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Abstract 

Cancer is the second leading cause of death in the United States as well as in Texas. The introduction of 

Immune checkpoint inhibitors (ICIs) has been extremely promising for cancer treatment in the last 

decade. Immune-mediated diarrhea and colitis (IMDC) are one of the main toxicities related to ICI 

treatment. Early diagnosis and proper management of IMDC helps patients to achieve clinical remission, 

which ultimately helps patients restart their cancer treatment. This quality improvement (QI) project 

compared outcomes between patients admitted to the inpatient setting with IMDC in 2017 and 2019 after 

implementing an IMDC practice guideline in 2018 for standardizing the IMDC practice. Baseline 

demographic and clinical data were obtained through chart review. The final cohort included 126 patients. 

Consultation to GI was completed in 55 (82%) in 2019 and 31 (53%) of the patients in 2017 during their 

first hospitalization for IMDC. Endoscopy evaluation was done for 37 (55%) patients in 2019, and for 20 

(34%) patients in 2017. The readmission rate was significantly reduced in 2019 compared to 2017: 30 

(51%) patients had multiple hospitalizations in 2017 compared to 17 (25%) patients in 2019. The 

recurrence of IMDC occurred in only 16 (24%) patients in 2019 compared to 29 (49%) patients in 2017. 

For the 2019 cohort, 34 (51%) patients followed up in the GI clinic compared to 19 (32%) in 2017. As the 

number of patients with ICI treatment increases, the number of patients with IMDC also increases. Early 

GI intervention with endoscopic evaluation and medical management and proper follow-up in GI clinic 

will help in reducing the readmission rate, recurrence rate, and remission rate for IMDC. 

Keywords: Immune checkpoint inhibitors, immune-related adverse effects, immunotoxicity 

management, immune-mediated diarrhea/colitis, guidelines, protocols 
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Section I 

Introduction to the Problem 

Cancer is the second leading cause of death in the United States and Texas following cardiac-

related death (CDC, 2021). According to the American Cancer Society (ACS), there is a projection of 1.9 

million new cancer cases and 608,570 cancer deaths by 2021 (ACS, 2021). The national cost of cancer 

care was estimated at $190.2 billion in 2015 and $208.9 billion in 2020. The increase over five years was 

due to the aging population and an increase in the American population (National Cancer Institute [NIH], 

2021). The readmission rate is also high in cancer patients due to the complexity of problems and 

comorbidities, especially in patients with advanced cancers. Systemic review done by Bell et al. (2017) 

showed that the average readmission rates for cancer patients were 10%–19%. Bell et al. (2017) 

emphasized that improving the care coordination of cancer patients can reduce the readmission rate, 

which helps to reduce spending and improve healthcare. 

Treatment strategies for cancer include surgery, chemotherapy, and radiation. There has been an 

advance in cancer treatment during the last decade with the introduction of immunotherapy. Immune 

checkpoint inhibitors (ICIs) have proven to be beneficial for the treatment of many cancers. ICIs block 

the interaction between the programmed cell death 1 (PD-1) and programmed cell death legend 1(PDL-1) 

and inhibit cytotoxic T lymphocyte antigen 4 (CTLA-4). By targeting these critical immune regulatory 

pathways, ICIs unleash retrained T-cell-mediated antitumor responses (Johnson, Sullivan, & Menzies, 

2017). Though ICIs are very useful in cancer treatment, they are associated with many immune-related 

adverse events (irAE). ICIs can cause adverse events to any body organ, but skin and gastrointestinal (GI) 

tracts are the most affected organ (Tian et al., 2018). Skin is affected in 40 to 50% of people who receive 

PD1, PDL1, and CTLA-4, with only 5% reported as severe(Tian et al., 2018). The clinical presentation of 

skin toxicity could vary from mild skin rashes to severe eczematous and bullous dermatitis (Puzanov et 

al., 2017). When it comes to the GI tract, a higher severe incidence rate was reported, up to 12% (Tian et 

al., 2018). Although any part of the GI tract can be affected by the ICI, the lower GI tract is most affected. 

Inflammation of the colon (colitis) with or without inflammation of the small bowel (enterocolitis) is the 
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most common GI toxicity (Tian et al., 2018). Immune-mediated diarrhea and colitis (IMDC) are 

diagnosed based on clinical symptoms, stool studies, endoscopic evaluation, and/or imaging (Tian et al., 

2018). The severity of colitis ranges from mild to life-threatening complications like perforation (Dougan 

et al., 2020 & CTCAE grading [See Appendix A]). Lifestyle modifications and symptomatic treatments 

manage mild symptoms. Immunosuppressants, including steroids, selective immunosuppressant therapy, 

infliximab, and vedolizumab, manage moderate to severe symptoms (Tian et al., 2018). 

A study conducted by Bilir et al. (2016) on the economic burden of toxicities associated with 

treating metastatic melanoma patients in the US showed that patients with IMDC need an average of five 

days of hospitalization with a mean of $ 20,000 extra added to the overall cost of care for managing 

IMDC. Further, IMDC affects the quality of life of the patients who are affected. ICI treatment must be 

stopped temporarily or permanently for patients with grade II or above IMDC, which interrupts the cancer 

treatment, worsens cancer status, and increases the psychological burden (Thompson et al. 2020). There is 

an established guideline for the management of IMDC by the National Comprehensive Cancer Network 

(NCCN) (Thompson et al. 2020) [See Appendix B]. The use of the IMDC management guideline 

facilitates early diagnosis and proper management of IMDC. Early interventions also support early 

symptom relief, reduce recurrence and readmission rates. Further, more patients achieve clinical 

remission from IMDC, which helps drive patient satisfaction and improves the quality of life (Thompson 

et al., 2020). 

Practice Setting 

The quality improvement project took place in a tertiary-level cancer center in the Southern 

United States, one of the world's respected centers focused on cancer care, research, education, and 

prevention. The different oncology specialties prescribed ICIs for the management of different cancers. 

The need for the IMDC guideline evolved from the oncologists who raised their frustrations and 

confusions about inconsistent recommendations given by the gastroenterologist for ICI colitis patients. 

Inconsistent recommendations delayed diagnostic testing, proper management, including early 

introduction of selective immunosuppressant therapy, if necessary. Furthermore, when ICI colitis patients 
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were discharged, the lack of an effective guideline impacted the rate of proper follow-up by the 

gastrointestinal (GI) team. The lack of an IMDC guideline could lead to frequent rehospitalization, poor 

quality of life, and decreased patient satisfaction. 

As the number of patients receiving ICIs increased, the number of patients with IMDC increased. 

Since there was no standard practice in managing the IMDC patients, the multidisciplinary team at the 

project site developed an IMDC management algorithm (The University of Texas, MD Anderson Cancer 

Center [UT MDACC2019]). The algorithm considered the special patient population, service, structure, 

clinical information. Most importantly, the basis for the algorithm was evidence-based practice initiatives 

(UT MDACC2019). Initially developed for the institution, the IMDC guideline first appeared on the 

institution's website as employee notes. Physicians and the advanced practice provider groups received 

education during departmental meetings. The team created an order set for electronic health records 

(EHRs) for ordering the IMDC related diagnostic tests and management. Lastly, the institution's 

education and clinical portal made the guideline accessible where the algorithms are available for 

different disease management (UT MDACC, 2019) 

A practice guideline is available for the management of IMDC for this institution. However, there 

are institutional differences in managing IMDC among the primary oncology team and the 

gastrointestinal (GI) team. Furthermore, oncology teams discussed frustration and confusion about 

inconsistent recommendations for the management of IMDC. This inconsistency caused delays in 

deciding about the consistent management of IMDC. Varying recommendations further delayed the start 

of selective immunosuppressive treatment and steroids therapy in some cases. 

Moreover, there was no standard follow-up strategy for IMDC patients in the GI clinic upon 

discharge. This project aimed to evaluate the effectiveness of the guideline in managing IMDC and 

develop an evidence-based IMDC consultation tool to standardize the IMDC management practice across 

the institution. Evaluating the effectiveness of the IMDC guideline occurred by measuring patients’ 

outcomes with IMDC before and after implementing the guideline at the institution. 
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Target Population 

The target population consists of adult cancer patients who received ICI treatment at the project 

site institution since 2011 and received admission to inpatient service for IMDC management between 

January–December 2017 and January 2019–December 2019. These patients must have received either 

PD-I agents, PDL-1 agents, CTLA-4 agents as single or multiple agent therapies for a malignancy under a 

clinical trial or as primary treatment. Cancer types may include melanoma, genitourinary cancer, lung 

cancer, head and neck cancer, hepatocellular cancer, lymphoma, or gynecological cancers. 

Needs Assessment 

Guidelines for the management of IMDC were available but often ignored. In addition, many 

providers were unaware of the IMDC guideline or resisted any change to their practice. Further, there was 

inconsistent use of the guideline by different oncology specialties. The assessment found nonadherence to 

institutional policy on IMDC management and non-coordinated care among the different oncology 

specialties and GI. Non-compliance with the guideline impacted the management of patients with IMDC, 

thus impacting overall cancer treatment outcomes (See Needs Assessment, Appendix D). 

The clinical data collected included: (a) primary demographic data, (b) Charlson Comorbidity 

Index, (c) date of IMDC diagnosis, (d) date of the GI consult, (e) treatment for IMDC, (f) number of 

hospital days, (g) follow-up in the GI clinic, (h) readmission, (i) remission and recurrence status, (j) the 

progression of the disease, (k) and mortality. 

SWOT Analysis 

Strengths, weaknesses, opportunities, and threats (SWOT) analysis helps an organization assess 

its current position before deciding on any new strategy (MindTools, n.d.). A SWOT analysis helps 

develop strategic planning by assessing the internal and external factors while assessing the current and 

future potential for improvement. After recognizing the SWOT factors, an organization can understand 

and eliminate barriers obstructing its success (Rapidbi, n.d.) 

The institution's strengths included the following: (a) strong support from the department, (b) 

engaged champions from different services, (c) motivating leaders from the department, (d) a well-
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experienced international expert highly knowledgeable about the management of IMDC, and (e) access to 

supportive teams (research, information technology, and education). Furthermore, as a magnet hospital, 

the institution supports evidence-based practice. This hospital has a strong quality improvement 

department and a robust data system. This institution provides patient-centered care, and most 

importantly, this QI project aligned with the institution's core values of caring, safety, and discovery 

(Core values: The UT MDACC 2021). Standardizing the management of IMDC is a goal for the 

Gastroenterology Department, and other departments share this goal with patients with IMDC. The 

project received support from the administration and institutional leadership teams. 

In terms of weaknesses, the institution is large, and each specialty manages the IMDC differently. 

Different methods posed challenges for unifying the management of IMDC patients. Some specialists did 

prefer to manage the IMDC using methodologies of their own without input from other specialties. There 

were also inconsistent recommendations from the GI team itself for the management of IMDC patients. 

Furthermore, the inadequate number of providers with expertise in IMDC was a challenge. Standardizing 

the practice would help patients with IMDC. Possible improvements include patients’ safety, satisfaction 

with specialized care, and reducing rehospitalization rates. The benefits would include enhanced patient 

safety, satisfaction, and reduced rehospitalization rates, as well as shortened times to restart 

immunotherapy or other cancer treatments. 

Opportunities include support for patient safety and improved outcomes. As a magnet hospital, 

the institution maintains the highest standard of practice and strives to meet national regulatory standards. 

The institution has a specific department for staff development, which will help with educational 

opportunities to implement a new practice or protocol. This institution is part of a more extensive 

university system; thus, the academic clinical partnership would help implement the evidence-based 

practice to improve the quality of patient care, which may help reduce the readmission rate for IMDC. 

There are additional opportunities to improve patients' satisfaction with specialized care. There is 

potential for developing an evidence-based IMDC checklist to help GI/oncology teams more easily follow 

the guideline. Moreover, the internal medicine department under which the GI department falls supported 
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the idea of developing an Immuno-oncology (IO) management service because of the increasing number 

of patients with different types of IO toxicity.  

In terms of threats, the COVID-19 pandemic gave rise to a change in the way teams interact, and 

challenges related to technological issues are clear. An increase in the number of IMDC patients during 

three months post-lockdown from COVID-19 increased provider stress due to the backlog of patients. 

Moreover, another threat was the cost related to educational initiatives and the campaign videos (SWOT 

Analysis [See Appendix C]). 

Inquiry Question 

In a large tertiary-level cancer center, how does the implementation of an evidence-based IMDC 

guideline affect the rates of readmission, recurrence, and remission for adult cancer patients admitted with 

IMDC? 

PICOT Question 

PICOT is the acronym for patient population (P), intervention (I), comparison (C), outcome (O), 

and timeframe (T). The PICOT method helps guide, articulate, and narrow projected practice 

transformation and delivers the timeline for a short-term project (Melnyk et al., 2019). 

• Population: This population consisted of adult cancer patients (18 years and older) who received 

ICI therapy for their cancer, were suspected of or diagnosed with IMDC, and were hospitalized 

between January and December in 2017 and 2019. 

• Intervention: Evaluation of an evidence-based guideline for IMDC management 

• Comparison: Current IMDC management with no formal consult to GI, word of mouth GI 

referrals 

• Outcome: Difference in patient outcomes related to clinical remission from IMDC, the hospital 

readmission rate for IMDC, the recurrence rate of IMDC 

• Timeframe: 2017-2019 
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Purpose/Aim(s) 

This project's primary aim was to evaluate the impact of clinical practice changes after the IMDC 

guidelines implementation and patient outcomes for the management of IMDC in the project site. The 

second aim was to create an evidence-based tool to standardize the practice of IMDC management across 

the institution. Variables were measured to analyze the difference in the documentation related to 

guideline implementation and patient outcomes. The data relating to guideline implementation and 

practice changes included the GI consult on the first admission, colonoscopy on the first admission, and 

follow-up in the GI clinic. Evaluation of patient outcomes included the measurement of clinical remission 

rates, readmission rates, and recurrence rates. Baseline demographic data including age, sex, race, type of 

cancer, Charlson Comorbidity Index also were obtained. The project included the development of a 

consultation tool for hospitalized IMDC patients with standardization of the practice. In addition, the 

project helped to improve provider practice and patient safety with safe, effective, efficient, patient-

centered, timely management of IMDC patients that was consistent with IOM's aim (IOM, 2013). 

Conceptual Framework 

Change Model: Lewin Change Model 

The theoretical framework used for this project was Lewin's change theory. Lewin’s change 

model is a method used for managing changes within an organization. Following this model will help an 

organization change continuously, which allows the organization to stay competitive (MindTools, n.d.) 

The framework included the use of a three-phase process. The three phases are (1) unfreezing, (2) 

changing, and (3) refreezing.  

The first phase (unfreezing) is to let go of the old patterns that may cause disequilibrium in a 

system that resists changing the current practice. The need for change is recognized during unfreezing, a 

team is formed, and current evidence is reviewed. Unfreezing is typically the most stressful and 

challenging part of the project, and a compelling message of why the change is needed must be 

communicated well (MindTools, n.d.). For the success of this stage, it is essential to have strong support 

from the departmental/institutional leadership. For this project, unfreeze occurred due to meetings 
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facilitated by the DNP scholar with departmental leaders, internal medicine leaders, and other oncology 

specialties using ICI for cancer treatments. The meetings included presenting the issues with the current 

management of IMDC patients and why the improvement in practice was necessary. 

The second phase (changing) involves the movement where the organization allows trial and 

error to occur. During this phase, people begin to accept changes, and more people are observed 

performing them, and slowly, the new knowledge can be accepted. Change does not happen overnight, 

and people take their time to accept changes. Based on the evidence for IMDC management, the project 

team collected and analyzed data on pre- and post-implementation of the IMDC guideline to support the 

needed change. The Doctor of Nursing Practice (DNP) student compared results before and after 

establishing the IMDC guideline and identified positive outcomes. Multiple education sessions informed 

the different departmental providers and nurses about following IMDC guidelines using the consultation 

tool.  

The third phase (refreezing) involves adapting the new knowledge as the new standard of practice 

(Manchester et al., 2014). During refreezing, the team understood that the changes were maintained and 

incorporated into everyday practice (MindTools, n.d). This project increased the use of guidelines for 

standardizing the IMDC management across the institution and improved patient outcomes.  
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Section II 

Presentation of the Evidence and Literature Review 

Search Strategy 

It was necessary to understand the extant body of analysis on this topic. Consequently, the student 

conducted a literature review in the electronic database collection of the Texas woman's University 

(TWU) library. The TWU library databases consist of Cumulative Index to Nursing and Allied Health 

Literature Plus with full text, the Medical Literature Analysis and Retrieval System Online MEDLINE), 

the Cochrane Library, Medical Subject Heading (MeSH), and PubMed. The DNP student used Boolean 

and MeSH phrases for this project, having the following practical, key search terms: ICIs, 

Immunotherapy-related adverse events, management, diarrhea, colitis, guidelines. Additional search 

items helped identify articles associated with the topic(s) of ICIs, immune-related adverse events, and/or 

immunotherapy-induced diarrhea colitis, its management, and practice guidelines. The searches retrieved 

2456 articles published between 2016 and 2021. Only 225 articles included immunotherapy-related side 

effects. Of the 225 articles, only 37 included systematic reviews and randomized control trials, including 

six guidelines. After giving attention to the PICOT question and facts that best supported evidence-based 

literature, there were 16 articles included in the literature review. 

Level of Evidence 

The strength of each article's evidence used a level-based measurement from the Johns Hopkins 

Nursing Evidence-Based Practice (JHNEBP) model [Dang, D., Dearholt.S,2017] {See Appendix E}. 

● Level I: Systematic reviews or meta-analysis of RCTs 

● Level II: Randomized controlled trials 

● Level III: Non-experimental studies, qualitative or systematic review with or without meta-

synthesis 

● Level IV: Case opinions from experts, including systematic reviews and clinical practice 

guidelines 

● Level V: Literature reviews, opinions of nationally recognized experts, case reports 
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Critical Appraisal 

The DNP student critically appraised each of the 16 articles chosen. Based on their evidence 

level, the critical evaluation revealed two Level I article, five Level II articles, one Level III article, and 

eight Level IV articles. It was difficult to find articles with a moderately high level of evidence because 

using ICIs for cancer treatment is new. Therefore, systematic reviews of RCTs were not available for this 

particular topic. 

The DNP student appraised the articles thoroughly and used the Critical Appraisal Skills Program 

(CASP). The CASP checklist uses ten questions to address three general issues assessed when evaluating 

the articles (CASP checklist, n.d.). The first question is, Are the study results valid? The next question is, 

what are the results, and will those results help locally? (See Evidence Table. Appendix P). 

Evidence Synthesis 

The article by White and Spruce (2015) explains the specific knowledge needed to implement 

clinical practice guidelines for surgical site infection based on the Iowa model of evidence-based practice 

is a Level III following the rating system of the “Johns Hopkins hierarchy of evidence” (Dang & 

Dearholt, 2017). I believe this study is valid because it shows that evidence-based practice guidelines 

provide high-quality care, and it helps to reduce healthcare costs. Further evidence-based practice helps to 

reduce the gap between research and practice. Although the study does not give a specific sample site, it 

describes the settings with a definitive conclusion. This study could apply to any hospital that wants to 

improve clinical practice based on evidence-based practice. 

Car et al. (2017) conducted a systematic review of RCTs and cluster RCTs on the importance of 

digital education on clinical practice guidelines. Results showed that digital education is more effective 

than no intervention or traditional learning of clinical practice guidelines. The review is a Level I article 

using the rating system of hierarchy of evidence (Dang & Dearholt, 2017). This article is valid because it 

gives the importance of education clinical practice guidelines. The findings of this article support the QI 

project, which evaluated the use of clinical practice guidelines at the project site for IMDC. 
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A meta-analysis by Wang et al. (2018) reported on the fatal toxic effects associated with ICIs. 

Wang's article is a Level III according to the rating system of hierarchy of evidence (Dang et al., 2017) 

because meta-analysis showed adverse drug reactions and records from seven academic centers, but it 

was not RCTs. The article is valid because the sample size was large and used reports from seven 

academic centers. The limitations of this study were the rarity of the events, lack of experience among the 

healthcare providers on immunotherapy-induced adverse effects makes it difficult to collect appropriate 

data. However, the study shows that fatal toxic side effects from the ICIs are rare (0.3–1.3%), but the 

highest rate was from colitis (75%). This study is valid for the project because it supports the importance 

and use of a clinical practice guideline for IMDC. 

A systematic review done by Wang et al. (2017) shows that among different ICIs, patients who 

received Ipilimumab have the highest rate of colitis and severe diarrhea compared to other ICIs. 

Moreover, this article supports the need to increase awareness among clinicians about the management of 

ICI-related colitis and the added cost occurring with immune-mediated colitis. Wang is a Level III article 

based on the hierarchy of evidence rating system (Dang et al., 2017). Wang was not a systematic review 

of RCTs but the original study. However, the sample size was good, with a total of 8863 patients and 34 

different studies. This article is relevant for the project topic since it supports the need for creating 

awareness among clinicians on the management of IMDC. 

Sing et al. (2020) conducted a retrospective review on workup and management of IMDC. This 

study reviews the symptoms, grading, and workup for IMDC, and the study shows that immune-mediated 

toxicities are not easily preventable. Sing is a Level IV article based on the hierarchy of evidence rating 

system (Dang et al., 2017). However, it is relevant to the project topic because it gives a standard practice 

guideline for IMDC based on the available evidence. 

Dougan et al. (2021) developed a clinical practice update to manage gastrointestinal and hepatic 

toxicities of ICIs for the American Gastroenterological Association. These guidelines provide best 

practice advice on their diagnosis and management. Since it is a clinical practice guideline, it is 

considered Level IV evidence-based on the hierarchy of evidence (Dang et al., 2017). Dougan's article 
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supports the importance of promptly diagnosing and managing immune-mediated colitis based on the 

available evidence to reduce the severity of the disease. Further, it emphasizes the critical role of the 

gastroenterologist role in diagnosing and managing IMDC. This article is incredibly supportive of the 

project topic since this project aimed to evaluate the effectiveness of guidelines for IMDC management at 

the project site. 

Brahmer et al. (2018) developed clinical practice guidelines for the American Society of clinical 

oncology for immune-related adverse events in patients treated with ICIs. This guideline gives 

recommendations for specific organ system-based toxicity diagnosis and management. The guidelines 

provide a Level IV article based on the hierarchy of evidence because they are guidelines developed by 

the experts of different specialties and multidisciplinary teams, including nursing, based on the best 

evidence available (Dang et al., 2017). The Brahmer et al. guidelines are truly relevant to the topic 

because they include the guideline for managing IMDC and match the guidelines of our institutions. 

A clinical practice guideline developed by Hanen et al. (2017) for the European Society of 

medical oncology to increase awareness, outline strategies, and offer guidance on the recommended 

management of immune-related adverse events in patients treated with ICI therapy. This guideline is a 

Level IV article on the hierarchy of evidence because of development by the national experts on the 

subjects and multidisciplinary teams and systemic reviews of the articles available on the topic (Dang et 

al., 2017). This article is relevant because it provides the practice guidelines for the management of 

IMDC. 

A guideline was developed for the Society of Immunotherapy of Cancer (SITC) toxicity 

management working group by Puzanov et al. (2017) to guide clinicians to manage immune-mediated 

adverse events. This guideline is considered a Level IV article on the hierarchy of evidence. National 

experts on the subjects and a multidisciplinary team developed the article, and systematic reviews are 

available (Dang et al., 2017). The authors identified the study's limitations because the evidence was from 

a relatively new area of cancer treatment. Though there were limitations, based on the available evidence, 
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the article was relevant to the project topic since this project was evaluating the change in practice before 

and after implementing a clinical practice guideline at the project site. 

Thompson et al. (2020) updated clinical practice guidelines for the NCCN. Development included 

interdisciplinary guidance for managing immune-related adverse events and was reported as a high-level 

evidence category. The NCCN guidelines give clear directions for managing IMDC patients. These 

guidelines are a Level IV article on the hierarchy of evidence developed by the national experts on the 

subjects and a multidisciplinary team and systematic reviews of the topical articles available (Dang et al., 

2017). This guideline was relevant to the project topic, where the aim was to evaluate the practice 

changes and patient outcome at the project site pre- and post-implementation of clinical practice 

guidelines for IMDC  

A retrospective study of 327 cancer patients who received ICI between 2011 and 2017 showed a 

record of diarrhea in 117 (36%) patients. This study showed that patients with diarrhea and colitis had 

improved survival outcomes. It also showed that the infection rate was high in patients who received it for 

a longer duration. This study is a Level IV article on the “John Hopkins hierarchy of evidence.” A 

descriptive analysis compared differences in the occurrence and the treatment of diarrhea and colitis. The 

evidence level is weak. However, evidence in this article focused on the patient population, this QI 

project's area of concentration. 

A systematic review by Ibraheim et al. (2020) concluded that corticosteroid, infliximab, and 

vedolizumab effectively manage ICI-induced enterocolitis. The authors performed a systematic review 

with meta-analysis on data of 1210 patients across 39 studies. The sample size was good, but the study 

used research articles and case studies. The review is a Level III article per the Johns Hopkins hierarchy 

of evidence (Dang et al., 2017). Ibraheim explains the effectiveness of anti-inflammatory therapy by 

using available data. This article supported the project on the management of IMDC. 

Abu-Seih et al. (2018) studied 182 patients who underwent endoscopy for IMDC (1/2010–

3/2018). Results show that high-risk endoscopy features and active histologic inflammation represent the 

critical markers of disease severity, with clinical implications. Endoscopy should be used promptly in the 
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design of IMDC-focused treatment algorithms. Though the sample size was small, the study focused on 

the management of IMDC patients. This study is a Level IV article on the hierarchy of evidence (Dang et 

al., 2017). This article supports the project since it shows the importance of endoscopy while deciding the 

guidelines. 

Collins et al. (2020) conducted a systematic review about managing patients with immune 

checkpoint inhibitor-induced enterocolitis. This review included 125 articles. This article explained the 

management of IMDC and the importance of a multidisciplinary team, including a gastroenterologist. 

This article recommended following the guidelines for the management of IMDC. This review is a Level 

III article because of the hierarchy of evidence and is a systematic review of the literature available on 

IMDC (Dang et al., 2017). This article explained the management of IMDC and the role of the 

multidisciplinary team, including gastroenterologists. 

Powell et al. (2020) developed a guideline for managing immune checkpoint inhibitor-induced 

enterocolitis for the British Society of Gastroenterology. Development of the guidelines relied on 

multidisciplinary input. For example, a gastroenterologist provided input about managing immune 

checkpoint inhibitor-induced enterocolitis. The article provided detailed information about the 

investigation and management of immune checkpoint inhibitor-induced enterocolitis. The guideline is in a 

Level IV article based on the hierarchy of evidence that is a consensus framework (Dang et al., 2017).  

Themes  

Primary Theme. The primary theme for this QI project was to evaluate the importance of using 

established clinical practice guidelines to manage a disease or problem. Car et al. (2019) did a systematic 

review, which supports the use of explicit guidelines to help to improve clinical practice. The use of 

standard practice guidelines helps provide quality care and reduce healthcare costs, but education has a 

significant role in standardizing the practice guidelines (White et al., 2015 & Car et al., 2019). 

Second Theme. The second theme unpacked in this research is the current practice of managing 

IMDC. The selected meta-analysis, systemic reviews, and peer-reviewed studies have shown the 

importance of increasing awareness among providers on the management of IMDC. Wang et al. (2017 & 
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2018) explain the toxic effects of immunotherapy and the importance of following the guidelines and 

increasing awareness among the providers. A study conducted by Abu -Seih et al. (2018) revealed that 

high-risk endoscopy features and active histologic inflammation represent the critical markers of disease 

severity that have clinical implications. The prompt use of endoscopy is essential for IMDC-focused 

treatment algorithms. Furthermore, a retrospective study by Y. Wang et al. (2018) showed that patients 

who developed GI toxicity as a side effect of immunotherapy treatment for their cancer had improved 

survival outcomes. 

Third Theme. The third theme was to evaluate the recommendations from different 

organizations on the management of IMDC. Critical reviews were part of the evaluation of guidelines 

established by various agencies on the management of IMDC. The guidelines support the importance of 

consulting a gastroenterologist for grade 2 or above diarrhea/colitis with early endoscopy. Other 

diagnostic studies, including labs and imaging, provided the practice guidelines for adequately managing 

patients with IMDC for a high quality of care and better patient outcome. Evidence included six agency 

guidelines: The NCCN, American Gastroenterology Association (AGA), European Society of Medical 

Oncology (ESMO), American Society of Clinical Oncology ASCO), Society for Immunotherapy for 

Cancer (SITC), and the British Society of Gastroenterology (BSG). 
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Section III 

Methodological Framework 

Restate Inquiry Question 

In a large tertiary-level cancer center, how does the implementation of an evidence-based IMDC 

guideline affect the rates of readmission, recurrence, and remission for adult cancer patients admitted with 

IMDC? 

Methodological Framework 

MFI PDSA is the methodological framework used for this quality improvement project. MFI 

stands for the model for improvement. PDSA is a well-known tool widely used for documenting a test of 

change. The four stages of the PDSA cycle are Plan, Do, Study, and Act. PDSA asks the following 

questions: (a) What are we trying to accomplish? (b) How will I know that a change is an improvement? 

(c) What changes can we make that will lead to improvement? (Institute of Healthcare Improvement, IHI, 

n.d). Answers to the question could come from building on the four stages of the PDSA cycle. Small 

sample audits and PDSA cycles helped to measure and improve local performance. A large sample is not 

necessary to demonstrate the gap in system performance (Etchells et al., 2016). This statement applies to 

this project.  

Objective 

The overall aim of this quality improvement project was to evaluate the impact of an evidence-

based clinical practice guideline for the management and outcome of patients with IMDC. Developing an 

evidence-based consultation tool to standardize the evidence-based management for IMDC across the 

institution relied on data analysis and synthesis results. 

Model for Improvement  

In the long term, this improvement project helped standardize the practice across the institution to 

manage patients with IMDC with the best evidence and thus improved specific patient outcomes (e.g., 

reduced readmission rates, reduced recurrences, achieve clinical remission). In the short term, this QI 
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project evaluated the change in practice before and after implementing clinical practice guidelines in the 

institution to understand the current management practice. 

Steps of the PDSA cycle 

Plan. What were the initial steps necessary to meet the short-term goal of this QI project? During 

this stage, there was a discussion about the current issues in the management of IMDC and a review of 

current practices and evidence-based guidelines. The use of SWOT analysis to identify and evaluate 

current IMDC practices. Departmental team leaders, stakeholders of the institutions discussed the 

evaluation. The project team included a nurse practitioner, two medical students, two GI physicians 

(national and international experts in managing IMDC), and one project analyst.  

Each team member had a specific role. The DNP student was the project lead for this QI project 

with responsibilities for conducting team meetings, coordinating the teams' responsibilities, and updating 

the project's progress. The team decided that a retrospective review of the chart before and after 

implementation of the guideline in our institution would be helpful to evaluate the current practice for 

IMDC management. The team lead and GI physicians used available evidence to identify and determine 

the chart variables for review. The plan for data collection included capturing the patient's basic 

demographics, type of cancer, and documentation of following the current practice guidelines in the 

electronic medical record (EHR).  

Do. A retrospective chart auditing was conducted using the evidence-based audit tool created by 

the expert on the topic. The audit included the charts of patients admitted to inpatient service with 

suspected or confirmed IMDC in 2017 and 2019. There was an exclusion of data from 2020 because the 

COVID-19 pandemic affected the institution's operation and would have skewed the results. During data 

collection, various issues were discussed with the team lead and further discussed in team meetings. This 

step also included data cleaning and the beginning of data analysis. The nurse practitioner cleaned the 

data and performed data analysis as the project lead for this QI project.  

Study. During this step, completing the data analysis and synthesis allowed qualifying the 

outcome due to following the guideline. For this step, evaluation occurred of the intervention, including 



MANAGING IMMUNE-MEDIATED DIARRHEA/COLITIS  23 

GI consult rate, endoscopy rate, GI follow-up rate. Patient outcomes were evaluated by measuring 

readmission, remission, and recurrence rates. There were reviews of the outcomes and team discussions. 

The team agreed on an action plan to improve standardizing the practice across the institution. The plan 

included implementing a consultation tool that guided the primary oncology and GI team to follow the 

guidelines. 

Act. There were discussions with the departmental leaders and the immune-mediated colitis 

research group about the retrospective analysis during this stage. The expected outcome of the analysis 

was supportive of emphasizing the need for standardizing the practice in the management of IMDC across 

the institution. A run chart helped evaluate the post-implementation guidelines' results, and those results 

showed a change in practice with positive outcomes. Many more patients had received consultation to the 

GI service for managing IMDC since implementing the practice guidelines. The consultation tool 

developed was based on the Project ENABLE II program, an evidence-based cancer control program 

developed in 2009 to enhance the quality of life for cancer survivors (NCI, 2009) [See Appendix F]. The 

importance of using the IMDC consultation tool was discussed in the team meeting and colitis research 

group meeting and later approved. The goal was to implement the consultation tool with one sub-

specialties as the next Level of the PDSA cycle. 

Measures. The outcomes measured were the IMDC clinical remission rate, readmission rate, and 

recurrence rate. There was a retrospective analysis of the basic demographic data and other disease-

specific data for the population of interest. 

Ethical Considerations.  

This QI project recognized the ethical considerations related to scientific validity, fair subject 

selection, and favorable risk-benefit ratio (Melnyk & Fineout-Overholt, 2019). Following an appropriate 

method ensures scientific validity. QI activities can be poorly designed and can affect the implementation 

outcome, wasting time and resources for those involved (Melnyk & Fineout-Overholt, 2019). This QI 

project used the IHI model for improvement and selected the proper patient population with shared risks 

and benefits. Inclusion and exclusion criteria mirrored the project's aims and objectives (Melnyk & 
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Fineout-Overholt, 2019). Finally, the favorable risk-benefit ratio in any evidence-based QI project may be 

relatively low because the project uses only available evidence (Melnyk & Fineout-Overholt, 2019). 

This QI project, "Evaluation of an evidence-based guideline for the management of IMDC," was 

reviewed by TWU IRB (Dallas) and determined that this QI project did not require IRB review. Also, 

because it was a quality improvement project with no intent to generalize data, it did not meet the 

definition of human subject research. Consequently, the DNP student received QI project approval on 

May 3, 2021 (See Appendix G). 

Interprofessional Collaboration. The DNP student led this QI project and was responsible for 

organizing meetings, assigning the role of other team members, and coordinating data collection and 

analysis. Another team member, the DNP student's preceptor, is the Director of Medicine for the 

Immune-mediated Toxicity Department and was the clinical site manager. She is also a national and 

international expert on the management of IMDC and is the key person who develops guidelines for the 

management of IMDC for many national organizations. These include the following organizations: SITC, 

NCCN, ASCO, AGA. Other team members included an institutional expert in IMDC management, two 

medical students who assisted with data collection, and a medical resident who assisted with data analysis 

at the project site. Other key stakeholders for this project were the hospital system, the immune-oncology 

toxicity management team, primary oncology clinicians, GI physicians, advanced practice providers, and 

patients who receive ICI treatment for their cancer. 

Data Collection Process and Planning. This QI intervention project received approval on May 

3, 2021, by TWU. For this project, we conducted a retrospective chart review. We reviewed the charts for 

adult cancer patients admitted to the hospital between January 2017 to December 2017 and January 2019 

to December 2019 with suspected or diagnosed immune-mediated colitis. Included in the project were 

adult cancer patients who received PD-I agents, PDL-1 agents, CTLA-4 agents as single or multiple agent 

therapies for a malignancy under a clinical trial or otherwise. Excluded from the project were patients 

who developed and/or were treated for other irAE (e.g., endocrine, pulmonology, dermatology irAE). 

Also excluded from the project were patients with diarrhea or colitis and another concomitant irAE and 
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patients with infectious diarrhea and colitis. Patient data came from institutional electronic medical 

records, pharmacy databases, and the program analyst did this for the GI department.  

The team lead and physician experts in IMDC management identified the primary demographic 

and disease-specific variables collected. The selection relied on the evidence research used to collect the 

patient's chart data. The DNP student was the leading person for collecting the data. The DNP student 

also distributed the list of eligible patients with a specific identification number to the two medical 

students in the team. The plan was to finish the initial data collection in two weeks. 

The first objective was to review the eligible chart based on the audit tool to evaluate the change 

in practice on IMDC management. The second objective was to synthesize the data and recommend 

standardizing the practice of IMDC management by developing a consultation tool based on the results. A 

power analysis determined the ideal sample size, which was 126, and included 59 patients from the 2017 

sample and 67 patients from the 2019 sample. 

Plan for Data Analysis. Following data collection, the data were sent to the team leader (the 

DNP student) using the eligible patient chart. Data review and multiple data cleanings followed. The DNP 

student made decisions about the final data representative of 2017 and 2019. Baseline demographics and 

IMDC related characteristics were synthesized, and statistical analysis took place with the help of the 

Center for Research and Design Analysis at TWU. A run chart showed the number of GI consults per 

month before and after implementing the guideline. The denominator was the number of qualifying 

patients, and the numerator was the frequency of GI consult. A run chart helps to visually evaluate the 

improvement since improvement happens over time (IHI, 2021). Furthermore, Pearson Chi-Square 

analysis helped to quantify patient outcomes pre- and post-implementation of guidelines. 

Evaluation Plan. The stakeholders and department leaders received a presentation that evaluated 

the outcome. The patient outcome measured the IMDC clinical remission rate, readmission rate, and 

recurrence rate. Based on the guideline measurements, the intervention outcome was the GI consult rate, 

endoscopy rate during initial IMDC admission, and GI follow-up rate upon discharge within two weeks. 

Analysis of primary demographic data included measures of age, sex, race, etc. Subsequent evaluations 
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compared pre- and post-implementation of the guidelines. Bar charts and tables represented the practice 

change and patient outcome pre and post-implementation of the guidelines. A run chart showed monthly 

rates of GI consults pre and post-implementation of IMDC guidelines. . The development of pre- versus 

post-guideline components relied on Pearson Chi-Square p-values. Discussion of results took place in the 

GI Department and colitis research meetings. Data analyzed and interpreted helped to decide the plan. 

The plan for implementation of the consultation tool also was presented. Implementation encouraged 

people to follow the guidelines by using the checklist in the tool. 

After obtaining approval from the GI department leadership, discussions setting up the 

consultation tool took place with different oncology department leaderships as part of the second PDSA 

cycle. The plan started with one oncology specialty and proved an institution-wide consultation tool for 

other oncology specialty services. The institution-wide expansion was the basis for a future PDSA cycle. 

Changes occurred accordingly to improve patient care with IMDC, improve patients' outcomes, and 

increase provider satisfaction. 

Proposed Budget and Timeline 

Since this QI project was a retrospective review of the eligible patients, the proposed budget was 

minimal. All the team members volunteered for this project. The DNP student gave zoom presentations 

for advanced practice providers in the GI department about the importance of the IMDC guideline and the 

consultation tool plan. There was linkage of the evidence-based consultation tool created by the DNP 

student to EHR by the GI EPIC team, without any cost. The only cost was making the charts of guidelines 

and algorithms to present to the different departments when necessary. The timeline for the project from 

the first step was eight months. The project started in January 2021 and completed in August 2021. A 

Gantt chart illustrates the timeline (See Appendix H). 
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Section IV 

Findings and Results 

Characteristics of the Sample 

Data collection occurred for patients admitted with IMDC symptoms that occurred during 2017 

and 2019. There were 1730 patients identified for the year 2017 and 1731 patients identified for 2019. 

However, there were 1658 patients excluded for 2017 and 1660 patients excluded for 2019. The reasons 

for excluding these patients included no IMDC diarrhea, infectious diarrhea, or other reasons. Additional 

exclusions included 12 patients from 2017 and 5 patients from 2019. The reasons for these further 

exclusions were no diarrhea/colitis (3), disease progression (3), other irAEs (1) for the year 2017, and no 

colitis (3), and diagnosis of IMDC in 2020 (2) for the year 2019, respectively. The final sample included 

126 patients, 59 patients from 2017, and 67 patients from 2019 (See Figure 1). 

The initial data, collected using an Excel® spreadsheet, were organized, analyzed, and assessed. 

There were many modifications and updates. Finally, with the help of a TWU statistician, data were 

tested and retested several times to eliminate errors and maintain consistency and stability (See Sample 

Data Sheet, Appendix I). IBM® SPSS® statistical software, version 25, received the appraised data for 

further statistical analysis (Pallant et al., 2011). 
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Figure 1 

Flow Chart of Sample 

 

Power Analysis for Targeted Sample 

The G-Power software program executed a power analysis to determine the ideal sample size 

(Heinrich-Heine-Universität Dűsseldorf, 2020). The intent was to estimate the target sample size for 80% 

power, p of 0.05, and medium effect size of 0.50. Based on the assumptions, the desired sample size was 

34 in each group. Figure 2 illustrates the results for a two-tailed, independent statistical t-test. 
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Figure 2 

Power Analysis of Sample 

 

 

Demographic Variable Characteristics 

Table 1 shows the patients' basic demographics and oncology history. The median age of the 

cohort population was 62 (49%), 81 (64%) were male patients, mainly white patients (105 [85%]) with a 

median Charlson Comorbidity index of 4.75. Genitourinary cancer is the most frequent cancer type 

(36%), followed by melanoma (23%) and 104 patients with stage IV cancer (83%).  
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Table 1 

Patient's Basic demographic Characteristics 

N=126 

 

 

Outcome  

Table 2 summarizes clinical intervention per guidelines and patient outcomes. The number of GI 

consults for IMDC was significantly improved in 2019 compared to 2017 with a p-value of < 0.001 (n = 

55, 84% in 2019 and n = 31, 56% in 2017). There was a significant increase in the number of patients 

who had endoscopic evaluations during the first IMDC admission. In 2019, 47 patients (72%) had 

endoscopic evaluation compared to 2017, only 29 patients (47%) with a p-value of 0.003. Further, in 

2019 50% of patients had a GI follow-up within two weeks after being discharged from the hospital 

compared to 32% in 2017 (See Table 3 and Figure 3). 

Measurement of different patient outcomes showed the readmission rate after the initial 

admission for IMDC, recurrence of IMDC after the initial IMDC treatment, and final remission rate of 

IMDC. There was a significant reduction in the readmission rate in 2019 compared to 2017 (25% vs. 51% 

respectively) with a p-value of p=0.002. The recurrence of IMDC was significantly reduced in 2019 

compared to 2017 at 23% in 2019 and 50% in 2017, with a p-value of 0.001. Finally, the clinical 

remission rate also improved in 2019 compared to 2017. The rate was 86% in 2019 and 71% in 2017, 
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with a p-value of 0.038. Though the clinical remission rate was not statistically significant, it was 

considered clinically significant with the improvement of the remission rate (See Table 4 and Figure 4).  

Table 2 

IMDC related characteristics and patient outcome in 2019 vs. 2017 
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TABLE 3 

Analysis of the Interventions 

Intervention   change in rate: 2019 vs. 2017 p-value 

GI consult 84% (2019) vs 56% (2017) p-value=0.001 

Endoscopy 72% (2019) vs 47% (2017) p-value= 0.003 

GI Follow-up 50% (2019) vs 32% (2017) p-value=0.038 

 

FIGURE 3 

Practice Change 
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TABLE 4 

Analysis of the Patient Outcome 

Outcome Change in rate: 2019 vs. 
2017 

p-value 

Readmission rates for IMDC  25% vs 51% p-value-0.002 

Recurrence for IMDC 23% vs 50% p-value-0.000 

Remission rates for IMDC 86% vs 71% p-value-0.319 

 

FIGURE 4 

Colitis-Related Outcome 
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Run Chart on Monthly GI Consult Rate Pre- and Post-Implementation 

A run chart for monthly rates of guideline documentation identified the number of GI consults (See 

Figure 5). The numerator was the number of GI consults, and the denominator was the number of qualifying 

medical records. The run chart shows that the median consult rate was 50% in 2017. During 2019, the rate was 

significantly improved, with a median of 83%, and for many months, it was up to 100%.  

Figure 5 

Run Chart of GI Consult Occurrence Proportions per Month in 2017 &2019 

 

Pearson Chi-Square Analysis of the Two Samples for the Years 2017 and 2019 

Pearson Chi-Square analysis showed the association between the two independent samples. In this QI 

project, the Pearson Chi-Square test showed the association of the intervention variable based on guidelines 

and patient outcomes after the intervention and before and after implementing the IMDC guideline (Brunel 

ASK, 2013). The intervention variable included GI consult rate, endoscopy rate on the initial IMDC 

admission, and GI follow-up rate within two weeks after hospitalization for the initial IMDC of the sample for 

the years 2017 and 2019. It also showed patient outcomes, including clinical remission rates, readmission rates, 

and recurrence rates of patients with IMDC in the sample for 2017 and 2019. 



MANAGING IMMUNE-MEDIATED DIARRHEA/COLITIS  35 

Pearson Chi-Square Analysis of GI Consult 

A cross-tabulation using Pearson Chi-Square compared the frequency of GI consults, and it gave 

a Pearson Chi-Square value of 11.407 with a p-value of 0.001 (p < 0.005), which was statistically 

significant (See Appendix J). 

Pearson Chi-Square Analysis of Endoscopy Performed on the Initial IMDC Hospitalization 

A cross-tabulation using Pearson Chi-Square compared the frequency of endoscopy performed on 

the initial IMDC hospitalization, and it gives a Pearson Chi-Square value of 8.637 and p-value of 0.003 (p 

< 0.005), which was statistically significant (See Appendix K.) 

Pearson Chi-Square Evaluation on GI Follow-Up Within Two Weeks of Discharge 

A cross-tabulation using Pearson Chi-Square compared the frequency of GI follow-up within two 

weeks after hospitalization for the initial IMDC hospitalization. There was a Pearson Chi-Square value of 

1.889 and a p-value of 0.169 (p > 0.005), which was not statistically significant, but there was an increase 

in the follow-up rate in the 2019 sample compared to 2017 (See Appendix L). 

Pearson Chi-Square Analysis on Readmission Rate for IMDC 

A cross-tabulation using Pearson Chi-Square analysis compared the frequency of readmission 

between 2017 and 2019 for initial IMDC hospitalization. The results gave a Pearson Chi-Square value of 

11. 310 and a p-value of 0.001 (p < 0.005), which was statistically significant and supported that 

following the IMDC guideline for the management of IMDC might help decrease the readmission rate in 

2019 compared to 2017 in the given sample (Appendix M). 

Pearson Chi-Square Analysis on Recurrence of IMDC after Initial Treatment 

A cross-tabulation using Pearson Chi-Square compared the frequency of recurrence of colitis 

symptoms while on IMDC treatment in the given sample for 2017 and 2019. The Pearson Chi-Square 

value was 16.126 and a p-value of 0.000 (p < 0.005), which was statistically significant and supported 

that following the IMDC guideline for the management of IMDC might help to reduce the recurrences in 

2019 compared to 2017 in the given sample (See Appendix N). 
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Pearson Chi-Square Evaluation of IMDC Remission on the Given Sample  

A cross-tabulation using Pearson Chi-Square compared the frequency of remission from colitis 

without any clinical symptoms of IMDC in the given sample for 2017 and 2019. The Pearson Chi-Square 

value was 8.270 and a p-value of 0.016 (p > 0.005), which was not statistically significant. However, 

there was a clinical improvement in remission rate and supported that following the IMDC guideline for 

the management of IMDC might be helped to increase in remission in 2019 compared to 2017 in the 

given sample (See Appendix O). 

Discussion and Conclusion 

The project's primary aim was to evaluate the outcome of implementing a guideline for managing 

IMDC colitis. Secondly, the data collection and analysis showed that the appropriate intervention 

included consulting a GI team specializing in managing the IMDC patients and doing early endoscopy for 

effective pathological diagnosis. Appropriate follow-up in the GI clinic upon discharge helped improve 

patient outcomes with IMDC by decreasing the readmission rate and reducing the recurrence of IMDC. 

Finally, the DNP student wanted to develop an evidence-based consultation tool to be used by providers 

who treat the patient with IMDC and share the experience and expertise gained during the project 

implementation. 

To help meet the primary aim of this project, the expert in managing IMDC developed an audit tool 

that included pertinent variables based on available research and evidence-based practice. The tool was 

converted to a data collection format to extract the data from the EHR of patients with IMDC admitted to 

inpatient service in 2017 and 2019. These data evaluated the difference in managing patients with IMDC 

admitted to inpatient service before and after implementing a practice guideline. The data analysis supported 

the critical goal of assessing the change in practice and using these results to improve the practice. An 

objective was to improve the outcome of patients with IMDC by improving the quality of care and reducing 

healthcare costs. These processes were among the most important the DNP student wished to disseminate. 

This QI project identified the following significant statistical analysis results for practice change 

and impacted patient outcomes. There were significant improvements in GI consult rate, endoscopy rate, 
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and GI follow-up rate in 2019 compared to 2017. There was a statistically significant improvement in GI 

consult rate and endoscopy rate in 2019 compared to 2017, with a Pearson Chi-Square value of 0.001 (p < 

0.005) for GI consult rate and 0.003 (p < 0.005), respectively. The GI follow-up rate also improved in 2019 

compared to 2017. In 2017 only 37% of IMDC patients were followed in the GI clinic upon discharge 

within two weeks. In 2019 the rate increased to 50% with a Pearson Chi-Square value of 0.038. 

The implementation of practice guidelines helped improve the outcome of patients with IMDC by 

reducing the readmission rate as follows: 25% in 2019 vs. 51 % in 2017 with a p-value of 0.002, the 

recurrence rate of 23% vs. 50% in 2017 and 2019, respectively. The remission rate, the absence of IMDC 

symptoms at the last follow-up of patients, was 86% in 2019 compared to 71% in 2017, with a p-value of 

0.319. Overall, this quality improvement project supports that following the practice guideline for IMDC 

and management of IMDC by a specialized GI team improved patient outcomes. 

Limitations/Barriers  

The most substantial limitation was the data collection period impacted by COVID-19 (2017 and 

2019). The initial plan was to collect data two years before the IMDC guideline implementation and two years 

after implementation. However, the institution's operation changed in 2020 due to COVID-19. There was a 

data limit for 2017 through 2019, and the concern was the 2020 data would skew the overall results. The 

sample size was further affected due to the limited year that would have otherwise allowed for an increased 

number of subjects, which could have affected the findings with even better outcomes. The other limitation 

was difficulty in obtaining HER data during data collection because of inconsistent HER documentation. In 

addition, the variables were difficult to find or were undocumented. Another limitation was the resistance from 

the providers for change in practice during the educational session. However, there was significant evidence to 

support that following the practice guideline for IMDC will improve patient outcomes.  
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Section V 

Recommendations/Implications for Practice 

Recommendations and Implications for Practice 

ICI has become a treatment option for several advanced cancers, and ICI has significantly 

improved overall survival and delay in disease progression. Consequently, the use of ICI has expanded 

dramatically (Johnson et al., 2020). ICI's major drawback is the potential for irAEs which includes IMDC 

also. Early recognition and prompt intervention are essential for the proper management of irAEs 

(Johnson et al., 2020). With such strong evidence from the results of this QI project, we expect a change 

in practice with increased adherence to the guideline for managing IMDC at the practice site. 

The most significant goal of this QI project was to standardize the practice for IMDC across the 

institution, thus improving patient outcomes. The institution has a GI immune toxicity research group 

whose primary aim is to improve the management of IMDC with more research and quality improvement. 

Educating the providers about this QI project's outcome may help improve the practice for IMDC 

management at our institution and encourage more providers to follow the guideline. Furthermore, the use 

of the consultation tool allows the providers to follow the IMDC guideline more easily. Finally, using the 

consultation tool will help improve the IMDC documentation in HER and thus help in future data 

collection and research, which was one of the challenges faced during this project. 

For the success of this project, support from the departmental leaders and institutional leaders was 

very important. As the number of patients receiving ICI therapy increases every day, there is an expected 

increase in patients with different irAEs. The goal was to develop a subspeciality group that manages the 

irAEs and follows the guideline. The project team reevaluated the PDSA and determined what steps to 

take and changes to make for the next round. Despite all our efforts, the fact remains that institutional 

bureaucracy and politics are significant issues. The DNP student’s firm belief was that we needed buy-in 

from the very top for this project to be truly successful. 
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Applications to Other Clinical Settings 

The evaluation of the IMDC management guideline showed a very positive patient outcome that 

supports the importance of using the guidelines for IMDC management. The data analysis findings helped 

mitigate the risk factors, helped improve the early GI intervention and GI clinic follow-up, thus helping in 

early remission, and reduced readmission for IMDC related issues. This initiative will help improve the 

standard practice, improve patient satisfaction and outcomes, and help patients get back to cancer 

treatment without long delays. Additionally, effective communication among the providers and care 

coordination interventions are engaged to improve transitional care outcomes. After standardizing the 

practice for IMDC management across the institution, with further data analysis, the results can help 

standardize the practice of IMDC management, even for another institution. 

Self-Reflections 

Immune checkpoint inhibitors are novel anti-neoplastic drugs, and the number of patients treated 

with ICI increases every day as the FDA approves them for more advanced cancers. IMDC is one of the 

most common toxicity forms of ICI treatment. As the number of patients receiving ICI increases, there is 

the expectation that the number of IMDC patients will increase in the daily clinical practice of the DNP 

student at the project site, especially when working for a large tertiary-level cancer institution. Doing this 

QI project as a DNP implementation scholar, the DNP student learned the different steps needed to 

conduct a quality improvement project. Using Levin's change theory, the DNP student recognized the 

need for a change in practice for IMDC management at the project site. Using the IHI model for 

improvement PDSA cycle helped the DNP student organize and focus on the project steps. 

While leading this project, the DNP student developed an interprofessional relationship with the 

expert in this topic at institutional, national, and international levels. Furthermore, leading this project 

helped improve the DNP student’s leadership skills by conducting informative meetings with 

stakeholders. Moreover, leading this QI project helped the DNP student serve as an active participant in 

the GI colitis research group and do many IMDC cases presentations and other challenging cases. One of 

the happiest moments was that the abstract about this QI project was accepted for the American College 
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of Gastroenterology national conference for oral presentation since it is a novel subject. The DNP student 

could proudly say that leading this QI project as part of the DNP program helped improve leadership 

skills as an implementation scholar. 

Alignment with DNP Essentials 

The DNP essentials 2021 emphasize the need for a student obtaining a doctorate in nursing 

practice to do a scholarly project that aims to improve the quality of clinical practice (AACN, 2021). 

Further, leading a scholarly project encourages a student to improve knowledge, leadership skills, and 

teamwork. DNP essentials include ten domains. 

1: Domain I: Knowledge for Nursing Practice 

The DNP scholar demonstrated Domain I by translating and synthesizing nursing knowledge and 

other scientific knowledge into practice and demonstrating the application of nursing science into practice 

(AACN, 2021). 

2: Domain II: Patient-Centered Care 

The DNP scholar demonstrated Domain II by promoting caring relationships to improve 

outcomes, using advanced communication systems with a diverse audience, and developing an evidence-

based consultation tool to standardize the practice, promoting patient-centered care (AACN, 2021). 

3: Domain V: Quality and Safety 

By doing this quality improvement project, the DNP scholar demonstrated the domain by 

enhancing the quality of care and minimizing the risk of harm for patients and providers (AACN, 2021). 

4: Domain VI: Interprofessional Partnership 

The DNP scholar demonstrated interprofessional partnership by doing this project. The DNP 

scholar used the input from experts of other professions and facilitated the improvement in 

interprofessional communications of individual information (AACN,2021). 

5: Domain VIII: Information and Healthcare Technologies 

The DNP scholar demonstrated DNP Domain VIII by evaluating the impact of health information 

exchange, interoperability, and integration to support patient-centered care (AACN, 2021). 
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Next Steps 

The next steps include standardizing the practice across the institution by education using the 

positive results from the data analysis. As a part of the next step, the DNP student recommended starting the 

PDSA cycle II with the implementation of the consultation tool developed based on Project ENABLE II. 

Implementation must include one of the oncology specialties as part of piloting and implementing it in the 

different departments. Based on the outcome of using the consultation tool, there must be further education 

for the providers in using the consultation tool. The overall plan for the next step is to develop a separate 

full-time IO toxicity management subspecialty group. The group must have the authority to ensure all 

groups follow the guidelines. Further, the positive results from the data analysis finding will help mitigate 

the risk factors and emphasize the importance of following the guidelines and consulting a GI specialty in 

managing IMDC in state and nationwide hospitals that have patents on immunotherapy receive treatment for 

immune toxicity. 

Project Dissemination 

Dissemination helps promote and exchange the ideas or messages of QI project results which further 

helps to reach more people and thus increase influences in practice change. Therefore, dissemination is vital to 

sustaining improvement and spreading research outcomes to more channels' experts. This project is one of the 

first to focus on IMDC outcomes by following the guidelines. Therefore, the DNP project has a significant 

impact on changing the practice of IMDC at the institutional, national, and international levels. The DNP 

student did present the project process and outcome to TWU faculty and peers via a zoom meeting. 

Further, as the project leader, the DNP student presented this project for the monthly colitis research 

group and received excellent feedback. The abstract was submitted to the American College of 

Gastroenterology (ACG) for presentation at their annual conference. The ACG accepted the abstract for an 

oral presentation at this year's (2021) conference. Following the project's completion, the goal is to submit 

the manuscript to the Immuno-Oncology Society for publication. As a result of the presentation and 

publication, the project's results will reach more professionals taking care of patients with IMDC, improving 

patient outcomes. 
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Appendix A 

Common Terminology Criteria for Adverse Events (CTCAE) 

for Gastrointestinal Toxicity 
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Appendix B 

NCCN Guidelines 

NCCN guidelines for the management of gastrointestinal toxicity from ICIs 
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Appendix C 

SWOT Analysis 

Strength 

• Supportive leadership 

• Magnet hospital 

• Well established quality improvement 

department 

• Patient-centered care 

• Align with the institution’s core 

values- Caring, discovery, safety 

Weakness 

• Large institution 

• Providers with different preferences 

• Difficulty to get interprofessional 

leaders due to their busy schedule 

• Resistance to change from providers 

• Inadequate number of providers with 

expertise in managing IMDC 

Opportunity 

• Standardizing the practice to improve 

patient outcome 

• Reduce readmission rate 

• Improve patient satisfaction with 

specialized care 

• Develop an evidence-based 

consultation tool 

Threat 

• Covid- 19 impact on meeting-eg: lack 

oof face to face meeting 

• Increase number of IMDC patients in 

the last few months post-lockdown 

increases the providers' stress 
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Appendix D 

Gap Analysis–Needs Assessment 
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Appendix E 

Johns Hopkins Nursing Evidence-Based Practice Model and Guidelines 
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Appendix F 

IMDC Consultation Tool 
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Appendix G 

Letter from IRB 
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Appendix H 

Project Gantt Chart 
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Appendix I 

Sample Data Sheet 
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Appendix J 

Pearson Chi-Square: GI Consult 

  

 

 

GI consult, 0= no, 1=yes * @2019 Cross-tabulation 
 
  

Count      

  

@2019 

Total 

 

2017 2019  
GI consult, 0= no, 1=yes No 28 10 38 

 
Yes 36 52 88 

 
Total 64 62 126 

 

      

Chi-Square Tests 

  Value df 

Asymptotic 
Significance 

(2-sided) 
Exact Sig. (2-

sided) 
Exact Sig. (1-

sided) 

Pearson Chi-Square 11.407a 1 0.001     

Continuity Correctionb 10.133 1 0.001     

Likelihood Ratio 11.771 1 0.001     

Fisher's Exact Test       0.001 0.001 

Linear-by-Linear 
Association 

11.316 1 0.001     

N of Valid Cases 126         
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Appendix K 

Pearson Chi-Square: Endoscopy Performed 

 

 
Endoscopy performed during the first colitis admission, 0=no, 1=yes * @2019 Cross-
tabulation 

 
Count      

  

@2019 

Total 

 

2017 2019  
endoscopy performed 
during the first colitis 
admission, 0=no, 1=yes 

0 34 17 51 

 
1 30 45 75 

 
Total 64 62 126 

 

      

Chi-Square Tests 

  Value df 

Asymptotic 
Significance 

(2-sided) 
Exact Sig. (2-

sided) 
Exact Sig. (1-

sided) 

Pearson Chi-Square 8.637a 1 0.003     

Continuity Correctionb 7.603 1 0.006     

Likelihood Ratio 8.765 1 0.003     

Fisher's Exact Test       0.004 0.003 

Linear-by-Linear 
Association 

8.569 1 0.003     

N of Valid Cases 126         
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Appendix L 

Pearson Chi-Square: GI Follow-Up 

 

 

 

Post-discharge follow-up with GI in 2 weeks 0=no, 1= yes * @2019 Cross-tabulation 

 
Count      

  

@2019 

Total 

 

2017 2019  
post-discharge follow-up 
with GI in 2 weeks 0=no, 
1= yes 

0 58 51 109 

 
1 6 11 17 

 
Total 64 62 126 

 

      

Chi-Square Tests 

  Value df 

Asymptotic 
Significance 

(2-sided) 
Exact Sig. (2-

sided) 
Exact Sig. (1-

sided) 

Pearson Chi-Square 1.889a 1 0.169     

Continuity Correctionb 1.240 1 0.265     

Likelihood Ratio 1.911 1 0.167     

Fisher's Exact Test       0.199 0.133 

Linear-by-Linear 
Association 

1.874 1 0.171     

N of Valid Cases 126         
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Appendix M 

Pearson Chi-Square: Readmission for IMDC 

 

 

Readmission for colitis symptoms 0= no, 1=yes * @2019 Cross-tabulation 

 
Count 

     

  

@2019 

Total 

 

2017 2019  
Readmission for colitis 
symptoms 0= no, 1=yes 

0 31 48 79 
 

1 33 14 47 
 

Total 64 62 126 
 

      

Chi-Square Tests 

  Value df 

Asymptotic 
Significance 

(2-sided) 
Exact Sig. (2-

sided) 
Exact Sig. (1-

sided) 

Pearson Chi-Square 11.310a 1 0.001     

Continuity Correctionb 10.105 1 0.001     

Likelihood Ratio 11.560 1 0.001     

Fisher's Exact Test       0.001 0.001 

Linear-by-Linear 
Association 

11.220 1 0.001     

N of Valid Cases 126         
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Appendix N 

Pearson Chi-Square: Recurrence of IMDC 

 

 

 

Recurrent diarrhea or colitis symptoms, 1= yes, 2= no, 3=persistent symptoms &gt;=grade 2 
even on colitis treatment * @2019 Cross-tabulation 

Count 
    

  

@2019 

Total 2017 2019 

Recurrent diarrhea or 
colitis symptoms, 1= yes, 
2= no, 3=persistent 
symptoms &gt;=grade 2 
even on colitis treatment 

1 33 11 44 

2 30 48 78 

3 1 3 4 

Total 64 62 126 

     

Chi-Square Tests 
 

  Value df 

Asymptotic 
Significance 

(2-sided)  
Pearson Chi-Square 16.126a 2 0.000 

 
Likelihood Ratio 16.718 2 0.000 

 
Linear-by-Linear 
Association 

15.346 1 0.000 

 
N of Valid Cases 126     
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Appendix O 

Pearson Chi-Square: Remission of iMDC 

 

 

 

Final colitis outcome at last follow-up: clinical remission=1, clinical response=2, persistent 
symptoms=3 * @2019 Cross-tabulation 

Count 
    

  

@2019 

Total 2017 2019 

Final colitis outcome at last 
follow-up: clinical 
remission=1, clinical 
response=2, persistent 
symptoms=3 

1 47 55 102 

2 12 2 14 

3 3 5 8 

Total 62 62 124 

     

Chi-Square Tests 
 

  Value df 

Asymptotic 
Significance 

(2-sided)  
Pearson Chi-Square 8.270a 2 0.016 

 
Likelihood Ratio 9.058 2 0.011 

 
Linear-by-Linear 
Association 

0.922 1 0.337 

 
N of Valid Cases 124     
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Appendix P 

Evidence Table 

Number Author and date 

Theoretical/ 

conceptual 

framework 

Research 

question, 

Hypothesis 

Methodology 
Analysis and 

results 

Level /  

Quality 
Critical appraisal 

Appraisal: worth to 

practice. 

1 

Grimshaw, & 

Russelet,1993. 

Effects of 

clinical 

guidelines on 

medical 

practice: A 

systematic 

review of 

rigorous 

evaluations 

No defined 

framework 

Effects of 

clinical 

guidelines on 

clinical care 

A systematic 

review of 59 

published clinical 

guidelines 

included clinical 

guidelines for 

specific disease 

conditions, 

preventive care, 

prescribing, or 

other measures. 

Out of 59 

papers, 4 

showed 

significant 

improvement 

in the process 

of care 

following the 

introduction of 

guidelines, and 

many others 

showed 

substantial 

improvement 

in quality of 

care 

Level 1 

The articles used 

for systematic 

review were 

randomized 

control studies, 

but they included 

balanced 

incomplete 

block, 

randomized cross 

overs, and simple 

randomized. The 

conclusion was 

that explicit 

guidelines do 

improve clinical 

practice in the 

context of 

rigorous 

evaluations 

This article is useful 

since it supports the 

use of clinical 

guidelines to improve 

the clinical [practice 

2 

White, S., 

Spruce, L. 

(2015). 

Perioperative 

nursing leaders 

implement 

clinical practice 

guidelines using 

the Iowa model 

No conceptual 

framework 

Specific 

knowledge is 

needed to 

implement 

clinical practice 

guidelines for 

surgical site 

infections using 

the Iowa model 

Used Iowa model 

of evidence-based 

practice steps to 

implement the 

guidelines  

Study shows 

that using 

evidence-based 

practice 

provides high-

quality care 

and helps to 

reduce 

healthcare cost 

Level II 

The results 

support the 

importance of 

evidence-based 

practice and 

developing the 

guidelines based 

on it, which 

helps to provide 

high-quality care 

This article supports 

the use of evidence-

based practice 

guidelines in clinical 

practice. 
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of evidence-

based practice. 

of evidence-

based practice 

and reduce 

healthcare costs. 

Further, it helps 

to reduce the gap 

between research 

and practice. 

3 

Car, L. T., 

Soong, A., 

Kyaw, B.M., et 

al., (2019). 

Health 

professional 

digital 

education on 

clinical practice 

guidelines: A 

systematic 

review by 

digital health 

education 

collaboration  

None 

Used 

Cochrane's 

recommendatio

n to conduct the 

systemic 

review. To 

evaluate the 

effectiveness of 

digital 

education in 

improving the 

adoption of 

clinical practice 

guidelines 

A systematic 

review of RCTs 

and cluster RCTs 

that compared the 

digital education 

to usual education 

to train pre-post-

registration 

healthcare 

professionals on 

clinical practice 

guidelines 

Using a 

randomized 

effects model 

for meta-

analysis, meta-

analysis was 

performed 

using Review 

Manager and 

reported the 

findings were 

in line with 

PRISMA 

reporting 

standards. 

Digital 

education on 

clinical 

practice 

guidelines 

seems to be 

more effective 

than no 

intervention or 

as effective as 

traditional 

learning for 

clinical 

Level I 

This systematic 

review followed 

the steps for 

Cochrane 

recommendation

s for systematic 

review.  

This article supports 

the need for education 

for the use of clinical 

practice guidelines. 
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practice 

guidelines 

4 

Wang, D., 

Salem,J., 

Cohen, J.V. 

(2018). Fatal 

toxic effects 

associated with 

ICIs: a 

systematic 

review and 

meta-analysis. 

No defined 

framework 

To determine 

the spectrum, 

timing, and 

clinical features 

of fatal ICI 

associated toxic 

effects 

The sample was 

collected from a 

World Health 

Organization 

pharmacovigilanc

e database. Meta-

analysis was done 

on more than 

16000000 adverse 

drug reactions and 

records from 

seven academic 

centers 

Though fatal 

toxic effects 

associated with 

ICI are 

common but 

do occur at a 

rate of 0.3% to 

1.3%, the 

highest rate 

was from 

colitis. Out of 

193 deaths, 

most were 

from colitis 

(135[75%]) 

Level II 

Though it was a 

meta-analysis, it 

had many 

limitations. The 

rarity of the 

events, lack of 

experience 

among health 

care providers on 

immunotherapy-

induced adverse 

effects make it 

difficult to 

collect 

appropriate data.  

 

This article supports 

the severity of toxic 

side effects of immune 

checkpoint inhibition, 

which again supports 

the need for practice 

guidelines and the 

importance of 

following them.  

5 

Wang, D.Y., 

Zhao, S., & 

Johnson, D.B, 

(2017). 

Incidence of 

immune 

checkpoint 

inhibitor-related 

colitis in solid 

tumor patients: 

A systematic 

review and 

meta-analysis 

No definite 

framework 

To characterize 

the incidence of 

immune-related 

colitis among 

various ICI 

regimens and 

tumor types. 

34 original studies 

of prospective ICI 

trials were 

identified, and 17 

studies compared 

incidence across 

tumor types. 

34 studies 

containing 

8863 patients 

were included 

in the meta-

analysis and 

showed that 

the incidence 

of immune-

related colitis 

and severe 

diarrhea was 

higher in 

Ipilimumab-

containing 

regimens 

Level II 

The study shows 

a higher 

incidence of 

immune-

mediated colitis 

with Ipilimumab 

regimens as 

compared with 

PD-1/PD-L1 

inhibitors. 

Further, it shows 

the additional 

cost that occurs 

with 

hospitalization 

with immune-

The evidence in this 

paper supports my 

project that the need 

for an increase in 

awareness among 

clinicians on the 

management of 

immune checkpoint-

related colitis 
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compared to 

PD-1/PD-L1 

inhibitors. 

mediated colitis. 

This systematic 

review provides 

a basis to 

increase clinician 

awareness. 

6 

Sing, B.P., 

Marshal, J.L. 

He, A.R., 

(2020). Workup 

and 

management of 

immune-

mediated colitis 

in patients 

treated with 

ICIs. 

No definite 

framework 

To review the 

rate of 

immunotherapy

-induced colitis 

with different 

ICI inhibitors 

and review the 

management 

Retrospective 

review of patients 

treated with 

immune 

checkpoint 

inhibitors and who 

developed 

immune-related 

side effects from 

the treatment. 

Evaluated the 

steps in the 

management of 

immunotherapy-

induced colitis 

management 

Reviewed the 

symptoms, 

grading, and 

workup for the 

IMDC. Results 

show that 

immune 

toxicities are 

not easily 

preventable. 

Level III 

This is a review 

article based on 

the current 

evidence. But it 

gives standard 

practice 

guidelines for 

immune-

mediated 

diarrhea/colitis 

Since this article 

explains the immune 

mediate 

diarrhea/colitis and the 

management, it is 

relevant to my project, 

which evaluates the 

effectiveness of 

guidelines for the same 

topic. 

7 

Dougan, M, 

Wang, Y, 

Rubio-Tappia, 

A., Lim, J.K., 

(2021). AGA 

clinical practice 

update on 

diagnosis and 

management of 

ICIs colitis and 

hepatitis: expert 

review 

None 

To update 

gastroenterologi

sts on the 

gastrointestinal 

and hepatic 

toxicities of 

ICIs and 

provide best 

practice advice 

on their 

diagnosis and 

management. 

The evidence was 

reviewed along 

with the expert 

opinion of the 

authors, with a 

search of several 

English language 

databases and a 

manual review of 

relevant 

publications. 

Manual review 

of the relevant 

publication 

and expert 

opinion 

  

Level IV 

Immune-

mediated colitis 

needs to be 

diagnosed and 

treated promptly 

using available 

guidelines for 

better results and 

to reduce the 

severity of the 

disease. 

Gastroenterologi

This is a relevant 

article for my project 

because it describes 

clinical practice 

guidelines for ICI 

colitis developed by 

the national experts on 

this topic with the 

available evidence. 
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sts have an 

important role in 

diagnosing and 

managing 

immune-

mediated GI 

toxicity. It also 

clearly states the 

best practice 

advice for ICI 

colitis and 

hepatitis. 

8 

Brahmer, J., 

Lacchetti,C.Sch

neider, B.J., 

Atkins, M.B., et 

al (2018). 

Management of 

immune-related 

adverse events 

in patients 

treated with 

ICIs therapy: 

ASCO clinical 

practice 

guideline 

none 

To increase 

awareness, 

outline 

strategies, and 

offer guidance 

on the 

recommended 

management of 

immune-related 

adverse events 

in patients 

treated with 

immune 

checkpoint 

inhibitor 

(ICI)therapy. 

A 

multidisciplinary, 

multi-

organizational 

panel of experts in 

medical oncology, 

different medical 

specialties, 

nursing, trialist, 

and advocacy was 

included in 

developing 

clinical practice 

guidelines. 

Guideline 

development 

involved a 

systematic 

review of the 

literature and 

an informal 

consensus 

process. 

Recommendati

ons for specific 

organ system-

based toxicity 

diagnosis and 

management 

are presented 

in the 

guidelines. 

Level IV 

This is a 

guideline 

developed by the 

national experts 

on ICIs therapy 

and related side 

effects, with 

other 

multidisciplinary 

teams, including 

nursing. 

Very relevant to my 

topic, where I am 

doing an evaluation 

before and after 

guidelines were 

established for ICI- 

colitis which was 

developed based on 

the national guidelines 

available and expert's 

opinion. 

9 

Haanen, J., 

Carbonnel, F., 

Robert, C., et al 

(2017). 

None 

To increase 

awareness, 

outline 

strategies, and 

A 

multidisciplinary, 

multi-

organizational 

Guideline 

development 

involved the 

systemic 

Level IV 

This guideline 

was developed 

by the national 

experts on ICIs 

Very relevant to my 

topic since I am 

evaluating the pre-and 

post-implementation 
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Management of 

toxicities from 

immunotherapy: 

ESMO clinical 

practice 

guidelines 

offer guidance 

on the 

recommended 

management of 

immune-related 

adverse events 

in patients 

treated with 

immune 

checkpoint 

inhibitor 

(ICI)therapy. 

panel of experts in 

medical oncology, 

different medical 

specialties, 

nursing, trialist, 

and advocacy was 

included in 

developing 

clinical practice 

guidelines. 

review of the 

literature and 

an informal 

consensus 

process. 

Recommendati

ons for specific 

organ system-

based toxicity 

diagnosis and 

management 

are presented 

in the 

guidelines. 

therapy and 

related side 

effects and 

management for 

European 

Society medical 

oncology. 

of clinical practice 

guidelines for IMDC 

for my institution. 

10 

Puzanov, I., 

Diab, A., 

Abdallah, K., 

Bingham, C.O., 

Brogdon, C., et 

al., (2017). 

Managing 

toxicities 

associated with 

ICIs: consensus 

recommendatio

ns from the 

SITC Toxicity 

management 

working group 

none 

How should 

clinicians 

manage 

immune-related 

adverse events 

(irAEs) in adult 

patients with 

cancer-related 

immune 

checkpoint 

blockade 

antibodies? 

A collaborative, 

multidisciplinary 

approach to 

managing ICI 

toxicities The 

team included 

medical 

oncologists, 

surgeons, disease 

specialists, 

pharmacists, 

nursing, and many 

more people from 

different expert 

areas. 

This article 

provided 

recommendati

ons for 

managing 

different 

toxicities 

associated with 

ICIs. Strength 

and limitations 

were included, 

and an 

evidence gap is 

noted as a 

weakness. But 

recommendati

ons were 

developed by a 

broad range of 

experts from 

Level IV 

These are the 

recommendation

s for managing 

toxicities 

associated with 

ICIs for SITCC 

toxicity working 

group by national 

experts, and the 

team included 

people from 

different 

specialties, 

including nurses. 

Very relevant for my 

project. 
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different fields 

of expertise. 

11 

Thompson, 

J.A., Schneider, 

B.J., Brahmer, 

J., Andrews, S., 

Armand, P. et 

al., (2020). 

Management of 

immunotherapy

-related 

toxicities, 

version 1.2020. 

Featured 

updates to the 

NCCN 

guidelines. 

None 

Updates to the 

NCCN 

guidelines for 

the management 

of 

immunotherapy

-related 

toxicities 

Interdisciplinary 

guidance on the 

management of 

immune-related 

adverse 

events(irAEs) 

resulting from 

cancer 

immunotherapy 

The guidelines 

were 

developed 

based on the 

current 

evidence 

available and 

with the recent 

case studies 

and clinical 

experience. 

Level IV 

This guideline is 

reported as a 

high-level 

evidence 

category. This is 

developed based 

on the lower-

level evidence, 

and there is a 

uniform NCCN 

consensus that 

the intervention 

is appropriate. 

Very relevant for my 

project since I am 

comparing pre-and 

post-implementation 

of guidelines for 

immunotherapy-

induced 

diarrhea/colitis. 

12 

Wang, Y., Abu-

Sbeih, H., Mao, 

E. et al (2018). 

Immune 

checkpoint 

inhibitor-

induced 

diarrhea and 

colitis in 

patients with 

advanced 

malignancies. 

None 

To investigate 

the impact of 

ICPI- induced 

diarrhea and 

colitis and their 

treatment with 

corticosteroids 

and infliximab 

on patient's 

overall survival 

Single-centered 

retrospective, 

descriptive study 

Diarrhea was 

reported in 

36% of 

patients, and 

24% needed 

immunosuppre

ssive 

treatment. 

Immunosuppre

ssant does not 

affect the 

overall 

outcome of the 

patients.  

Level IV 

This is a 

retrospective 

single-centered 

study which is 

only Level VI in 

the hierarchy of 

evidence.  

Though it is a weak 

study, it focuses on the 

management of IMDC, 

which is my project. 

13 

Ibraheim, H., 

Baillie, S., 

Samaan, M.A. 

none 

To investigate 

the 

effectiveness of 

Systemic review 

and meta-analysis 

of studies 

They used a 

random-effects 

meta-

Level II 

The evidence is 

stronger since it 

is a systematic 

The results show the 

effectiveness of anti-

inflammatory therapy 
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(2020). 

Systematic 

review with 

meta-analysis: 

effectiveness of 

anti-

inflammatory 

therapy in 

immune 

checkpoint 

inhibitor-

induced 

enterocolitis 

anti-

inflammatory 

therapy in 

checkpoint 

inhibitor-

induced 

enterocolitis  

reporting clinical 

outcomes of 

checkpoint 

inhibitor-induced 

enterocolitis in 

adult cancer 

patients treated 

with anti-

inflammatory 

agents. 

regression 

analysis, with 

checkpoint 

inhibitor agent 

and tumor type 

as the 

variables. 

review and meta-

analysis, though 

it was not done 

on RCTs. The 

sample size is 

good.  

in managing IMDC. 

Again, this article 

supports my project 

since I am focusing on 

managing the IMDC. 

14 

Abu-Sbeih, H., 

Ali, F.S., Luo, 

W., et al., 

(2018). 

Importance of 

endoscopic and 

histological 

evaluation in 

the management 

of immune 

checkpoint 

inhibitor-

induced colitis 

None 

The study 

aimed to 

characterize 

endoscopic and 

histologic 

features of 

IMDC and to 

assess their 

association with 

clinical 

outcomes.  

Univariate and 

multivariate 

logistic regression 

were performed to 

assess the 

association of 

endoscopic and 

histological 

features with 

clinical outcomes. 

Analysis was 

done on 182 

patients, and 

results show 

that high-risk 

features on 

endoscopy 

were 

associated with 

a more 

frequent and 

longer duration 

of association. 

Level IV 

The sample size 

is small, but 

when it comes to 

IMDC, it is a 

good sample and 

detailed 

evaluation. 

Results support 

the importance of 

endoscopic 

evaluation. 

Very relevant to my 

topic since it is one of 

the recommendations 

in the 

algorithm/guidelines. 

15 

Collins, M., 

Soularue, E., 

Marthey, L., et 

al (2020). 

Management of 

patients with 

immune 

checkpoint 

None 

To describe the 

clinical 

spectrum of GI 

immune-related 

adverse effects 

and propose 

therapeutic 

Systemic review 

and meta-analysis 

of the literature of 

125 articles which 

were selected 

from 992 articles.  

Results show 

that treatment 

with CTLA-4 

causes severe 

enterocolitis, 

whereas 

treatment with 

inhibitors of 

Level II 

Management of 

patients with GI 

adverse effects of 

ICI should 

involve first 

ruling out other 

disorders, 

followed by 

Very relevant to my 

project topic. It gives 

the importance of 

proper management of 

IMDC and the need 

for a multidisciplinary 

team. 
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inhibitor-

induced 

enterocolitis: A 

systematic 

review. 

management of 

these patients. 

programmed 

cell death 1 

has less 

frequent and 

more diverse 

adverse 

effects.  

assessment 

severity, 

treatment with 

corticosteroids, 

and rapid 

introduction of 

infliximab 

therapy for 

responders. It is a 

systemic review 

of the literature 

on this topic. 

16 

Powell, N., 

Ibraheim, H., 

Speight, R. A., 

et al. (2020). 

British Society 

of 

Gastroenterolog

y endorsed 

guidance for the 

management of 

immune 

checkpoint 

inhibitor-

induced 

enterocolitis 

None 

Endorsing 

guidance for 

management of 

immune 

checkpoint 

inhibitor-

induced 

enterocolitis 

Development of a 

consensus 

framework for the 

investigation and 

management of 

immune 

checkpoint 

inhibitor-induced 

enterocolitis. 

A 

multidisciplina

ry approach on 

diagnosis and 

management 

of immune 

checkpoint 

induced 

enterocolitis  

Level IV 

The evidence is 

strong since the 

guidelines were 

developed based 

on the best 

available 

evidence and a 

multidisciplinary 

team including 

physicians, 

nurses, 

pharmacists, 

patients, and 

other 

stakeholders. 

Very relevant to my 

topic since it is a 

guideline developed 

for a governing 

association.1 

         

 

 

 


