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Abstract

An emphasis on quality improvement (QI) is vital to the cost-effective provision of evidence-based 

health care. QI projects in gastroenterology have typically focused on endoscopy to minimize or 

eliminate procedure-related complications or errors. However, a significant component of 

gastroenterology care is based on the management of chronic disease. Patients with chronic 

diseases are seen in many different outpatient practices in the community and academia. In an 

attempt to ensure that every patient receives high-quality care, major gastrointestinal societies have 

published guidelines on the management of common gastrointestinal complaints. However, 

adherence to these guidelines varies. We discuss common outpatient gastrointestinal illnesses with 

established guidelines for management that could benefit from active QI projects; these would 

ensure a consistently high standard of care for every patient.
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In recent years quality improvement (QI) and quality assurance (QA) have become catch 

phrases that are widely used throughout medicine. Although these terms are often used 

interchangeably, they differ in scope and relevance to day-to-day practice. QA is defined as 

planned, systematic activities that are implemented to ensure that a level of performance is 

attained. In medicine this has most often taken the form of compliance sessions and 

morbidity and mortality conferences, where adverse outcomes are discussed retrospectively 

in annual training.

Although salutary changes often derive from such peer review, this is by nature a reactive 

process suited more toward avoiding aberrant events than toward raising the overall level of 

care (Figure 1).1 The recognition of the limitations of QA methodology in healthcare has led 

directly to the ascendance of QI as the accepted framework for healthcare initiatives. 

Exemplified by the Plan-Do-Study-Act cycle (Figure 2), QI is a measurement-driven process 

defined by continuous proactive efforts to improve care—not through avoidance of specific 

unwanted events as in QA but through manipulation of the processes of healthcare 
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delivery.2,3 Individuals engaged in QI seek to alter the processes through which healthcare is 

delivered and improve outcomes by reducing unintended variation, eliminating errors, 

streamlining care, and enhancing communication.

In gastroenterology, QI initiatives have largely centered on endoscopy. Endoscopy is an 

excellent area for QI work because of the high volume of a limited range of invasive 

procedures with standardized reporting and significant associated risks and expense. Efforts 

in the endoscopy realm have varied4; they include patient education5–9 and recall,10 –12 

optimization of preparation,13 sedation monitoring,14,15 adenoma detection,16,17 biopsy 

obtainment,18 –20 reporting,21 and adverse event recognition.22,23 In contrast to endoscopy, 

QI work in gastroenterology clinical practice has been more limited, and measures of quality 

of care in the inpatient and outpatient settings are less well defined.24 It is not the intent of 

this review to recommend guidelines discussed but to review the guidelines on specific 

outpatient conditions presented by major gastroenterology societies. However, QI is widely 

applicable to gastroenterologists as well as primary care physicians, as they try to streamline 

care while avoiding unwanted errors in managing a multitude of common gastrointestinal 

conditions.

With the growing emphasis on healthcare outcomes and accountability, it is in the interest of 

all groups to critically evaluate and refine delivery of care in the outpatient setting. Although 

the QI needs in endoscopy are relatively uniform, appropriate QI projects in outpatient 

clinical practice will become more dependent on specific practice characteristics. Although 

inpatient gastroenterology QI efforts are of great importance, because most patient care 

occurs in the outpatient setting, this review will focus on the most commonly encountered 

topics in outpatient gastroenterology, in which QI efforts can decrease practice variation and 

improve care. The goal of this review is to provide examples of common targets for QI work 

in outpatient clinical practice suitable for improvement of measurable patient outcomes as 

well as for accreditation and certification purposes. The QI projects we present will follow 

the Plan-Do-Study-Act cycle, emphasizing the iterative process and focusing on 

preidentified measurable outcomes.

Methods

For each outpatient gastrointestinal topic, the relevant guidelines published by the American 

Gastroenterological Association (AGA), American College of Gastroenterology (ACG), 

American Society for Gastrointestinal Endoscopy (ASGE), American Association for the 

Study of Liver Diseases (AASLD), and European Association for the Study of the Liver 

were reviewed. These guidelines were supplemented by searches within PubMed by using 

the terms described in the topics of interest and focusing on QI specific reviews and studies.

For specific gastrointestinal society guideline or position statement recommendations, a 

quality of evidence grade was reported whenever possible, which was based on an 

adaptation of the Standardized Guidelines of the Practice Committee of the AASLD (grade 

definition: grade A: homogeneous evidence from multiple well-designed randomized 

[therapeutic] or cohort [descriptive] controlled trials, each involving a number of participants 

to be of sufficient statistical power; grade B: evidence from at least 1 large well-designed 
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clinical trial with or without randomization, from cohort or case-control analytical studies, 

or well-designed meta-analysis; grade C: evidence based on clinical experience, descriptive 

studies, or reports of expert committees; grade D: not rated).25,26 Other grading systems 

used in the literature were translated into these grades and denoted by an asterisk (*). When 

conflicting levels of evidence were reported by different gastrointestinal societies, the most 

recent and updated level of evidence for the recommendation was used. When a direct 

translation was not possible, the quality of evidence was described rather than graded.

Inflammatory Bowel Disease

Bone mineral density (BMD) tests, vaccinations, and dysplasia screens are important 

components of quality outpatient care for patients with inflammatory bowel disease (IBD).

Osteoporosis and Osteopenia

Patients with IBD are at increased risk for developing osteoporosis and osteopenia; about 

15% of patients with IBD also have osteoporosis.26 Several risk factors for osteoporosis 

have been identified and include a course of steroid therapy longer than 3 months or 

recurring use of steroids, age >50 years, postmenopausal status, history of low-impact 

fracture, and hypogonadism. Using these risk factors to identify patients who should be 

tested for BMD led to the finding that 69% of patients with IBD were prescribed specific 

therapy.27 Currently, the AGA recommends dual-energy x-ray absorptiometry screening for 

high-risk patients (grade D).26 However, despite these recommendations and their validation 

in a prospective cohort, only 23% of patients with risk factors at a representative tertiary 

institution were tested.28

Vaccinations

Although immunosuppressive agents have significantly improved medical management of 

Crohn’s disease and ulcerative colitis, they increase the risk of infection, so vaccinations are 

important.29,30 Appropriate routine vaccinations are recommended by the Advisory 

Committee for Immunization Practices (Table 1).31,32 Live vaccines, such as varicella, 

generate concern among patients with IBD, who are likely to receive immunosuppressive 

therapy. Consideration of vaccination at initial visit could allow for safe vaccination before 

initiation of immunosuppressive therapy. Many common vaccines, such as hepatitis A virus, 

hepatitis B virus (HBV), pneumococcal, injectable influenza, and human papillomavirus, are 

recommended for individuals on or being considered for immunosuppressive regimens. 

Despite recommendations, vaccination of patients with IBD is underutilized in general 

practice.30

On the basis of major society guidelines, adequate bone health and infection prevention 

through appropriate testing and vaccination are considered important parts of outpatient IBD 

QI. An example of QI initiatives in these areas could include the following steps: (1) 

development of an evidence-based practice standard for BMD testing and vaccination in 

patients with IBD; (2) retrospective evaluation of appropriately tested or vaccinated patients; 

and (3) development or enhancement of a mechanism that increases rates of BMD testing or 

vaccination in appropriate individuals. Possibilities include patient-completed forms and 

KHERAJ et al. Page 3

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2017 March 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



templated notes in patients’ charts to serve as reminders to ordering physicians. Potential 

initiatives include automated reminder letters for vaccinations, such as influenza, that are 

needed on a recurring basis. For BMD testing, patients could receive a standardized test 

referral when they check out from the clinic. QI initiatives should also include (4) a 

prospective audit of IBD patients to assess rates of appropriate vaccination or referral for 

BMD testing and (5) evaluations for any potential shortcomings of the system. After this 

step, healthcare workers should return to step 3.

Screening for Dysplasia

The risk of colorectal cancer and dysplasia is increased in patients with ulcerative and 

Crohn’s colitis, compared with the general population. This risk of colorectal cancer is 

estimated to be 2% for patients who have had ulcerative colitis for 10 years or more and as 

high as 18% for those with the disease for 30 years.33 To reduce the risk of colorectal cancer 

in patients with IBD, the AGA recommends that all patients undergo surveillance 

colonoscopy a maximum of 8 years after onset of IBD symptoms34 (grade B*). Surveillance 

schedules can then be based on family history, extent and activity of disease, and the 

presence of primary sclerosing cholangitis or abnormal findings such as polyps and 

strictures.19,35,36 The sensitivity of endoscopic screening for dysplasia can be increased by 

including chromoendoscopy, performance by an experienced endoscopist, and adequate 

sampling of the colon.37 When dysplasia or cancer is found, it should be confirmed by a 

histology analysis by an expert gastrointestinal pathologist.36,38

An example of a QI initiative in dysplasia screening would involve the following steps: (1) 

establish an evidence-based practice guideline for dysplasia screening in patients with 

longstanding colitis; (2) evaluate the tests performed in a cohort of at-risk IBD patients to 

identify those who have been screened for dysplasia, have had an adequate number of 

biopsies analyzed, and those who are undergoing appropriate surveillance; (3) identify 

patient-based and system-based risk factors for insufficient dysplasia screening and develop 

a mechanism to improve screening by addressing these risk factors (possible approaches 

include sending reminder letters, which are generated at initial visit and at each procedure 

for surveillance colonoscopy and mailed before the suggested appointment); and (4) audit 

patients who are receiving dysplasia screening under the new quality intervention to evaluate 

any potential shortcomings and assure that the QI initiative has been modified appropriately.

Medications in Inflammatory Bowel Disease

Infliximab and other anti–tumor necrosis factor-alpha therapies increase the risk of infection 

and reactivation of tuberculosis (TB) and HBV.39,40 The ACG therefore recommends routine 

testing for TB and HBV before anti–tumor necrosis factor therapy begins.41 Although the 

rate of screening is increasing, there is a substantial need for QI efforts to improve these 

rates.42

Before patients are treated with 6-mercaptopurine or azathioprine, AGA guidelines 

recommend thiopurine methyltransferase testing by activity or genotype to identify patients 

at risk for developing severe bone marrow suppression (grade B).43 Likewise, it is equally 
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important to monitor patients while they are receiving therapy; systems to ensure appropriate 

interval laboratory tests and routine follow-up examinations could be included in QI plans.

An example of a QI project to promote the safe use of appropriate medications, such as 

infliximab, would involve the following steps: (1) an initial retrospective review of patients 

who are receiving infliximab to ensure documentation of appropriate tests for TB and HBV; 

(2) implementation of interventions to ensure that patients were tested for these diseases 

before therapy began (such as a checklist for the ordering physician or the pharmacist to 

confirm that tests for TB and HBV have been completed before they dispense infliximab); 

and (3) confirmation of the efficacy of the quality initiative via prospective audit of patients 

who are receiving infliximab and room for further modification of the initiative to achieve 

100% compliance with prescreening for HBV and TB.

Diagnosis of Irritable Bowel Syndrome

The prevalence of irritable bowel syndrome (IBS) is about 7% in North America44; it is one 

of the most frequent complaints among patients at outpatient gastroenterology practices. The 

care of patients with IBS is estimated to cost about $20 billion.44 QI in IBS care can 

therefore have a significant impact on patient care and healthcare resources.

Patients suspected of having IBS are routinely tested to exclude alternative organic 

disorders. The 2009 ACG IBS Task Force argues against the diagnosis of IBS by 

exclusion.44 Instead, the ACG states patients who meet the definition of IBS (abdominal 

pain or discomfort associated with a change in bowel habits during a period of at least 3 

months) without alarm symptoms need few, if any, formal tests. Alarm symptoms such as 

weight loss, anemia, family history of colorectal cancer, IBD, or celiac sprue are at high risk 

for organic disease; the absence of these would be consistent with a diagnosis of IBS. For 

patients older than 50 years or with alarm symptoms, the ACG recommends colonoscopy 

examination (grade C*). In patients younger than 50 with no alarm symptoms, the ACG 

recommends against routine colonoscopy because of the low probability that these patients 

have IBD or colorectal neoplasia44 (grade B*). In patients with diarrhea-predominant or 

mixed IBS, the 2009 ACG Task Force recommends testing for celiac disease (grade B*). 

Glucose or lactulose breath tests can be considered, although there are no recommendations 

for small intestinal bacterial overgrowth tests because of insufficient evidence. Likewise, 

routine tests for food allergies and exclusion diets are not recommended in major society 

guidelines.

QI projects in IBS could focus on ensuring adequate adherence to consensus guidelines to 

reduce costly and invasive tests. Similar to BMD testing in IBD, a QI project for IBS could 

be designed as follows: (1) development of an evidence-based practice standard for 

appropriate initial evaluation of patients with suspected IBS; (2) retrospective evaluation of 

the appropriately tested patients; (3) development or enhancement of a mechanism to ensure 

adherence to appropriate testing; (4) prospective audit of IBS patients to assess rates of 

appropriate invasive diagnostic procedures; and (5) evaluations of any potential 

shortcomings of the system. The physician should then return to step 3.
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Colorectal Cancer Screening

The overall goal of colorectal cancer screening and surveillance is to reduce mortality by 

removing colorectal cancer precursor lesions and detecting cancer at an early stage to enable 

more effective treatment. Guidelines for whom and when to screen, which are based on risk 

factors, have been outlined by several gastroenterology professional organizations.45

Quality measures in endoscopy are diverse and beyond the scope of this review.46 – 48 

However, quality colorectal cancer screening does not end with the colonoscopy report. A 

continuation of the inroads made against colorectal cancer in the coming years will require 

aggressive interventions to endorse proper screening and surveillance throughout the 

population.49 Electronic reminders can help patients return on time for follow-up 

examinations.12 Sint Nicolaas et al50 recently identified patient awareness of colonoscopy 

results and surveillance recommendations as important areas for improvement. Although in 

this study patient communication did not correlate to improved attendance, higher rates of 

follow-up were noted in the departments with follow-up communication systems in place. It 

is common for patients to return for reexamination at shorter intervals than the major society 

guidelines recommend,51 which increases risks and costs. For instance, in a study of 3627 

patients undergoing colorectal cancer screening, 49% were reexamined within 7 years 

(median, 3.1 years) of the index colonoscopy, and 38% of those with fewer than 3 small 

adenomas received follow-up colonoscopies within 4 years.52,53

Successful colorectal cancer screening QI projects may target adherence to consensus 

guidelines, with the goal of reducing the proportion of patients who return too early or too 

late for follow-up examinations. An appropriate practice-based QI initiative could include 

the following. (1) Evaluation of rates of surveillance colonoscopies would be based on 

retrospective review. Shortcomings in surveillance could be improved by a combination of 

methods. For example, automatically generated reminder letters could help to recall patients 

who miss recommended appointments. (2) Computer-based software that creates endoscopy 

records could incorporate automatic recommendations for surveillance intervals, which are 

based on endoscopy findings. If final surveillance intervals differ from these algorithm-

based recommendations, a specific reason would be documented. (3) This QI intervention 

could then be prospectively evaluated to identify potential shortcomings or further ways of 

improvement.

Gastroesophageal Reflux Disease

The lifetime prevalence of gastroesophageal reflux disease (GERD) in the United States is 

20%– 40%, making it one of the most common outpatient gastrointestinal complaints. 

Patients with mild-to-moderate symptoms are unlikely to have complications, and therefore 

the AGA considers initial empiric trial of lifestyle modification and acid suppression therapy 

appropriate.54,55 Most cases of GERD (70%– 80%) may be managed with these approaches; 

evaluation of refractory GERD is beyond the scope of this review. Two major quality issues 

in the management of GERD include the appropriate timing and use of endoscopic 

evaluation and mitigation of adverse medication effects.56
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The ACG and ASGE recommend that at initial presentation, endoscopy should be reserved 

for patients with alarm symptoms of complicated disease, such as involuntary weight loss, 

dysphagia, or gastrointestinal bleeding54,57 (grade C*). Concordantly, the AGA recommends 

that when an empiric trial of twice-daily proton pump inhibitor (PPI) therapy has failed to 

provide adequate control of GERD symptoms, patients without alarm symptoms should 

undergo endoscopy to determine whether they have esophagitis, complications, or Barrett’s 

esophagus (BE) (grade B*). Any visualized area of mucosal irregularity, as well as an area 

of normal-appearing mucosa, should be analyzed by biopsy to identify BE, eosinophilic 

esophagitis, or other lesions.58 The AGA also recommends against the use of routine 

endoscopy to assess disease progression, because endoscopy has not been shown to decrease 

outcomes from esophageal cancer detection.58 Screening those at risk for BE remains 

controversial and has not been consistently recommended, because it has not been shown to 

affect the incidence or prognosis of esophageal adenocarcinoma57,59,60 (grade B*). The 

AGA and ACG state that screening the general population with GERD is not cost-

effective,59,60 and a large number of patients with BE lack symptoms.57 The highest yield 

appears to be in white men older than the age of 50 with long-standing GERD symptoms 

(more than 10 years), although the effects of screening in this high-risk population have not 

been established.

Because GERD is a chronic condition, continuous medical therapy is often necessary to 

control symptoms and prevent complications.54 However, the cost and side effects of long-

term acid suppression, particularly with PPI therapy, should be carefully considered. Recent 

studies have reported several clinical consequences of chronic potent acid inhibition, 

including decreased calcium absorption and increased rates of pneumonia and Clostridium 
difficile–associated colitis.58,61– 67 Few patients are reassessed on a regular basis to 

determine whether the PPIs are still needed, despite the fact that many patients who are 

receiving continuous therapy are able to have their dose modified or reduced on the basis of 

the presence or absence of symptoms.56 Patients with nonerosive GERD could be candidates 

for on-demand acid suppressive therapy, whereas those with erosive esophagitis most often 

require once-daily PPI therapy to reduce the risk of recurrence. The AGA recommends that 

long-term acid suppression therapy be titrated to the lowest effective dose needed to achieve 

therapeutic goals (grade A*).58

One QI initiative could focus on the appropriate referral of patients with GERD for 

endoscopic evaluation. (1) Consider review of the panel of patients seen in clinic for GERD 

to assess validity of recommendations made for or against endoscopy. (2) A mechanism to 

improve the appropriate rate of referral for endoscopy can be developed, which is based 

specifically on the presence or absence of alarm symptoms, by using a checklist or reminder 

system in the medical chart to assess alarm symptoms. (3) A positive result would trigger an 

automated endoscopy referral or require specific documentation of the medical, patient, or 

system reason(s) for not referring to endoscopy. (4) Once implemented, it is possible to 

assess the proportion of GERD patients with and without alarm symptoms who were 

referred for endoscopy. Imperfections of the endoscopy referral mechanism can then be 

evaluated for further improvement.
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Another QI initiative in GERD could focus on controlling symptoms in patients who receive 

continuous medical therapy to identify those whose doses or frequencies of therapy might be 

reduced. The QI initiative would involve the following: (1) reviewing records of patients 

seen in the last year with GERD who receive continuous PPI therapy to identify the 

proportion that had a follow-up assessment of their symptoms within those 12 months; (2) 

developing a mechanism to increase the rate of regular symptom assessment; a system-based 

alert might be used to inform clinicians that a patient has been on PPI therapy for longer 

than 1 year, with a reminder to reassess the patient’s symptoms and need for continued PPI 

use at least annually and to record this in the medical record; and (3) reevaluating 

shortcomings of this PPI reminder system so it can be improved.

Barrett’s Esophagus

In BE metaplastic columnar epithelium, which has a predisposition to cancer, replaces the 

normal stratified squamous epithelium of the distal esophagus.59 The change can be of any 

length, is recognized as columnar mucosa at endoscopy, and is confirmed to have intestinal 

metaplasia by biopsy. BE is the most important identifiable risk factor for esophageal 

adenocarcinoma60; BE is estimated to affect 0.5%–1.5% of the general population of the 

United States and 5%–15% of patients with chronic GERD. The key quality issues in BE 

involve medical therapy, appropriate endoscopic surveillance, and treatment of dysplastic 

BE.

Pharmacologic acid suppression is recommended for all patients with BE, with the goal of 

controlling reflux symptoms.60 Although acid suppression does not appear to prevent 

esophageal adenocarcinoma, PPI therapy may reduce the risk for dysplasia in patients with 

BE; this reduction provides the rationale to also treat asymptomatic patients with a PPI.59 

The objective of surveillance endoscopy for patients with BE is to identify and treat 

dysplasia before it progresses to esophageal adenocarcinoma, although it is not known 

whether surveillance actually reduces cancer incidence or mortality.59,60 In the 2011 

Medical Position Statement by the AGA, the following recommendations were made (grade 

B*). Surveillance should be performed by using white-light endoscopy, with 4-quadrant 

biopsies obtained from every 2 cm of BE. Any mucosal irregularity should be analyzed 

separately by biopsy, and 4-quadrant biopsies should be collected from every 1 cm in areas 

of known or suspected dysplasia. Any dysplasia should be confirmed by an expert 

gastrointestinal pathologist, because the grade of dysplasia determines the appropriate 

surveillance interval; more advanced disease requires more frequent surveillance, because it 

has an increased rate of progression to cancer. Patients diagnosed with BE but no dysplasia, 

which is based on the initial endoscopy examination, should be reexamined by endoscopy 

and biopsy analysis within 1 year; if the absence of dysplasia is confirmed, further 

surveillance should not be performed in less than 3 years on the basis of the 

recommendations from the AGA and ASGE.59,68 A summary of the appropriate surveillance 

intervals is beyond the scope of this review.

High-grade dysplasia is the threshold for intervention in patients with BE.59 Options include 

intensive surveillance; endoscopic mucosal ablation with photodynamic therapy, radio-

frequency ablation (RFA), cryotherapy or thermal ablation therapy, endoscopic mucosal 
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resection (EMR), or esophagectomy. In recent years, RFA and EMR have become the most 

popular endoscopic approaches and can be safely offered as combination therapy for patients 

with confirmed high-grade dysplasia at a visible lesion (grade B*).59 In this case, EMR of 

the lesion is performed first, followed by RFA of the remaining Barrett’s epithelium.69 After 

endoscopic ablative therapy or EMR is complete, patients should be maintained on high-

dose PPI therapy to allow for healing and regeneration of the neosquamous esophageal 

epithelium.69 Follow-up endoscopy should be performed at 8–12 weeks to assess the results 

of therapy and to consider repeat ablation if residual BE is found. The AGA recommends 

that patients who have had ablative therapy continue surveillance via biopsy analysis of the 

entire area where BE was detected at intervals appropriate for the highest pretreatment grade 

of dysplasia until there is reasonable certainty of complete ablation. Periodic surveillance 

thereafter is recommended by guidelines from the major societies.59

A successful QI initiative for BE could focus on promoting the appropriate endoscopic 

evaluation of all patients with BE by using 4-quadrant biopsies and making appropriate 

recommendations for continued surveillance or therapeutic intervention based on the grade 

of dysplasia identified. (1) Records from patients with BE would be reviewed to ascertain 

the proportion with each grade of dysplasia and provide recommendations for interval 

surveillance or treatment. (2) The rate of appropriate surveillance or treatment might be 

improved by computerized notification when the final pathology report is reviewed. (3) 

Clinicians could enter the follow-up interval or treatment referral or provide the medical, 

patient, or system reason(s) for opting out, and a reminder system would recall the patient. 

(4) Once implemented, prospective assessments can determine whether patients with BE are 

appropriately recommended for interval surveillance or therapeutic intervention, on the basis 

of their grade of dysplasia. Imperfections of this trigger and reminder system can be 

repeatedly evaluated for continued improvement. Similarly, in another QI project a review of 

all patients seen with BE could be undertaken to ensure that these patients remain on PPI 

therapy to reduce the risk of dysplasia and also that appropriate steps are taken to reduce the 

risks associated with long-term PPI therapy.

Liver Disease

Similar to patients with luminal gastrointestinal disease, definitions of quality measures are 

necessary for patients with advanced liver disease and cirrhosis.70 Kanwal et al71 have 

developed a set of evidence-based quality indicators for physicians and institutions to use as 

a tool in the care of patients with cirrhosis. Surveillance for hepatocellular carcinoma (HCC) 

and management of varices are 2 important examples of quality indicators for outpatient 

clinical practices that manage patients with advanced liver disease and cirrhosis.

Hepatocellular Carcinoma

The annual incidence of HCC ranges from 3% to 8% among patients with advanced liver 

disease,72,73 and for this reason systems are needed to ensure proper surveillance and 

management. Patients are often diagnosed with HCC at a late stage of tumor progression, so 

their tumors are large and have undergone vascular invasion and metastasis, precluding 

surgical resection or transplantation; subsequently, mortality is high. Surveillance with 
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biannual ultrasound examinations appears to be cost-effective for patients with cirrhosis; 

they have an expected annual incidence of HCC that exceeds 1.5%/year among patients with 

hepatitis C and 0.2%/year among those with hepatitis B.74 Surveillance with abdominal 

ultrasound is recommended by both AASLD and European Association for the Study of the 

Liver.

Levels of alpha fetoprotein are often used with imaging analyses to identify patients with 

HCC, but this approach increases costs and has a high false-positive rate, so it is not 

recommended as a surveillance tool by AASLD.75,76 These guidelines suggest surveillance 

for all patients with cirrhosis and for patients with hepatitis B in these categories: Asian man 

>40 years, Asian woman >50 years, HBV-associated cirrhosis, African and North American 

blacks, and family history of HCC. Whites with low HBV activity have a low risk for 

developing HCC, so surveillance generally is not recommended, in contrast to white patients 

with high viral load and active hepatitis.75 A large randomized controlled trial that included 

18,816 patients found that mortality from HCC was significantly lower after 5 years in the 

screened group (who received biannual ultrasound and alpha fetoprotein tests) compared 

with the control group (83 vs 132 per 100,000; mortality rate ratio of 0.63).77

Despite data to support the benefits of surveillance for high-risk populations, the prevalence 

of adequate screening is unknown but appears to be low. In a population-based retrospective 

cohort study of patients diagnosed with HCC by Davila et al,72,78 only 17% of patients in 

the Medicare database >65 years old received regular examinations for HCC, and 38% were 

examined inconsistently. Patients at highest risk for inadequate surveillance were those 

living in urban areas, with lower incomes, and receiving care at nonacademic centers.72,78 

The large retrospective cohort study of Veterans Administration hepatitis C virus patients 

demonstrated that 88% of patients with cirrhosis did not receive guideline-based HCC 

surveillance. At 1 year, only 42% received guideline-based surveillance, and rates 

subsequently fell during the next 2–3 years of follow-up.79

QI initiatives to improve HCC outcomes need to provide a system-based approach to 

improve surveillance in high-risk cohorts to increase survival through earlier detection of 

tumors. A QI initiative for surveillance of HCC could include the following: (1) a 

retrospective review of HCC screening in appropriate individuals; (2) intervention, which 

could include sending reminders to specific patients or physicians, especially for patients at 

highest risk of missing examinations, or standardized, closed-loop communication with 

referring primary care physicians; and (3) prospective review of improvements in 

surveillance after set interventions; these should be assessed and alterations made as needed.

Gastroesophageal Varices

Varices develop in approximately 50% of patients with cirrhosis and are an important factor 

to consider in determining QI for outpatients with liver disease (second to cost and mortality 

from variceal bleeding). It is important to evaluate these patients by endoscopy and provide 

β-blocker therapies as prophylactics. The incidence of varices development is 8% per year, 

and development is correlated with the severity of liver disease.80,81 Patients with 

compensated cirrhosis without varices should be evaluated for varices development by 

endoscopy at 2- to 3-year intervals, patients with small varices should be evaluated every 1–
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2 years, and patients with decompensated cirrhosis should be evaluated every year (grade 

C*).82,83 The risk of variceal bleeding and liver-related mortality is significantly reduced 

with β-blocker therapies,84 and therapy was shown to be cost-effective in primary 

prophylaxis of variceal bleeding.85,86

Surveillance and treatment of varices have been found to be lower than would be suggested 

on the basis of guidelines.87 QI initiatives should address inadequate screening and 

prophylaxis. One could consider the following: (1) reviewing the numbers of routine 

examinations patients receive for varices and comparing these with recommendations from 

guidelines; (2) identifying barriers to appropriate screening; (3) creating and testing 

computer-based templates to document patients’ heart rates at each visit to ensure proper 

doses of β-blockers; and (4) creating a screening sheet for patients with advanced liver 

disease to improve follow-up and communication with referring physicians.

Celiac Disease

Celiac disease is common, with a prevalence of 1% or more, and has many intestinal and 

extraintestinal manifestations.88 In gastroenterology practice, QI efforts to address the 

growing celiac disease population should focus on adequate testing and monitoring. 

Endoscopy with small intestinal biopsy is the standard used to identify patients with celiac 

disease. However, the reliability of endoscopic biopsy analysis depends on the number of 

samples collected and the locations they were taken from; the recommended 6 biopsy 

samples are not regularly collected,20 and newer recommendations for collecting samples 

from the duodenal bulb are often not considered.89,90

Practices may consider the following: (1) establishing guidelines for biopsy analysis of 

individuals with known or suspected celiac disease; (2) coordinating these guidelines with 

the pathology group; and (3) auditing records from patients who have undergone endoscopy 

for signs and symptoms of celiac disease to evaluate the proportion from whom adequate 

biopsies were taken; and (4) further interventions could be needed if gaps in practice are 

noted.

Celiac disease is a lifelong disorder that affects multiple body systems. Although 

management guidelines vary,88 the standard of care includes patient visits to a celiac 

dietitian, monitoring levels of celiac-associated antibodies, and measuring bone density 

within the first year of diagnosis. Documentation of 1 or more of these recommendations 

could be used as a marker of the quality of overall care provided to patients with celiac 

disease. As with other disorders, it can be helpful to create practice guidelines based on local 

resources and patient populations, but their use should be regularly assessed and changes 

made as needed to improve rates of appropriate care.

Conclusions

Meaningful QI efforts should not be seen as top-down mandates from administrative 

leadership, accreditation bodies, or government organizations. At the same time, all of these 

groups have focused significant attention and energy on QI, with the intent of improving 

healthcare outcomes and efficiency. Although these goals are shared by all, the means to 
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achieve them can vary substantially, and edicts from above rarely have the effects they were 

designed to achieve.91,92 To help ensure that gastroenterology practices are free to choose QI 

initiatives that best serve their specific patients and do not disrupt their clinical environment, 

it is vital that practices foster internally derived QI efforts.

As we have described (Table 2), there are many initiatives that can be considered “low-

hanging fruit” and are well within the resources of nearly all practices. In private practice 

settings, administrative time can often be leveraged to facilitate these projects, whereas in 

academic settings, students, residents, and fellows (the latter now mandated by the 

Accreditation Council for Graduate Medical Education to complete a QI project during 

training) are generally eager to participate; these efforts increase their understanding of the 

discipline, directly affect patient care, and often lead to publishable data. In addition, a 

growing number of online resources provide information and resources to assist in 

developing QI initiatives (Table 3). In many cases, the cost of implementing these measures 

is modest and cost-effective, suggesting that substantial improvement is possible even in an 

era of diminishing reimbursement. In all settings, QI should be seen as a team effort of the 

practice as a whole. Individuals at all levels from senior clinicians to administrative staff 

should be encouraged to identify areas of potential risk. Leadership then has the 

responsibility to work with front-line clinicians to prioritize issues, assess feasibility, and 

allocate resources when necessary.

Finally, it is the common experience in healthcare, as in other industries, that the benefits of 

attention to QI go beyond improving patient outcomes and increasing efficiency. Adoption 

of fundamental principles of QI in an outpatient practice or division improves overall patient 

care as well as practice finance and boosts workplace satisfaction, which are outcomes we 

can all agree on.

Abbreviations used in this paper

AASLD American Association for the Study of Liver Diseases

ACG American College of Gastroenterology

AGA American Gastroenterological Association

ASGE American Society for Gastrointestinal Endoscopy

BE Barrett’s esophagus

BMD bone mineral density

EMR endoscopic mucosal resection

GERD gastroesophageal reflux disease

HBV hepatitis B virus

HCC hepatocellular carcinoma

IBD inflammatory bowel disease
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IBS irritable bowel syndrome

PPI proton pump inhibitor

QA quality assurance

QI quality improvement

RFA radiofrequency ablation

TB tuberculosis
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Figure 1. 
Evolution of a culture of QI. Adapted from Hudson P. Applying the lessons of high risk 

industries to healthcare. Qual Saf Health Care 2003;12(Suppl 1):i7–12.
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Figure 2. 
Plan-Do-Study-Act cycle. Adapted from Langley GL, Nolan KM, Nolan TW, et al. The 

Improvement Guide: A Practical Approach to Enhancing Organizational Performance (2nd 

edition). San Francisco: Jossey-Bass Publishers, 2009.
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Table 1

Recommended Vaccine Schedule

Vaccine Cohort

Influenza All patients >50 years old, with IBD, chronic liver disease, or celiac disease, or immunosuppressed

Pneumococcus All patients >65 years old, with IBD, chronic liver disease, or celiac disease, or immunosuppressed

Herpes zoster All patients >60 years old, contraindicated in immunosuppressed patients

Varicella zoster virus All patients with IBD if no prior infection. Contraindicated in immunosuppressed patients

Hepatitis A Patients with chronic liver disease, patients with IBD

Hepatitis B Patients with chronic liver disease, patients with IBD

Human papilloma virus Males and females up to age 26
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Table 2

QI Process Improvement Topics

QI topic Outcome Example of process improvement

IBD BMD evaluation % of patients appropriately tested Templated reminder notes in patients’ 
charts

Vaccination % of IBD patients vaccinated Reminder letters for recurrent vaccines

Dysplasia screening % of IBD patients appropriately screened Automated reminder letters to patients

Immunosuppressants % of patients undergoing screening for TB 
and HBV before anti-TNF

Preauthorization checklist for TB/HBV 
screening

IBS Diagnosis of IBS % of patients receiving appropriate work-up, 
including endoscopy or screening for celiac 
disease

Routine audits to assess % of patients 
receiving appropriate testing

Colorectal cancer Colorectal cancer screening % of patients screened at appropriate 
intervals

Automated reminder letters to patients

GERD Endoscopic referral % of patients with alarm symptoms referred 
for endoscopy at initial evaluation

Templated reminder alerts and automated 
endoscopic referral

Medication therapy % of patients on PPI undergoing annual 
reassessment of symptoms

System-based alerts detecting chronic PPI 
use

BE % of patients undergoing appropriate 
surveillance

Mandatory interval specification at time of 
pathology review

Liver HCC screening % of biannually screened at-risk patients Electronic medical record screening sheet 
with reminder alerts

Esophageal varices % of patients appropriately screened for 
esophageal varices

Automated physician alert and patient letter 
for surveillance endoscopy

Celiac disease BMD evaluation % of patients appropriately tested Templated reminder notes in patients’ 
charts

TNF, tumor necrosis factor.

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2017 March 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

KHERAJ et al. Page 22

Table 3

Useful Online QI Resources

Organization Web site Description

Institute for Healthcare 
Improvement

http://www.ihi.org/ Independent nonprofit organization 
focused on goals adapted from the 
Institute of Medicine’s 6 improvement 
aims for the healthcare system, 
building the will for change, 
cultivating promising concepts for 
improving patient care, and helping 
healthcare systems put those ideas into 
action.

Agency for Healthcare 
Research and Quality

http://www.ahrq.gov/ Agency within the United States 
Department of Health and Human 
Services that supports research design 
to improve outcomes and quality of 
healthcare, reduce costs, address 
patient safety and medical errors, and 
broaden access to effective services, 
with the mission to improve the 
quality, safety, efficiency, and 
effectiveness of healthcare for all 
Americans.

American College of 
Physicians Quality 
Improvement Programs

http://www.acponline.org/running_practice/quality_improvement/ Free web-based QI programs by the 
American College of Physicians 
offering expert training on 
implementing clinical QI tools and 
techniques, information on evidence-
based best practices, and strategies for 
creating systems change and 
improving patient care. Also provides 
online QI discussion groups, library 
and resources, news, and Physician 
Quality Reporting System.

AGA Quarterly: Quality http://www.gastro.org/journals-publications/quarterly-quality-newsletter Quarterly online newsletter by the 
AGA focusing on quality 
management, patient safety, and 
related resources, providing 
information for gastroenterology 
practices related to delivering high-
quality, safe, and efficient care.

Gastrointestinal Quality 
Improvement Consortium, 
Ltd

http://giquic.gi.org/ Quality initiative by the ACG and the 
ASGE to provide reliable and relevant 
measures of endoscopic quality that 
give physicians meaningful 
information to use to improve patient 
care.
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