (Chen, Ren, Li, & Li, 2014).      

 Gynecologic cancer requiring surgical intervention is generally separated into five 

different cancers occurring in the reproductive organs of women: cervical, uterine, vaginal, 

vulvar, and ovarian. Yearly, approximately 89,000 women are diagnosed with gynecologic 

cancer, and the risk generally increases with age (Centers for Disease Control and Prevention, 
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2018). The goal during gynecologic cancer surgery is to remove as many tumors as possible, 

which is known as radical cytoreductive (debulking) surgery. Radical cytoreductive surgery can 

include the removal of the bladder, bowel and spleen, as well as portions of the stomach, liver, 

and other organs (Moffitt Cancer Center, 2017). It is common for this type of surgery to have 

over one liter of blood loss, with approximately 50% of women requiring a perioperative blood 

transfusion (Lundin et al., 2014). It has been known for decades that perioperative blood 

transfusions can act detrimentally on the immunologic system, causing an increased risk of 

cancer reoccurrence as well as reducing the survival rate after an optimal debulking operation 

(Nielsen, 1995). Perioperative blood transfusions have also been associated with additional 

adverse events, including increased institutional cost, viral infections, and cardiovascular 

dysfunction, leading to life threatening effects on patients (Alter & Klein, 2008).   

 Tranexamic acid (TXA) is an anti-fibrinolytic agent that stabilizes clot formation and is 

commonly used at the institution of interest, a large urban academic institution, for prevention of 

blood loss as well as transfusion requirements in total hip and knee arthroplasty. Uncertainty 

remains regarding other clinical outcomes secondary to the administration of TXA, such as 

stroke, deep vein thrombosis, pulmonary embolism, seizure, and renal failure (Perel, Ker, Uribe, 

& Roberts, 2013). However, due to the known risks of perioperative blood transfusion both in 

general, as well as in gynecologic and oncology surgery, it is plausible to consider TXA an 

option in gynecologic and oncology surgeries where a high amount of intraoperative blood loss 

can be expected.          

 This quality improvement project was based at the previously mentioned institution that 

has identified the knowledge of TXA administration during gynecologic and oncology surgery as 

an area in which consideration is necessary. Prior to this scholarly project, the institution only 
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had a policy in place to guide the use of intravenous TXA for total hip and knee arthroplasty 

procedures. But with the relatively new research concerning gynecologic and oncology surgery, 

as well as differing professional opinions on dosing and patient exclusion criteria, there was lack 

of knowledge among some clinicians on how to safely administer the drug.   

 The purpose of this Doctor of Nursing Practice (DNP) scholarly project was to establish 

and appraise a clinical practice guideline (CPG) for the safe and effective use of intravenous 

TXA in the gynecologic and oncology surgery patient populations. Short-term goals for the 

scholarly project included the development of a sustainable CPG, a positive evaluation of this 

CPG using the practitioner feedback questionnaire (PFQ), and acceptance by the anesthesia staff 

to integrate the CPG as a useful guideline. Long-term goals for the project included the CPG 

being adopted as a standard of practice at the institution of interest, ultimately leading to 

decreased rates of perioperative blood loss and incidence of blood transfusions. 

Theoretical Framework 

 The administration of tranexamic acid is associated with a decrease in blood loss and 

transfusion requirements during gynecologic and oncology surgery. Despite the current literature 

available confirming the efficacy of TXA in this population, TXA has not been administered at 

this institution to prevent additional blood loss and to decrease risk of transfusion requirements 

for gynecologic and oncology surgery. The Advancing Research and Clinical Practice through 

Close Collaboration (ARCC) Model was used to assist with the development of a CPG (Melnyk 

& Fineout-Overholt, 2011). System-wide implementation and sustainability of evidence-based 

practice (EBP) is the focus of this model, which consists of five steps: 1) Assessment of culture 

and organizational readiness for implementation in the healthcare system, 2) Identification of 

facilitators and barriers of the EBP process in the organization, 3) Identification of EBP 
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stakeholders, 4) Implementation of the evidence into organizational practice, and 5) Evaluation 

of the outcomes resulting from the practice change (Melnyk & Fineout-Overholt, 2011).  

 A knowledge gap was established among the anesthesia staff regarding the safe 

administration of TXA for gynecologic and oncology surgery. The institution of interest 

requested that the anesthesia department develop a CPG for the administration of TXA in this 

population, which was considered the first step in the ARCC model. Identification of facilitators 

and barriers occurred when discussing the guideline with anesthesia department leadership and 

staff to determine if there was a need for new information. Identification of EBP stakeholders 

was essential, as these individuals assisted with developing the CPG and obtained buy-in from 

the anesthesia department. Implementation of the evidence into organizational practice was 

completed after the CPG was developed and the PFQ analyzed. Evaluation of the outcomes 

resulting from the practice change is the last step of the ARCC model, which was a long-term 

goal of the scholarly project. Evaluation of the outcomes will be determined by the amount of 

anesthesia department providers who are compliant with the CPG with resultant decreases in 

morbidity and mortality. 

Literature Review 

 The administration of TXA in gynecologic and oncology surgery is the focus of the 

evidence in this literature review. The review will begin broadly with the evidence supporting 

the use of TXA to decrease estimated blood loss and transfusion requirements. A review of 

various dosages and timing of TXA administration as well as safety of administration will follow 

this discussion. Appendix A provides a comprehensive review of the detailed literature.  

 A clear relationship has been reported between the administration of intravenous TXA for 

gynecologic and oncology surgery and a reduction in blood loss and transfusion requirements by 
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several investigators. Lundin et al. (2014) performed a randomized, double blind study to assess 

if a single dose of intravenous TXA immediately before radical debulking surgery reduced 

perioperative blood loss and blood transfusions for presumed advanced ovarian cancer. 

Investigators included 100 participants in this study; 50 participants received a 15 mg/kg 

infusion over 15 to 20 minutes immediately after general anesthesia was established, while the 

other 50 participants received a placebo. Median total blood loss for the TXA group was reported 

as 520 mL, compared to an average blood loss of 730 mL for the control group (p=0.03). The 

TXA group was noted to have a 30% incidence of perioperative blood transfusions, compared to 

a 44% incidence in the control group (p=0.02). Strengths of this study include a computer-

generated random allocation of participants, as well as a double-blinded, randomized multicenter 

design.  Weaknesses of this study include the inaccurate determination of estimated blood loss, as 

the provider estimated intraoperative blood loss by visualizing the amount of blood in the suction 

device as well as the blood content in sponges and drapes. Interobserver variation is inevitable 

with this method, leading to the possibility of bias.     

 Topsoee et al. (2016) performed a similar study to evaluate prophylactic TXA in benign 

hysterectomy, when 165 participants were administered 1 gram of intravenous TXA at the start 

of surgery compared to 167 participants who received a placebo. Investigators reported the total 

intraoperative blood loss was reduced in the TXA group both when estimated subjectively by the 

surgeon (p=0.006) as well as objectively by weight (p=0.004). Additionally, the incidence of 

blood loss greater than 500 mLs was reduced in the TXA group (six participants) compared to 21 

participants in the placebo group (p=0.003).  Strengths of this study include the computer 

randomization of participants, along with the double-blinded design over four gynecological 

departments. In addition, blood loss was estimated by the surgeon and by weight to decrease the 



THE USE OF TRANEXAMIC ACID 8 

risk of bias. A weakness of this study was the number of missing values of estimated blood loss 

by weight in both the TXA (25 participants) and control (23 participants) groups, which could 

have led to imprecision of the data.         

 Additionally, Zaid et al. (2016) evaluated the safety and efficacy of intraoperative TXA 

during open radical cystectomy for bladder cancer via an analytical cohort study. From April 

2013 to June 2015, 103 patients undergoing open radical cystectomy for bladder cancer that 

received intravenous TXA as a 10 mg/kg bolus before surgery, followed by a 2 mg/kg/hr 

infusion. Participants were compared in a 1:2 ratio with 200 patients who underwent the same 

procedure before 2013 and were not administered TXA. The investigators concluded that not 

only was TXA associated with a decrease in perioperative blood transfusions (p<0.0001), but it 

also did not significantly increase the incidence of perioperative venous thromboembolism 

(p>0.05). The strength of this study includes its case controlled nature and focus on a single 

patient population, lending its internal validity more reliable. The weakness of this study 

includes a small sample size and its retrospective nature, which increases the potential of 

unmeasured confounding variables.        

 Intravenous TXA has been proven to have a stable safety profile by several investigators 

studying its use in gynecologic and oncology surgery. Wang et al. (2017) performed a meta 

analysis to evaluate the efficacy and safety of intravenous TXA in patients undergoing open 

myomectomy. The investigators analyzed four randomized control trials (N=328) and reported 

that TXA for open myomectomy was associated with reduced total blood loss (p=0.016), 

postoperative hemoglobin decline (p=0.035), duration of surgery (p=0.000), and transfusion 

requirements (p=0.038). Strengths of this study are the inclusion of only randomized control 

trials with a specific population focus (patients undergoing open myomectomy), and the 
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heterogeneity of dosing regimens. Weaknesses of this study include the small sample size and 

review of only four randomized control trials; the omission of subgroup analyses such as 

estimated blood loss and postoperative hemoglobin level; and publication bias, which is an 

innate weakness of meta analyses.        

 In addition, Shaaban et al. (2016) demonstrated the safety profile of TXA to evaluate the 

effectiveness of TXA intra- and postoperatively in patients undergoing open myomectomy with 

at least three uterine fibroids. The study group (n=66) received a 10 mg/kg bolus of intravenous 

TXA over five minutes before the start of surgery, followed by a continuous infusion of 1 

mg/kg/hr for six hours. The control group (n=66) did not receive TXA. Not only did the 

investigators show the TXA group had a lower amount of perioperative blood loss (p<0.01) and 

fewer incidences of blood transfusions (p<0.01) than the control group, but hemoglobin and 

hematocrit values in the control group were lower up to the third postoperative day (p=0.001).  

 Despite the differences in dosing and excluded study subjects throughout the literature, it 

is clear that intravenous TXA has a decisive role in reducing blood loss and the incidence of 

blood transfusions during gynecologic and oncology surgery. Moreover, the results of multiple 

studies show that TXA can be administered safely without an increased risk of complications. 

Plan for Implementation 

 The first expert meeting occurred in July 2018 in the anesthesia office conference room at 

the host institution. Both members of the expert panel as well as three DNP students were in 

attendance. The project was explained and roles and responsibilities of the panel were clarified to 

ensure all parties were operating as a cohesive unit. The initial draft of the CPG was presented to 

the panel and the Appraisal of Guidelines for Research and Evaluation Tool (AGREE II) was 

introduced. A deadline of two weeks was given for the panel to rate the CPG, complete the 
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AGREE II tool, and scan back to the DNP students.      

 There was unanimous support for the indications stated for TXA use among the three 

surgical populations chosen for the CPG. The panel was also pleased at the breadth of research 

used to support each section of the guideline. However, the panel recommended that dosing 

guidelines and contraindications be kept uniform throughout the guideline instead of having 

separate recommendations for each of the three surgical populations. The reasoning given was to 

decrease the amount of possible confusion among end-users on which dosing guideline and 

contraindication list is the most appropriate.         

 Following this meeting, the CPG was revised based on the panel’s recommendations and 

another copy of the AGREE II was emailed to both members of the expert panel one week 

before the next meeting in August 2018. The second meeting occurred in August 2018, in which 

the main recommendation by the panel consisted of changing the formatting of the CPG to meet 

institutional standards. Following expert panel approval, the CPG was sent to the chief of the 

anesthesia department for final approval. Final approval was obtained via the chief after the first 

CPG submission. 

 The CPG was presented to the end-users in September 2018 at a weekly anesthesia 

department grand rounds meeting, which included many of the certified registered nurse 

anesthetists and anesthesiologists employed by the department. At the end of the presentation, 

several of the clinicians provided verbal feedback regarding confusion about whose role it is to 

actually order the TXA for patients during the preoperative period. Many clinicians felt even 

though the anesthesia providers are working collaboratively with the surgical team, it would be 

the responsibility of the surgical team to order TXA preoperatively because bleeding is 

considered a surgical issue. Following the presentation of the CPG the modified PFQ was 
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distributed to the staff (Appendix A), who were instructed to leave completed surveys with 

anesthesia department administrators upon leaving the room. Upon completion of the 

presentation, the chief of the anesthesia department stated he had meetings scheduled with heads 

of each respective surgical department within the following few weeks to present the CPG with 

the goal of having it instituted as hospital policy. The final draft of the CPG is available in 

Appendix B. 

Data Collection and Analysis 

 The previously mentioned AGREE II tool and PFQ provided data collection for this 

scholarly project. The AGREE II tool is a proven method for evaluating the quality of healthcare 

guidelines, as it has been demonstrated to have significant reliability and construct validity in 

identifying differences among healthcare guidelines (Brouwers et al., 2010). There are 23 items 

within the tool, with each item rated on a 7-point Likert scale ranging from a score of 1 

correlating to “strongly disagree,” to a score of 7 correlating to “strongly agree.” The expert 

panel received access to this evaluation via email. Domain scoring provides analysis of the 

AGREE II tool, in which the total item score for each appraiser is added and divided by the 

number of total possible points (AGREE Next Steps Consortium, 2013). A higher score via the 

AGREE II tool correlates with a higher quality CPG and therefore its appropriateness for clinical 

use.            

 Following presentation of the final revision of the CPG, the PFQ was distributed to all 

anesthesia department staff. This survey was designed for healthcare professionals to appraise 

clinical practice guidelines. This tool has been shown to be valid for distinguishing differences 

between clinical practice guidelines in quality, acceptability, applicability, and comparative 

value (Brouwers, Graham, Hanna, Cameron, & Browman, 2004). This survey contains 23 items, 
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with each item being rated on a 3-point Likert scale ranging from “strongly agree,” “neither 

agree nor disagree,” to “strongly agree.” Anesthesia department administrative staff collected 

completed PFQs at the end of the presentation and placed the surveys in a locked box in order to 

maintain anonymity. The PFQ was altered to include a question regarding demographic data for 

the end-user to identify role on the anesthesia team (CRNA or MD) and the current number of 

years in practice.  

 It was not the intention of this quality improvement project to be generalizable or 

applicable for another healthcare institution or setting. The project was submitted to both the host 

organization’s and the University of Maryland for IRB approval for non-human subjects 

research. Following clearance from both organizations, the CPG was developed specifically for 

the institution of interest. All data remained anonymous during the data collection and analysis 

phases via storage of the information on a password protected computer, only accessible by the 

DNP student and expert panel. All remaining information was destroyed at the conclusion of 

project. 

Results 

 Both expert panel members completed the AGREE II instrument for the initial draft of 

the CPG (Table 2). Domain scores ranged from 56% to 100%. The highest rated domain was 

“Editorial Independence” (100%). Other strongly scored domains included “Scope and Purpose” 

(84%) and “Clarity of Presentation” (83%). The lowest rated domains included “Stakeholder 

Involvement” (56%) and “Applicability” (67%). The overall domain rating score was 79%, with 

both appraisers answering “Yes to modifications” regarding the overall CPG. 

 Of the 22 end-users in attendance at the presentation of the CPG, 21 modified practitioner 

feedback surveys were returned. Of the 22 completed surveys, 47% (10) were from CRNAs, 
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38% (8) were from MDs, and 14% (3) were unspecified. Three of these professionals (14%) had 

between 1-5 years of experience, 38% (8) had between 6-10 years of experience, 28% (6) had 

greater than 10 years of experience, and 19% (4) did not specify his/her amount of experience. 

This demographic information is provided in Table 3.      

 All of the participants answered they strongly agreed the rationale for developing the 

guideline was clear and there was a need for a guideline on this topic. Nineteen of the providers 

(90.5%) strongly agreed with the methodology used to summarize evidence and that the draft 

recommendations in the CPG were clear. It was noted that 90.5% of respondents strongly agreed 

the CPG recommendations would produce more benefits to patients than harm when applied. 

Additionally, 95% of end-users strongly agreed they would both “apply the recommendations to 

my patients” as well as “use it in my own practice” if the guideline was approved. A full 

breakdown of end-user responses to the PFQ is available in Table 4.   

 Several facilitators assisted in a smooth CPG development process including a clear 

institutional need for a guideline on this topic, departmental buy-in at the leadership level, and 

staff that was experienced at implementing new guidelines. Several barriers overcome during 

project development were inconsistent communication with stakeholders due to changing of 

clinical sites, and predisposed beliefs regarding TXA held by some providers leading to 

unwillingness to change. No unintended consequences regarding problems, failures, or cost were 

encountered. Additionally, no unanticipated benefits of this project have been noted. 

Sustainability 

Sustainability was an important part of this project, as one of the long-term goals was to 

have this guideline adopted as a standard of care at the institution. The senior leaders at this 

institution determined a clear need for a TXA protocol, which presented the opportunity to 



THE USE OF TRANEXAMIC ACID 14 

construct a CPG. Consequently, end-users have already been encouraged to implement the 

guidelines of the CPG. Currently, based on Rogers’ (2003) Adopter Categories, the DNP project 

implementation phase achieved a “Level 2: Early Adopters” designation. There is also a plan to 

establish this CPG as organizational policy, so that anesthesia department staff will have easier 

access to the guideline and therefore become more likely to follow it. Several champions are 

active in ensuring continued end-user engagement to reach the next phase of Rogers’ Adopter 

Categories, “Category 4: Late Majority”. Once the CPG becomes institutional policy, it will be 

implemented into the electronic health record (EHR) to ensure end-users are implementing the 

guideline appropriately. The engagement of senior leaders early in project planning, a clear need 

for practice change within the department, champions that have been willing to volunteer, future 

EHR implementation, and the ease of following the guideline will contribute to the project’s high 

chance for sustainability. 

Discussion 

 Based on the results and continued departmental feedback, the recommendation was 

made to move forward with the adoption of this CPG at the host institution. The final draft of the 

CPG was very similar to the initial draft, with two notable exceptions. First, the format was 

changed at the request of the anesthesia department stakeholders to ensure the CPG aligned with 

institutional policy regarding guideline formatting. Also, the list of contraindications and 

precautions were streamlined to ensure clarity concerning situations when it may or may not be 

appropriate to administer the drug. The anesthesia department stakeholders believed that due to 

several multidisciplinary teams and surgical populations utilizing a TXA guideline, the 

contraindications and precautions needed to align with other surgical populations that potentially 

could receive TXA. Successful implementation of the guideline depended on providers being 
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able to delineate clear instances in which surgical patients should not receive the drug.  

 Many facilitators allowed for successful implementation of the CPG. The strong 

stakeholder buy-in, history of an accepting culture of guideline implementation, clear research 

supporting the practice change, and support from the highest levels of leadership in the 

anesthesia department ensured an environment where the CPG would be met with minimal 

negativity. Considering that the institution is an academic medical center where upwards of 20 

nurse anesthesia students are training at any given time, a culture of continued learning among 

peers by the anesthesia staff has been established. Weekly morbidity and mortality conferences 

have proved indispensable for continued education and discussion regarding best practices and 

consistent improvements to provide safer patient care.      

 Strong stakeholder buy-in was the most important facilitation to successfully 

implementing this guideline. All of the expert panel members were involved from the beginning 

to provide feedback to perfect the CPG. The chief of the anesthesia department was also very 

supportive to the efforts of the DNP students and gave feedback whenever asked during CPG 

and presentation development. Considering the institution requested the anesthesia department to 

develop TXA guidelines for multiple surgical populations, an opportunity was available to unite 

the stakeholders for this project.        

 One major barrier to developing this guideline included the ideal administration doses of 

TXA and when these doses should be given. Several clinicians worked at previous institutions or 

were trained in other facilities with differing guidelines for TXA administration. Additionally, 

even the studies included in the literature review are not unified in the exact dose to give and 

whether TXA should be re-dosed during surgery if a large amount of blood loss has been 

identified. Inconsistencies in the literature were mitigated by choosing the most common dosing 
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used in the studies and soliciting feedback from stakeholders regarding dosing the department 

felt comfortable implementing. The other minor barrier that had to be overcome was limited 

communication with department stakeholders due to rotating between several clinical sites. 

Communication occurred through electronic forms such as email, which slowed project 

development at times. This issue was mitigated by staying ahead of the project schedule and 

using phone calls as another means of communication for urgent questions that could not wait to 

be answered via email.         

 Further implications of this guideline include defining provider roles among the 

interdisciplinary teams to clarify whose responsibility it is to order TXA prior to administration 

as well as whose decision it is to re-dose the drug intraoperatively. The CPG should also be 

reviewed and revised based on the growing body of literature concerning TXA to determine if 

the CPG can be generalized to other surgical populations and other institutions. Considering this 

project focused on guideline development, guideline implementation including staff education 

and auditing of outcomes should be studied to determine how to best evaluate the effectiveness 

of the CPG.  

The potential for this DNP project to spread to other surgical populations is immense. 

Based on the need for continued research on this topic, it is probable that many anesthesia 

departments throughout the country do not have a TXA protocol for gynecologic and oncology 

surgery. Additionally, surgical populations that this CPG could be modified for include 

orthopedic surgery, postpartum hemorrhage, trauma, and cardiac surgery. In addition, any 

surgery with the potential for large blood loss determined by the surgeon can initiate the 

discussion of TXA administration in collaboration with the anesthesia team. The 

contraindications should not be modified to any other population, whereas the dosing and 
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indications for TXA administration can be modified based on recommendations from the 

literature.  

Conclusion 

 TXA is a safe and effective drug used to decrease perioperative blood loss and incidence 

of blood transfusions during gynecologic and oncology surgery. A CPG was successfully 

developed and disseminated at a large inner-city academic medical center. Development of the 

CPG included evaluation by an expert panel via the AGREE II tool, subsequent approval by the 

expert panel and department leadership, and appraisal of the CPG by anesthesia department end-

users. The CPG will act as a framework for the safe and effective administration of TXA by the 

anesthesia department staff for patients undergoing gynecologic and oncology surgery.  
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Table 1. 

Evidence Review 
Author, 

year 

Study 

objective/intervention 

or exposures 

compared 

Design Sample (N) Outcomes 

studied (how 

measured) 

Results *Level 

and 

Quality 

Rating 

Lundin et 

al., 2014 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

  

Determine if 

perioperative blood 

loss and blood 

transfusion is reduced 

with single-dose 

tranexamic acid given 

intravenously 

immediately before 

surgery for presumed 

advanced ovarian 

cancer 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

  

Randomized 

double-blind, 

placebo-controlled 

multicenter study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

  

100 women scheduled for radical 

debulking surgery; one group 

received tranexamic acid as a 

15mg/kg infusion over 15-20 

minutes immediately after general 

anesthesia had been established 

(n=50), while one group received 

placebo (n=50) immediately 

before start of surgery. 

Administration of supplemental 

single dose of 1000 mg TXA was 

allowed if surgeon observed an 

unacceptable level of bleeding 

during surgery. Exclusion criteria 

were: allergy to TXA; treatment 

with anticoagulants within past 

month; history or present lab 

signs of bleeding disorders, 

coagulopathy or thromboembolic 

events; history of myocardial 

infarction within last year; present 
unstable angina or severe 

coronary disease; reduced renal 

function with plasma creatinine 

levels above 250 umol/L, and 

severe psychiatric or mental 

disorder 

The amount of 

blood loss and 

red blood cell 

transfusions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

The tranexamic acid group had 

significantly lower total blood 

loss volume as well as transfusion 

rate compared with the placebo 

group. Median total blood loss for 

the tranexamic acid group was 

520 mL, compared to a median 

total blood loss of 730 mL in the 

control group (p=0.03). 15 

patients in the tranexamic acid 

group (30%) received a 

perioperative blood transfusion, 

compared to 22 patients (44%) in 

the control group (p=0.02) 
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Topsoee et 

al., 2016 

 

 

To evaluate the 

antihemorrhagic effect 

of prophylactic 

tranexamic acid in 

elective benign 

hysterectomy  

Randomized 

double-blind, 

placebo controlled 

trial at four 

gynecological 

departments 

332 women undergoing elective 

abdominal, laparoscopic, or 

vaginal hysterectomy received 

either 1 gram of intravenous TXA 

at start of surgery (n=165), or a 

placebo at start of surgery 

(n=167). Exclusion criteria were 

thrombophilia; previous or active 

thromboembolic disease; family 

history of thromboembolism; 

allergy to TXA; renal 

impairment; ongoing hematuria; 

subarachnoid hemorrhage; 

malignant disease; or 

antithrombotic treatment 

Primary 

outcome of 

intraoperative 

total blood 

loss, as well as 

the risk of 

reoperations 

secondary to 

postoperative 

hemorrhage 

Intraoperative total blood loss 

was reduced in the group treated 

with tranexamic acid compared to 

the placebo group both when 

estimated subjectively by the 

surgeon (p=0.006) as well as 

objectively by weight (p=0.004). 

In addition, the incidence of 

significant blood loss (defined as 

greater than or equal to 500 mL) 

was significantly reduced in the 

group that received tranexamic 

acid (6 patients) vs the control 

group (21 patients) (p=0.003). 

Finally, the risk of reoperations 

secondary to postoperative 

hemorrhage was significantly 

reduced in the group that received 

tranexamic acid (2 patients) vs the 

control group (9 patients) 

(p=0.034). No incidence of 

thromboembolic events or 

mortality was noted in any of the 

participants. 

II B 

Zaid et al., 

2016 

 

 

To evaluate the safety 

and efficacy of 

tranexamic acid 

intraoperatively in 

reducing perioperative 

blood transfusion for 

patients with bladder 

cancer undergoing 

open radical 

cystectomy  

Analytical cohort 

study without 

randomization 

Patients who underwent open 

radical cystectomy from April 

2013 to June 2015 and received 

TXA (n=103), compared with 

patients who underwent same 

procedure before 2013 who did 

not receive TXA (n=200). 

Patients undergoing open radical 

cystectomy were administered 

intravenous TXA as a bolus (10 

mg/kg) followed by a continuous 

infusion (2 mg/kg/hr; adjusted for 

renal insufficiency) during 

surgery from April 2013 to June 

2015. These patients were then 

matched 1:2 with a registry of 

The number of 

perioperative 

blood 

transfusions as 

well as the 

occurrence of 

venous 

thromboembol

ism (VTE) 

within 30 days 

of open radical 

cystectomy 

Tranexamic acid was associated 

with a significant decrease in 

perioperative blood transfusions 

compared to patients who did not 

receive tranexamic acid for open 

radical cystectomy. 32 of 103 

(31.1%) patients treated with 

tranexamic acid received a 

perioperative blood transfusion, 

compared to 115 of 200 (57.7%) 

of matched controls (p<0.0001). 

In addition, tranexamic acid did 

not significantly increase the rate 

of perioperative VTE. 5 patients 

in the tranexamic acid group had 

perioperative VTE (4.9%) 

IV B 
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patients from same hospital who 

had open radical cystectomy 

performed before 2013 who did 

not receive TXA. Patients with 

history of venous 

thromboembolism (VTE) or 

coronary stent insertion within 

year prior did not receive TXA 

compared to 6 patients in the 

control group (3%) (p=0.52) 

Shaaban et 

al., 2016 

To evaluate the 

effectiveness of 

tranexamic acid in 

decreasing blood loss 

during and after open 

myomectomy for 

patients with three or 

more uterine fibroids 

Prospective 

randomized control 

trial  

132 women were studied who 

underwent abdominal 

myomectomy. Study group 

(n=66) received perioperative 

intravenous TXA, while control 

group (n=66) did not. Ten 

minutes before start of surgery, 

included women received 10 

mg/kg of TXA diluted in 20 mL 

dextrose 5% and given slowly 

intravenously over 5 minutes 

(maximum 1 g) followed by a 

continuous infusion of 1 mg/kg/hr 

dissolved in 500 mL of dextrose 

5% for 6 hours (maximum 1 g/6 

hours). 

Women with malignancy 

evidenced by dilatation and 

curettage (D&C) biopsy or 

suspected by imaging, those with 

history of thromboembolic 

disease, anticoagulant users, or 

those with body mass index 

(BMI) greater than 30 were 

excluded. Other exclusion criteria 

were women having systemic 

medical diseases (cardiac, 

hepatic, renal, etc) or TXA 

allergy 

Intraoperative 

blood loss 

(calculated by 

measuring 

volume in 

suction 

canister, 

weighing the 

surgical swabs, 

and 

postoperative 

blood loss 

collected via a 

suction drain) 

as well as 

hemoglobin 

and hematocrit 

values 

determined 

preoperatively 

and on the 

third 

postoperative 

day 

The tranexamic acid group 

showed a lower amount of blood 

loss (407 mL) compared to the 

control group (677 mL) (p<0.01). 

The tranexamic acid group had 13 

patients (19.7%) who required 

blood transfusion compared to 23 

(34.8%) of patients in the control 

group (p<0.01). Based on risk 

estimation, it was shown that 

tranexamic acid administration 

resulted in reducing the risk of 

perioperative blood loss by 40%. 

On the third postoperative day, 

hemoglobin and hematocrit 

values in the control group were 

significantly lower (p=0.001). 

II B 

Wang et al., 

2017 

Evaluate the efficacy 

and safety of 

tranexamic acid for 

Meta-analysis of 

randomized control 

trials 

Four studies, including 328 

patients. Dosing regimen ranged 

from 10 mg/kg, 15 mg/kg, and 1 g 

Total blood 

loss, 

postoperative 

Intravenous administration of 

tranexamic acid in open 

myomectomy was associated with 

I B  
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Rating System for Hierarchy of Evidence 

Level of the Evidence Type of the Evidence   

 I (1) Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or practice-guidelines based on systematic 

review of RCTs.  

II (2)   Evidence obtained from well-designed RCT  

III (3)   Evidence obtained from well-designed controlled trials without randomization 

IV (4)   Evidence from well-designed case-control and cohort studies  

V (5)   Evidence from systematic reviews of descriptive and qualitative studies  

VI (6)   Evidence from a single descriptive or qualitative study  

VII (7)   Evidence from the opinion of authorities and/or reports of expert committees 

 

Melnyk, B.M. & Fineout-Overholt, E. (2014). Evidence-based practice in nursing & healthcare: A guide to best practice (3rd ed.). New York: Lippincott, 

Williams & Wilkins.  

 

Rating Scale for Quality of Evidence  

A:  High – consistent results with sufficient sample, adequate control, and definitive conclusions; consistent recommendations based on extensive literature 

review that includes thoughtful reference to scientific literature 

B:  Good – reasonably consistent results; sufficient sample, some control, with fairly definitive conclusions; reasonably consistent recommendations based on 

fairly comprehensive literature review that includes some reference to scientific evidence 

C:  Low/major flaw – Little evidence with inconsistent results; insufficient sample size; conclusions cannot be drawn 

 

Newhouse, R.P. (2006). Examining the support for evidence-based nursing practice. Journal of Nursing Administration, 36(7-8), 337-40. 

 

 

reducing blood loss 

and transfusion 

requirements in 

patients undergoing 

open myomectomy 

of TXA before start of surgery hemoglobin 

level, 

transfusion 

requirements, 

and duration of 

surgery 

significantly reduced total blood 

loss (p=0.016), postoperative 

hemoglobin decline (p=0.035), 

duration of surgery (p=0.000), 

and transfusion requirements 

(p=0.038) 
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Table 2. 

AGREE II Results (N=2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Domain 

1 

Domain 

2 

Domain 

3 

Domain 

4 

Domain 

5 

Domain 

6 

OA 

1 

OA 2 

84% 56% 74% 83% 67% 100% 79% Yes – 0, Yes with 

modifications – 2, No – 

0  

Domain 1. Scope and Practice 

 Appraiser 1 Appraiser 2 

Item 1 6 6 

Item 2 6 5 

Item 3 7 7 

Domain 2. Stakeholder Involvement 

 Appraiser 1 Appraiser 2 

Item 4 7 2 

 

Item 5 4 1 

 

Item 6 7 5 

Domain 3. Rigour of Development 

 Appraiser 1 Appraiser 2 

Item 7 7 7 

Item 8 6 3 

Item 9 6 2 

Item 10 7 1 

Item 11 7 7 

 

Item 12 7 7 

Item 13 7 6 

Item 14 6 1 

Domain 4. Clarity of Presentation 

 Appraiser 1 Appraiser 2 

Item 15 7 6 

Item 16 7 6 

Item 17 6 4 

Domain 5. Applicability 

 Appraiser 1 Appraiser 2 

Item 18 7 4 

Item 19 7 6 

Item 20 6 3 

Item 21 6 1 

Domain 6. Editorial Independence 

 Appraiser 1 Appraiser 2 

Item 22 7 7 

Item 23 7 7 

Overall Assessment 

 Appraiser 1 Appraiser 2 

 6 5 
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Table 3. 
Provider Feedback Questionnaire Demographic Information (N=21)  

Category No. (%) 

Provider Type 
 

    MDA 8 (38%) 

    CRNA 10 (47%) 

    Unspecified 3 (14%) 

Provider Years of Experience  
 

     1-5 3 (14%) 

     6-10 8 (38%) 

     >10 6 (28%) 

    Unspecified 4 (19%) 
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Table 4. 

Provider Feedback Questionnaire Results (N=21) 

 Question  

Item 

Strongly Agree No. (%) Neither Agree or Disagree  

No. (%) 

Strongly Disagree 

 No. (%) 

N/A  

No. (%) 

None  

No. (%) 

Q2 21 (100%) 0 0 0 0 

Q3 21 (100%) 0 0 0 0 

Q4 15 (71%) 5 (23%) 0 0 1 (5%) 

Q5 19 (90%) 2 (10%) 0 0 0 

Q6 21 (100%) 0 0 0 0 

Q7 19 (90%) 1 (10%) 0 0  1 (5%) 

Q8 17 (80%) 3 (14%) 1 (6%) 0 0 

Q9 20 (95%) 1 (5%) 0 0 0 

Q10 2 (10%) 9 (43%) 10 (45%) 0 0 

Q11 19 (90%) 2 (10%) 0 0 0 

Q12 17 (80%) 4 (20%) 0 0 0 

Q13 8 (38%) 11 (52%) 2 (10%) 0 0 

Q14 1 (5%) 12 (57%) 8 (38%) 0 0 

Q15 1 (5%) 8 (38%) 12 (57%) 0 0 

Q16 17 (80%) 4 (20%) 0 0 0 

Q17 10 (48%) 9 (42%) 2 (10%) 0 0 

Q18 15 (71%) 4 (19%) 0 2 (10%) 0 

Q19 17 (80%) 3 (15%)  0 1 (5%) 0 

Q20 19 (90%) 2 (10%) 0 0 0 

Q21 17 (80%) 4 (20%) 0 0 0 

Q22 20 (95%) 1 (5%) 0 0 0 

Q23 20 (95%) 1 (5%) 0 0 0 
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Appendix A 

Practitioner Feedback Questionnaire 
 

For each item, please check off the box that most adequately reflects your opinion. 

1.    Are you responsible for the care of patients for whom this draft guideline report is 

relevant? This may include the referral, diagnosis, treatment, or follow-up of patients. 
Yes 

◻ 
No 

◻ 
Unsure 

◻ 
If you answered “No” or “Unsure”, there is no need to answer or return this questionnaire. If you answered “Yes”, please 

answer the questions below and return to [enter expected destination of surveys]. 

 Strongly 

agree 
Neither 

agree or 

disagree 

Strongly 

disagree 

2.    The rationale for developing a guideline is clear.  ◻ ◻ ◻ 
3.    There is a need for a guideline on this topic.  ◻ ◻ ◻ 
4.    The literature search is relevant and complete (e.g., no key evidence was missed 

nor any included that should not have been) in this draft guideline.  
◻ ◻ ◻ 

5.    I agree with the methodology used to summarize the evidence included in this 

draft guideline.  
◻ ◻ ◻ 

6.    The results of the evidence described in this draft guideline are interpreted 

according to my understanding of the evidence.  
◻ ◻ ◻ 

7.    The draft recommendations in this report are clear.  ◻ ◻ ◻ 
8.    I agree with the draft recommendations as stated.  ◻ ◻ ◻ 
9.    The draft recommendations are suitable for the patients for whom they are 

intended.  
◻ ◻ ◻ 

10.  The draft recommendations are too rigid to apply to individual patients.  ◻ ◻ ◻ 
11.  When applied, the draft recommendations will produce more benefits for 

patients than harms.  
◻ ◻ ◻ 

12.  The draft guideline presents options that will be acceptable to patients.  ◻ ◻ ◻ 
13.  To apply the draft recommendations will require reorganization of services/care 

in my practice setting.  
◻ ◻ ◻ 

14.  To apply the draft guideline recommendations will be technically challenging.  ◻ ◻ ◻ 
15.  The draft guideline recommendations are too expensive to apply. ◻ ◻ ◻ 
16.  The draft guideline recommendations are likely to be supported by a majority of 

my colleagues.  
◻ ◻ ◻ 

17.  If I follow the draft guideline recommendations, the expected effects on patient 

outcomes will be obvious. 
◻ ◻ ◻ 

18.  The draft guideline recommendations reflect a more effective approach for 

improving patient outcomes than is current usual practice. (If they are the same 

as current practice, please tick NA). NA ◻ 

◻ ◻ ◻ 

19.  When applied, the draft guideline recommendations will result in better use of 

resources than current usual practice. (If they are the same as current practice, 

please tick NA). NA ◻ 

◻ ◻ ◻ 

20.  I would feel comfortable if my patients received the care recommended in the 

draft guideline. 
◻ ◻ ◻ 

21.  This draft guideline should be approved as a practice guideline.  ◻ ◻ ◻ 
22.  If this draft guideline were to be approved as a practice guideline, I would use it 

in my own practice. 
◻ ◻ ◻ 



THE USE OF TRANEXAMIC ACID 29 

23.  If this draft guideline were to be approved as a practice guideline, I would apply 

the recommendations to my patients. 
◻ ◻ ◻ 

 

Adapted from: Brouwers, M.C., Graham, I.D., Hanna, S.E., Cameron, D.A., & Browman, G.P. (2004). Clinicians' assessments of 

practice guidelines in oncology: The CAPGO survey. International  Journal of Technology Assessment in Health Care, 20(4), 

421-6. 
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Appendix B 

Final Clinical Practice Guideline 

Tranexamic Acid for Gynecologic and Oncology Surgery Clinical Practice Guideline 

1) Purpose: Administering intravenous tranexamic acid (TXA) to decrease surgical blood loss 

and incidence of blood transfusion in gynecologic and oncology surgery 

2) Target Audience: Anesthesia providers and surgical team that care for this patient population. 

The surgical team will be responsible for ordering TXA when indicated, while collaborating 

with the anesthesia team. It is essential perioperative nursing staff is knowledgeable 

regarding this guideline as well, even though the staff is not directly involved with 

administering the drug 

3) Inclusion and Exclusion Criteria 

a) Inclusion Criteria 

i) Patients undergoing gynecologic or oncology surgery with the potential for 

significant blood loss based on the surgical team’s clinical judgment with 

consultation from the anesthesia team 

ii) Patients who do not meet any of the exclusion criteria 

b) Exclusion Criteria                                                                                                                      

i) Absolute contraindications based on the TXA package insert (Hospira NZ Limited, 

2016) 

(1) Allergy/hypersensitivity to TXA or any of its ingredients 

(2) Current or any history of subarachnoid hemorrhage (Luo et al., 2018) 

(3) Deep vein thrombosis, pulmonary embolus, myocardial ischemia, or ischemic 

stroke within the past 3 months (Hourlier & Fennema, 2018; Luo et al., 2018) 
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(4) Coronary or vascular stent placed within the past year (Luo et al., 2018) 

(5) Renal dysfunction (defined by serum creatinine greater than 1.5 mg/dL) (Hourlier 

& Fennema, 2018; Luo et al., 2018) 

c) Precautions 

i) Patients with acquired disturbances of color vision or retinal vein or artery occlusion 

(Hospira NZ Limited, 2016)  

(1) If disturbances of color vision arise during the course of treatment, administration 

should be discontinued 

ii) Seizure disorder (Hourlier & Fennema, 2018; Lin & Xiaoyi, 2016) 

iii) Exercise caution when administering to patients with severe hepatic impairment (Luo 

et al., 2018) 

4) Administration 

a) Studies with various dosing regimens achieved effective results in decreasing blood loss 

and incidence of blood transfusions.  

b) No single dosing regimen has been proven to be more effective at reducing surgical blood 

loss and incidence of blood transfusions for gynecologic and oncology surgery.  

5) Recommendations 

a) When indicated, a patient undergoing gynecologic or oncology surgery with the potential 

for significant blood loss should receive a 15 mg/kg loading dose of intravenous TXA at 

the beginning of surgery (Wang et al., 2017; Lundin et al., 2014; Hospira NZ Limited, 

2016). A repeat dose should be administered during surgery in the presence of significant 

blood loss based on clinical judgment of the anesthesia provider in consultation with the 

surgical team (Lundin et al., 2014) 
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b) TXA should not be rapidly injected intravenously, as dizziness and/or hypotension may 

occur (Hospira NZ Limited, 2016) 


