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Abstract

Background & Aims: Estimates of disease burden can inform national health priorities for
research, clinical care, and policy. We aimed to estimate health care use and spending among
gastrointestinal (GlI) (including luminal, liver, and pancreatic) diseases in the United States.

Methods: We estimated health care use and spending based on the most currently available
administrative claims from commercial and Medicare Supplemental plans, data from the Gl
Quality Improvement Consortium Registry, and national databases.

Results: In 2015, annual health care expenditures for gastrointestinal diseases totaled $135.9
billion. Hepatitis ($23.3 billion), esophageal disorders ($18.1 billion), biliary tract disease ($10.3
billion), abdominal pain ($10.2 billion), and inflammatory bowel disease ($7.2 billion) were the
most expensive. Yearly, there were more than 54.4 million ambulatory visits with a primary
diagnosis for a Gl disease, 3.0 million hospital admissions, and 540,500 all-cause 30-day
readmissions. There were 266,600 new cases of Gl cancers diagnosed and 144,300 cancer deaths.
Each year, there were 97,700 deaths from non-malignant Gl diseases. An estimated 11.0 million
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colonoscopies, 6.1 million upper endoscopies, 313,000 flexible sigmoidoscopies, 178,400 upper
endoscopic ultrasound examinations, and 169,500 endoscopic retrograde
cholangiopancreatography procedures were performed annually. Among average-risk persons ages
50-75 years who underwent colonoscopy, 34.6% had 1 or more adenomatous polyps, 4.7% had 1
or more advanced adenomatous polyps, and 5.7% had 1 or more serrated polyps removed.

Conclusions: Gl diseases contribute substantially to health care use in the United States. Total
expenditures for Gl diseases are $135.9 billion dollars annually—greater than for other common
diseases. Expenditures are likely to continue increasing.
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Introduction

Methods

Gastrointestinal (GI) diseases account for considerable health care utilization and spending.
We provide an updated and expanded report! detailing select estimates of disease incidence
and prevalence, health care utilization and spending across Gl diseases (including luminal,
liver, and pancreatic) in the United States.

To achieve this objective, we used multiple data sources to generate summary statistics on
office-based and emergency department (ED) visits, hospitalizations including readmissions,
cancer, and mortality. We have included estimates of the prevalence of chronic hepatitis C
virus (HCV) to highlight recent and clinically important trends. Because G| endoscopic
procedures are responsible for considerable costs and effort, we report an estimate of the
annual number of endoscopies by procedure as well as selected pathology (adenomatous
polyps, advanced adenomatous polyps, serrated polyps, and adenocarcinoma). We have
estimated health care expenditures for Gl diseases and summarized funding for Gl diseases
research from the National Institutes of Health.

Symptoms and Diagnoses across Ambulatory Settings

We used the 2014 National Ambulatory Medical Care Survey (NAMCS) to tabulate the
leading GI symptoms and diagnoses in the United States for office-based outpatient visits.
We used the National Hospital Ambulatory Medical Care Survey (NHAMCS) for ED visits
for 2014. NHAMCS collects data on the utilization of ambulatory care services in hospital
EDs, regardless of outcome (discharge from the ED, hospital admission, transfer or death).
NAMCS and NHAMCS are annual national surveys sponsored by the US Centers for
Disease Control and Prevention (CDC) (http://www.cdc.gov/nchs/ahcd.htm). The NAMCS
surveys non-federal employed office-based physicians or non-physician clinicians who are
primarily engaged in direct patient care. The NHAMCS collects data on visits to ED and
hospital-based outpatient visits exclusive of Federal, military, and Veterans Administration
hospitals. We downloaded public use data files from the CDC website to perform our
analyses.
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Patient-reported symptoms are available in both NAMCS and NHAMCS. We used the
patient’s self-reported most important complaint for our analyses. We combined related
symptoms (supplemental tables), and we totaled data from office and ED visits to present the
top 10 most common Gl symptoms. We categorized physician and non-physician clinician
diagnoses into relevant disease categories based on clinical expertise using International
Classification of Diseases, 9™ Revision, Clinical Modification (ICD-9-CM) (supplemental
tables). We used the primary diagnosis code only. After combining the related diagnoses, we
created a rank order list. NAMCS and NHAMCS are based on probability samples.
Therefore, sampling weights were applied to all analyses in order to generate national
estimates. When there are fewer than 30 observations for a specific condition, estimates are
unreliable and should be interpreted with caution. Unreliable estimates are clearly labeled in
the tables with footnotes. Both analyses include children and adults. These analyses were
conducted using SAS version 9.4 (Cary, NC).

Emergency Department Visits

The most common ED GI diagnoses were compiled from the Nationwide Emergency
Department Sample (NEDS), one of the databases in the Healthcare Cost and Utilization
Project (HCUP) (https://hcupnet.ahrg.gov). The NEDS was constructed using the HCUP
State Emergency Department Databases (SEDD) and the State Inpatient Databases (SID).
The SEDD captures discharge information on ED visits that do not result in an admission,
and SID has information on patients initially seen in the ED and then admitted to the same
hospital. NEDS is the largest all-payer ED database that is publicly available in the United
States. The 2014 NEDS contains information from 31 million ED visits at 945 hospitals
participating in HCUP across 33 states and the District of Columbia, approximating a 20-
percent stratified sample of U.S. The weighted national estimates pertain to 138 million ED
visits in 2014. The NEDS sampling frame includes discharge information on patients
admitted to the hospital from EDs, patients treated and released from EDs, and patients
transferred to another hospital from an ED.

We queried the database for the rank order of the principal visit diagnosis (i.e., ICD-9-CM)
from the ED for all patients in all hospitals. From the top 100 diagnoses, we identified the
Gl diagnoses, which were subsequently rank-ordered after combining related diagnosis
codes. Weighted national estimates for visits in 2014 were generated. Diagnosis categories
and associated codes (supplemental tables) were determined using previously published Gl
coding categories!=>, and modified for accuracy and relevance with the input of multiple
gastroenterology subspecialists. We calculated the percent change in the number of visits
between the year 2006 (first year of NEDS) and 2014. We then performed a separate query
for each individual ICD-9-CM code (or group of codes) to generate estimates of the total
number of visits, rate of visits per 100,000 people, patients admitted to the same hospital
from the ED with that diagnosis, and percent deaths either in the hospital or the ED.

Hospitalizations

The most common inpatient Gl discharge diagnoses were compiled from the National
Inpatient Sample (NIS), a publically available dataset part of HCUP (http://hcup.ahrg.gov/
hcupnet.jsp). The 2014 NIS contains a 20 percent sample of discharges from 4,411
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community hospitals participating in HCUP across 44 states. The sampling frame for the
2014 NIS comprises over 96 percent of the U.S. population and includes more than 94
percent of discharges from U.S. community hospitals. The NIS is the only national hospital
database containing charge information on all patients, regardless of payer, including
persons covered by Medicare, Medicaid, private insurance, and the uninsured.

We queried the database for the rank order of the principal discharge diagnosis (i.e., ICD-9-
CM) for all patients in all hospitals. From the top 100 diagnoses, we identified the Gl
diagnoses, which were subsequently rank-ordered after combining related diagnosis codes.
Weighted national estimates for visits in 2014 were generated. We then performed a separate
query for each individual ICD-9-CM code (or group of codes) to obtain estimates of the
mean and median length of stay (LOS), median charges and costs, aggregate charges (i.e.
“the national bill”) and aggregate costs, and number of inpatient deaths associated with each
diagnosis or diagnosis group. We calculated the percent change in the number of admissions
between the year 2005 and 2014 and performed temporal analyses for the principal
diagnoses with the greatest change in number of admissions. The 2014 version of NIS (the
last full calendar year of ICD-9-CM coding) was used for this analysis to facilitate
measurement of trends.

Diagnosis categories and associated codes (supplemental tables) were determined using
previously published G coding categories' >, as described above. The total LOS was
estimated by the product of the mean LOS and the number of discharges for each diagnosis.
Total charges were converted to costs by HCUP using cost-to-charge ratios based on hospital
accounting reports from the Centers for Medicare and Medicaid Services (CMS). Cost data
are presented preferentially, as costs tend to reflect the actual costs of production, while
charges represent what the hospital billed for the case.

Readmissions

Common and select GI readmissions were compiled from the 2015 Nationwide
Readmissions Database (NRD), a resource of HCUP State Inpatient Databases. The NRD is
a publicly available all-payer inpatient database from the United States that includes data
from 14,208,678 admissions across 27 states. Using individual linkage identifiers within a
state, the NRD is designed to be nationally-representative of readmission rates for all payers
and the uninsured.

We identified all patients with an ICD-9-CM or ICD, 10t Revision (ICD-10-CM) code for
the most common inpatient G discharge diagnoses in the NRD. From January 1, 2015
through September 31, 2015, ICD-9-CM codes were utilized by HCUP in the NRD.
Beginning on October 1, 2015, ICD-10-CM coding was used to categorize diagnoses. Any
patient with an ICD-9-CM or ICD-10-CM diagnosis code as a primary diagnosis on the
index admission was eligible for inclusion in this study. Diagnosis categories and associated
codes (supplemental tables) were determined using previously published Gl coding
categories.1 >

We included patients age 18 years and older with a full 30 days between the date of
discharge from their index admission and December 31, 2015. We excluded patients with an
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index hospitalization that ended in death or transfer to another acute care faculty. The
primary outcome of interest was the first all-cause readmission within 30 days of the index
hospitalization. Weighted national estimates for visits in 2015 were generated. We calculated
the total charges associated with both the index admission and the first readmission. There is
no cost-to-charge ratio available from HCUP for the 2015 NRD data, therefore only total
charges are reported. These analyses were conducted using survey procedures in SAS
version 9.4 (Cary, NC) to account for the complex survey design.

Hepatitis C Virus Infection

We estimated the prevalence of chronic HCV in the United States between 2009-2016 using
cross-sectional data from The National Health and Nutrition Examination Survey
(NHANES) (https://www.cdc.gov/nchs/nhanes/index.htm). The NHANES is a nationally
representative household survey designed to assess the health and nutritional status of adults
and children in the United States. NHANES is a major program of the National Center for
Health Statistics (NCHS). Data from NHANES has been used previously to estimate the
prevalence of HCV in the United States.6=8 The survey examines a nationally representative
sample of approximately 5,000 noninstitutionalized persons each year and includes
demographic, socioeconomic, and health-related questions. The examination component
consists of medical, dental, and physiological measurements, as well as laboratory tests.
Serum samples were tested for HCV antibody. Serum samples positive or indeterminate for
anti-HCV were tested for HCV RNA. Prevalence was calculated as confirmed HCV cases
(RNA positive) divided by the total population at risk (sum of HCV antibody testing
including positive, negative, and indeterminate cases) as in prior prevalence studies with
NHANES. These analyses were conducted using SAS version 9.4 (Cary, NC).

Cancer Incidence and Mortality

Non-Cancer

We estimated age-adjusted (2000 U.S. standard population) incidence of and mortality from
Gl cancers among adults (age =20 years) using data from the United States Cancer Statistics
(USCS) in 2014 (www.cdc.gov/uscs). USCS collects data on incidence from state cancer
registries, in collaboration with the National Program of Cancer Registries and the
Surveillance, Epidemiology, and End Results program. Information on cancer deaths comes
from death certificates collected by the National Vital Statistics System at the National
Center of Health Statistics. To further illustrate time trends, we plotted incidence and
mortality rates (per 100,000 persons) of colorectal cancer by 10-year age group over the
period 2000 — 2014.

Mortality

We generated a list of the most common non-malignant Gl causes of death using data from
the Centers for Disease Control Wide-ranging Online Data for Epidemiologic Research
(CDC WONDER) (http://wonder.cdc.gov). CDC WONDER is a publically available
database provided by the Centers for Disease Controls. The CDC reports national mortality
of children and adults collected and reported by state registries. The causes of death are
derived from death certificates and are classified using the ICD-10 system. The underlying
cause of death is defined as the disease that initiated the sequence of morbid events leading
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directly to death. Contributing cause of death statistics include all deaths with the disease of
interest as either the underlying cause or any of 20 additional diseases leading to death.

To perform our analyses, we downloaded the 2016 public use data files for underlying cause
of death and multiple cause of death from the CDC website. Using ICD-10 codes
(supplemental tables), the 15 most common non-malignant Gl causes of death were ranked.
Diagnoses were combined to create clinically meaningful categories. The crude rate per
100,000 deaths was calculated by dividing the number of deaths listed as an underlying
cause by the total U.S. population in the United States in 2016 (323,127,513 from the U.S.
Census Bureau) then multiplying by 100,000. Results include children and adults.

Endoscopy Use and Trends

Using MarketScan Commercial Claims and Encounters data (Truven Health Analytics, Ann
Arbor, MI) and a 5% random sample of all Medicare beneficiaries with at least one month of
Part A (hospital) and B (outpatient) coverage (excluding HMO plans), we examined patterns
of endoscopy use in adults between 2002 and 2013. We looked at temporal trends in upper
endoscopy, colonoscopy, flexible sigmoidoscopy, endoscopic retrograde
cholangiopancreatography (ERCP) and upper and lower endoscopic ultrasound (EUS).
MarketScan is a large, employer-based claims database that includes 77 contributing
employers and 12 contributing health plans, with 126 unique carriers and 8 Medicaid states
representing approximately 165 million covered lives. Medicare provides public insurance to
over 98% of older US adults and approximately 75% have coverage with Parts A and B. We
summed the total number of months individuals aged 18-64 years (MarketScan) and > 65
years (Medicare) were enrolled in their insurance plan in each calendar year as standardized
denominators of “enrollee-time.” We then depicted time trends by calculating a rate of the
procedure per 1,000 enrollee-years in each calendar year, assuming constant rates within
each calendar year. We examined rates by age group (18-29, 30-39, 40-49, 50-64, 65-74
and =75 years). We estimated the number of procedures performed in the United States in
2013 by standardizing the number of procedures in each database to 2013 United States
Census Bureau data (within age categories). These analyses were conducted using SAS
version 9.4 (Cary, NC).

Endoscopy Safety, Quality and Findings

Using 2014-2016 data from the GI Quality Improvement Consortium (GIQuIC) Registry,
we report select findings and quality measures for upper endoscopy and colonoscopy. The
GIQuIC Registry is a gastrointestinal endoscopy quality improvement registry that is a joint
collaboration of the American College of Gastroenterology and the American Society for
Gastrointestinal Endoscopy. GIQuIC was established in 2010 and is a voluntary nationwide
registry. Participating sites submit patient and procedural data using standardized data
elements. During the study period, 538 sites contributed colonoscopy data and 232 sites
contributed upper endoscopy data (supplemental tables).

The GIQuIC Registry captures patient demographics, procedure details (indication for
procedure, immediate adverse events), and post-procedure details (documentation of
discharge instructions, pathology results, recommended follow-up interval) for both
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colonoscopy and upper endoscopy procedures. For colonoscopy reports, procedure type
(screening, surveillance, or diagnostic), colorectal neoplasm risk assessment (average or
high-risk), photo documentation of the cecum, bowel preparation adequacy, and cecal
insertion/withdrawal times are also collected.

Data for all colonoscopy procedures performed at the site are required to be submitted to the
registry. Contribution of upper endoscopy records is optional, but for those practices who do
opt in for such reporting, they must submit data from all upper endoscopy procedures. For
research purposes, data from GIQuIC is de-identified and stored in a research database that
is maintained on a separate server from the overall registry.

We estimated the rates of immediate adverse events for upper endoscopy and colonoscopy.
We report the percentage of colonoscopies with an adequate bowel preparation, documented
cecal landmarks and average withdrawal time. We have estimated the prevalence of
adenomatous polyps, advanced adenomatous polyps, serrated polyps, and adenocarcinoma
among average risk persons having a screening colonoscopy by age, sex and race. We also
report overall colonoscopy polyp pathology in the total population and screening population.
These analyses were conducted using SAS version 9.4 (Cary, NC).

Expenditures

We estimated total expenditures and distribution of expenditures for Gl diseases and
symptoms using data from the 2015 Medical Expenditure Panel Survey (MEPS) (https://
meps.ahrg.gov/). The MEPS is a set of large-scale surveys of families and individuals, their
medical providers (doctors, hospitals, pharmacies, etc.), and employers across the United
States. MEPS collects data on the use of specific health services, how frequently they are
used, the cost of these services, and how they are paid for. These surveys are designed to
collect data from a nationally representative sample of households in the United States and
reports detailing health care expenses in the United States are routinely published.® 10 In the
2015 MEPS Household Component, 33,983 persons from 13,800 families were surveyed.
This survey represents the civilian noninstitutionalized population. All Gl diseases and
symptoms available in MEPS were pulled for this analysis (supplemental tables). The
condition categories are defined using the Clinical Classification Software (CCS), which is a
tool, developed by Agency for Healthcare Research and Quality for clustering diagnoses into
a manageable number of clinically meaningful policy-relevant categories. All estimates were
weighted by the MEPS person-level weight (PERWTO8F) to produce national estimates of
expenditures. These analyses were conducted using SAS version 9.4 (Cary, NC).

We estimated total expenditures by prescribed acid suppressing drug using data from the
2001-2015 MEPS household component summary tables (https://meps.ahrg.gov/
mepstrends/home/index.html).1! The estimates are for prescribed drugs obtained by
household members and do not include drugs administered in hospitals or provider offices.
These estimates represent persons in the United States civilian non-institutionalized
population.
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National Institutes of Health Categorical Spending

Results

We collected estimates of grants, contracts, and other funding mechanisms used across the
National Institutes of Health (NIH) for select research, condition, and disease categories for
2013-2018 (https://report.nih.gov/categorical_spending.aspx). Actual expenditures are
reported when available, otherwise the values were estimated. Categories specific to Gl
diseases were selected from 282 total research/disease areas. The research categories are not
mutually exclusive. Individual research projects could be included in multiple categories.

Symptoms and Diagnoses across Ambulatory Settings

Using weighted national data, in 2014 there were more than 40.7 million ambulatory visits
in the United States for GI symptoms (Table 1) and 54.4 million ambulatory visits with a
primary diagnosis code for a Gl disease (Table 2). The symptom of abdominal pain was
responsible for more than 21.8 million total visits, followed by vomiting (4.7 million visits)
and diarrhea (3.4 million visits) (Table 1). Abdominal pain was also the most frequent
diagnosis (Table 2) with 16.5 million annual visits. There were more than 5.6 million visits
for gastroesophageal reflux disease and reflux esophagitis. Constipation and hemorrhoids
each accounted for 2.5 million visits.

Emergency Department Visits

In 2014, there were more than 15.7 million emergency department visits in the United States
with a principal diagnosis code for a Gl disease (Table 3). Abdominal pain (6.0 million),
nausea/vomiting (2.1 million) and noninfectious gastroenteritis/colitis (1.2 million) were the
most common diagnoses in the emergency department. Of the 18 listed diagnoses, the
numbers of visits for 16 of the diagnoses have increased in the last 10 years. HCV,
constipation, and inflammatory bowel disease had the largest increase in number of visits
compared to 2006. Among the most common principal Gl diagnoses, liver diseases had the
highest mortality at 3.1% overall.

Hospitalizations

In 2014, there were more than 3.0 million hospital admissions in the United States with a
principal diagnosis code for a Gl disease at a cost of $30.6 billion dollars (Table 4). Gl
hemorrhage, gallbladder disease, and pancreatitis were the most common Gl discharge
diagnoses overall. The combined cost of these 3 diagnostic categories was nearly $12 billion
dollars. GI hemorrhage alone was responsible for over 500 thousand hospitalizations, 2.2
million days of hospitalization, $5 billion dollars in direct costs, and nearly 11 thousand
deaths. Chronic liver disease had the highest inpatient mortality (5.6%) with over 14
thousand annual hospital deaths. Colorectal cancer was ranked ninth overall in
hospitalizations, and was associated with the highest median costs ($16,904 per
hospitalization) and the second highest inpatient mortality (3%) among included conditions.

Hospitalizations for chronic liver disease increased 25% over the past 10 years, with the
largest increase in hepatitis C hospitalizations (Figure 1a). Hospitalizations for clostridium
difficile infections increased until 2011 and have since plateaued (Figure 1b). There has been
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a gradual rise in hospitalizations for intestinal obstruction since the 1990s (Figure 1c). The
number of hospital admissions for appendicitis and appendectomies has decreased
substantially since 2009-2010, while emergency department visits have remained static, and
discharges from the emergency department have increased (Figure 2).

Readmissions

There are more than 540 thousand readmissions in the United States annually within 30 days
of an index admission for a Gl disease (Table 5). GI hemorrhage, gallbladder disease and
intestinal obstruction had the highest number of all-cause readmissions within 30 days
(Table 5). Liver disease, GI hemorrhage and gallbladder disease had the highest rates of all-
cause readmissions. The median charge for a readmission was higher than the median charge
for an index admission for each disease category.

Hepatitis C Virus Infection

Based on 248 participants who tested positive for HCV RNA, the estimated prevalence of
chronic HCV in the United States between 2009-2016 was 0.80% (95% CI 0.66-0.96)
(Table 6). Chronic HCV was most common individuals aged 51-69 years (68% of cases),
however more than a quarter of cases (26%) occurred among individuals between the ages of
18 and 50. As compared to those who tested negative on screening (i.e. HCV antibody
negative), HCV cases occurred more predominantly in males (68% vs. 49%) and non-
Hispanic blacks (41% vs. 21%).

Cancer Incidence and Mortality

There were 266,564 incident cases of Gl cancers diagnosed in 2014 (Table 7). The incidence
of colorectal cancer was highest (53.7 per 100,000), followed by pancreatic (17.6 per
100,000) and liver (11.3 per 100,000) cancers. The incidence and mortality of colorectal
(Figures 3A and 3B) cancer decreased markedly among older adults (age =60 years) from
2000 — 2014. We observed slight increases in the incidence of colon and rectal cancers in
younger populations, although mortality remained stable during the same time period
(supplemental tables).

Non-Cancer Mortality

There were 97,698 deaths from non-malignant Gl diseases in 2016 (Table 8). The most
common causes of non-malignant mortality were alcoholic liver disease, all-cause cirrhosis,
gastrointestinal hemorrhage, vascular disorders of the intestine and clostridium difficile
colitis. More than half (54%) of deaths from all non-malignant Gl diseases were attributable
to liver disease.

Endoscopy Use and Trends
There were an estimated 10,964,034 colonoscopies, 6,069,647 upper endoscopies, 313,045
flexible sigmoidoscopies, 178,417 upper EUSs, 169,510 ERCPs and 17,727 lower EUSs
performed in adults in the United States in 2013 (Table 9). Colonoscopy use in adults aged
18-64 increased between 2002 and 2008 and then began to decrease (Figure 4A).
Colonoscopy use has been decreasing in adults over the age of 65 years since 2005 (Figure
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4A). Between 2002 and 2013, the rates of upper endoscopies increased slightly in adults
aged 18-64 but decreased in adults over the age of 65 years (Figure 4B). The rates of
flexible sigmoidoscopies have decreased each year across all age groups since 2002 (Figure
4C). The rates of ERCPs decreased each year across all age groups (Figure 4D), while use of
upper EUSs increased each year (Figure 4E). The rates of lower EUSs have increased each
year (Figure 4F).

Endoscopy Adverse Events, Quality Measures and Findings

Between 2014-2016, quality improvement data were collected on 3,916,419 colonoscopies
and 564,691 upper endoscopies performed across the United States (supplemental tables).
Rates of immediate adverse events for upper endoscopy and colonoscopy are reported in
Table 10. Among all screening and surveillance colonoscopies, 95% had an adequate bowel
preparation, 94% had documented cecal landmarks and the average withdrawal time was
10.7 minutes (standard deviation 5.8 minutes). The average withdrawal time when no tissue
was collected was 8.1 minutes (standard deviation 3.4 minutes).

Among average-risk persons ages 50—75 years having a colonoscopy for a screening
indication, 34.6% had 1 or more adenomatous polyps removed (Table 11). The prevalence of
any adenomatous polyp increased with age and was higher in men compared with women
(Figure 5a). Among average-risk persons ages 50-75 years having a colonoscopy for a
screening indication, 4.7% had 1 or more advanced adenomatous (= 10 mm, high grade
dysplasia, villous component) polyps removed (Table 11). The prevalence of advanced
adenomatous polyps increased with age and was higher in men compared with women
(Figure 5b). Among average-risk persons ages 50-75 years having a colonoscopy for a
screening indication, 5.7% had 1 or more serrated polyps removed (Table 11). The
prevalence of serrated polyps did not increase with age, was similar in men and women, and
was higher among whites compared with other races (Figure 5¢). Among average-risk
persons ages 50-75 years having a colonoscopy for a screening indication, 0.4% had an
adenocarcinoma found. The prevalence of adenocarcinoma increased with age, was higher in
men compared with women and was higher in blacks compared with other races (Figure 5d).
Colonoscopy findings in the total population and screening population are reported in Table
11.

Expenditures

In 2015, health care expenditures for GI conditions totaled $135.9 billion (Table 12). Among
the 22 condition categories available, the five most expensive categories were hepatitis
($23.3 billion), esophageal disorders ($18.1 billion), biliary tract disease ($10.3 billion),
abdominal pain ($10.2 billion) and inflammatory bowel disease ($7.2 billion). Prescription
medications accounted for 96% of total expenditures for hepatitis and 54% of total
expenditures for esophageal disorders. Hospital inpatients stays accounted for the majority
of cost among all other conditions. Expenditures by prescribed acid suppressing drug in the
United States from 2001 to 2015 are detailed in Table 13. In the last five years, expenditures
for acid suppressing drugs totaled $60 billion.
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National Institutes of Health Categorical Spending

In 2017, the National Institutes of Health supported $1,832 million dollars in digestive
diseases and $661 million dollars in liver disease research. Spending for all available Gl
categories are detailed in Table 14.

Discussion

The impact of Gl diseases on patients and the health care system in the United States is
substantial. Annual health care expenditures for these diseases total $135.9 billion dollars.
This is more than expenditures for heart disease ($113.4 billion), trauma-related disorders
($102.7 billion) and mental disorders ($98.8 billion).12 There are more than 40.7 million
ambulatory visits for GI symptoms and 54.4million visits with a primary diagnosis for a Gl
disease each year. There are more than 3.0 million hospital admissions at a cost of 31 billion
dollars. Among those patients admitted to the hospital, roughly one in seven will be
readmitted to the hospital within 30 days. There are 267,000 new cases of GI cancers
diagnosed each year and 242,004 deaths from benign and malignant Gl diseases. An
estimated 17.7 million endoscopic procedures are performed annually in the United States.

In the last twenty years, there has been a dramatic increase in emergency department visits
and hospital admission for HCV in the United States. This is a likely consequence of the
increasing prevalence of HCV-related cirrhosis and hepatocellular carcinoma in the United
States.13 14 Mortality attributable to non-malignant liver diseases, including HCV, is also
increasing.1® Among the 22 Gl categories available in MEPS, hepatitis was the most
expensive category at $23.3 billion per year, with prescription medications accounting for
96% of these expenditures. This estimate is congruent with the IMS Institute report that
249,000 patients received treatment for HCV in 2015, resulting in $18.8 billion dollars in
non-discounted spending (for direct-acting antiviral therapy).16 Because only 12.8% of the
baby boomer population has been screened for HCV17 and because the opioid epidemic is
likely contributing to an increased incidence of HCV/18-21 health care spending for HCV
treatment will likely continue to be substantial. Despite the substantial costs of HCV
treatment, there is good evidence that treatment is cost-effective at currently available
discounts.?2

Using data from NHANES, the prevalence of chronic HCV appears to be stable and possibly
decreasing in the United States. The prevalence of chronic HCV was 1.8% between 1988—
1994, 1.6% between 1999-2002 and 1% between 2003-2010 in NHANES.5-8 We are
hesitant to overstate the significance of this decline because there are important limitations
of using NHANES to estimate the prevalence of chronic HCV. This survey does not include
inmates, the homeless, hospital inpatients, nursing home residents, active duty military, and
people living on Indian reservations.23 Moreover, the NHANES survey may underrepresent
individuals who inject drugs, a high-risk population. Therefore, the survey likely
substantially underestimates the actual prevalence of chronic HCV in the United States.
Despite a decreasing prevalence of HCV in NHANES, there is growing evidence to believe
that the burden of chronic HCV may be increasing. The rising opioid epidemic and rates of
people who inject drugs is suspected to be contributing to increased incidence of HCV for
the first time in over two decades.18-20. 24 Direct-acting antiviral (DAA) therapy offers a
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cure for HCV, but with the current practice of only screening baby boomers, many
individuals will remain unaware of their HCV status. The limitations of NHANES data
demonstrate the critical need for a better strategy to investigate the prevalence of chronic
HCV in the U.S.

The incidence of and mortality from colorectal cancer continues to decline among older
adults in the United States, which is partly attributable to colorectal cancer screening.2®
Figure 3 highlights the marked decrease in colorectal cancer but also demonstrates the
increasing risk of young-onset colorectal cancer. While the incidence of colorectal cancer
has increased in young adults, it is important to note that the absolute risk is very low and
mortality has remained stable. The reason for the increase in colorectal cancer in not known,
but appears to be a birth cohort effect.26

Understanding utilization of endoscopy is important not only for gastroenterology workforce
allocation but for understanding and potentially controlling health care costs. We continue to
observe, a decline in ERCP procedures and an increase in EUS.27-29 This suggests that
diagnostic ERCPs are being replaced by less invasive and less risky imaging procedures
such as MRCP and EUS. With regard to colonoscopy use, surveys estimated that 14.2
million colonoscopies were performed in the United States in 200230 and 15 million total
colonoscopies in 2012.31 In our report from 2012, we used 2009 MarketScan data (which
included commercial, Medicare, and Medicaid enrollees) and found slightly higher
estimated numbers of procedures compared to the current estimates we report here.32 There
is evidence that insured Americans aged 50 to 64 years significantly reduced their use of
screening colonoscopy during the 2007—2009 recession33 and these lower rates may have
persisted following the economic upturn. With stricter reimbursement and quality measures,
colonoscopy use in the United States may be decreasing. Finally, the numbers of
colonoscopies in populations 65 and older are also decreasing. These changes may indicate
that we are performing colonoscopies in more appropriate populations or perhaps decreasing
unnecessary or too frequent colonoscopies.

With the large volume of endoscopic procedures performed nationally, ensuring high quality
exams is paramount, particularly for colonoscopy.3# 35 Using the GIQuIC Registry, we were
able to show high rates of procedural completion as documented by cecal landmarks,
adequate bowel preparation, and appropriate withdrawal times, all accepted quality metrics
for which there is substantial variation between endoscopists.36 We have also shown that the
risk of immediate adverse events is very low. Notably, our complication rates are lower than
prior estimates37-39 perhaps because these events were documented at the time of the
procedure and not within the standard 30-days.

Using data from the GIQuIC Registry, we estimated a “national” adenoma detection rate of
34.6% among 1.5 million screening only, ages 50-75, average risk colonoscopies. The
adenoma detection rate is a quality measure inversely associated with the risk of interval
colorectal cancer and mortality.4% 41 Endoscopists with an annual adenoma detection rate >
24.6% achieve a significantly reduced risk.#> Among the 1.5 million screening only, age 50—
75, average risk colonoscopies, we also found that 4.7% had 1 or more advanced
adenomatous polyps and 5.7% had 1 or more serrated polyps.
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We were also able to stratify the proportion of polyps by histology using age, race, and sex.
In contrast with prior studies#2-4°, we found that the prevalence of any adenomatous polyps
was higher in white women compared with black women before the age of 60. Before the
age of 65, the prevalence of any adenomatous polyps was higher in white men compared
with black men. Advanced adenomatous (= 10 mm, high grade dysplasia, villous
component) polyps were more common in white women compared with black women
before the age of 65 and white men compared with black men before the age of 60. Despite
the lower prevalence of adenomatous polyps on screening colonoscopy, black women and
men were more likely to be diagnosed with adenocarcinoma on screening colonoscopy at
almost every age category compared with white women and men. While we replicated the
known finding that the prevalence of adenomas is higher with increasing age and in men?2,
we also demonstrated that the prevalence of serrated polyps did not increase with age, was
similar in men and women, and was higher among whites compared with other races. The
prevalence of serrated polyps is likely underestimated in this database, due to their minimal
role in GIQuIC quality measures, but this would not change the differences we found in
prevalence based on age, sex and race/ethnicity. These findings may have implications for
screening and detection practices.

This report has limitations, which are inherent to each of the datasets used. We relied on
NAMCS and NHAMCS data collected by the CDC to generate an estimate of office visits in
the United States for GI symptoms and diagnoses. There were sometimes significant
differences between the estimates that we report here using 2014 data compared to estimates
that we previously reported using 2010 data.l Some of these differences can be accounted
for by sparse data. Additionally, the CDC excluded information from community healthcare
centers in 2014, which would also lead to smaller numbers. Despite the use of the standard
sampling weights from HCUP, differences in the total estimated admissions are
demonstrated within the multiple databases presented. This could be due to the use of
different years of HCUP data, or a different sampling structure, particularly in the NIS and
NRD data sources. We estimated the number of procedures performed in the United States
in 2013 by standardizing the number of procedures in MarketScan Commercial Claims and
Encounters data and a 5% random sample of all Medicare beneficiaries to United States
Census Bureau data. Because we do not have data from the uninsured and those covered by
Medicaid, we may have overestimated the number of procedures each year. However,
compared with other estimates, ours appears to be conservative.30: 31 We used GIQuIC to
report on quality measures and this registry relies on voluntary reporting of findings linked
to endoscopic reporting software. GIQUIC is not population-based, and despite the large
number of procedures captured in this database, may not be generalizable to all endoscopic
procedures or providers.

This report is a comprehensive and current estimate of the burden of Gl diseases in the
United States. Health care spending for these diseases is considerable at $135.9 billion
dollars annually and is likely to continue increasing for the foreseeable future. It is our hope
that this paper will enable clinicians to better understand the challenges our patients face and
best target both clinical and research resources to help them.
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Figure 1A.

Temporal trend in hospitalizations with a principal diagnosis of chronic hepatitis C virus
infection, National Inpatient Sample, 1993-2014. (B) Temporal trends in hospitalizations
with any diagnosis or principal diagnosis of clostridium difficile infection, National
Inpatient Sample, 1993-2014. (C) Temporal trend in hospitalizations with principal
diagnosis of intestinal obstruction, National Inpatient Sample, 1993-2014.
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Figure 3A.
Age-adjusted incidence (2000 U.S. standard population) of colorectal cancer by 10-year age

group, United States Cancer Statistics, 2000 — 2014. (B) Age-adjusted mortality (2000 U.S.
standard population) of colorectal cancer by 10-year age group, United States Cancer
Statistics, 2000 — 2014.
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Figure 4A.
Colonoscopies performed per 1,000 enrollee-years, by age group, MarketScan Commercial

Claims and Encounters and Medicare, 2002-2013. (B) Upper endoscopies performed per
1,000 enrollee-years, by age group, MarketScan Commercial Claims and Encounters and
Medicare, 2002-2013. (C) Flexible sigmoidoscopies performed per 1,000 enrollee-years, by
age group, MarketScan Commercial Claims and Encounters and Medicare, 2002-2013. (D)
Endoscopic retrograde cholangiopancreatographies performed per 1,000 enrollee-years, by
age group, MarketScan Commercial Claims and Encounters and Medicare, 2002-2013. (E)
Upper endoscopic ultrasound performed per 1,000 enrollee-years, by age group, MarketScan
Commercial Claims and Encounters and Medicare, 2002-2013. (F) Lower endoscopic
ultrasound performed per 1,000 enrollee-years, by age group, MarketScan Commercial
Claims and Encounters and Medicare, 2002-2013
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70-75

Adenomatous polyps on colonoscopy in screening only, ages 45—75, average risk persons by
age, sex and race. (B) Advanced adenomatous polyps (= 10 mm, high grade dysplasia,
villous component) on colonoscopy in screening only, ages 45-75, average risk persons by
age, sex and race (C) Serrated polyps on colonoscopy in screening only, ages 45-75, average
risk persons by age, sex and race (D) Adenocarcinoma on colonoscopy in screening only,
ages 50-75, average risk persons by age, sex and race
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Leading Gastrointestinal Symptoms Prompting an Ambulatory Visit in the United States, 2014

Table 1.

Estimated number of annual visits

Rank | Symptoms Office visits Emergency Department Total

1 Abdominal pain 10,705,448 11,135,099 | 21,840,547
2 Vomiting 1,725,616 2,936,210 4,661,826
3 Diarrhea 2,423,825 994,454 3,418,279
4 Nausea 1,063,883 2,004,732 3,068,615
5 Bleeding 2,147,949 606,970 2,754,919
6 Constipation 1,086,452 511,317 1,597,769
7 Anorectal symptoms? 928,119 220,585 | 1,148,704
8 Heartburn and indigestiona 878,808 63,485 942,293
9 Decreased appetitea‘b 564,112 94,685 658,797
10 Dysphagia? 537,975 88,731 626,706
Total 40,718,455
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Source: The 2014 National Ambulatory Medical Care Survey (NAMCS) and the National Hospital Ambulatory Medical Care Survey (NHAMCS),
Emergency Department only (https://www.cdc.gov/nchs/ahcd/index.htm)

a . . . . .
Denotes category reported from the NHAMCS (Emergency Department only) with <30 observations that should be interpreted with caution

b . . . . .
Denotes category reported from the NAMCS with <30 observations that should be interpreted with caution
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Leading Physician Diagnoses in the Ambulatory Setting for Gastrointestinal, Liver and Pancreatic Disorders in

the United States, 2014

Estimated number of annual visits

Diagnosis Office Visits | Emergency Department Total

Abdominal pain 8,565,933 7,906,926 | 16,472,859
Gastroesophageal reflux disease/reflux esophagitis 5,235,107 325,666 5,560,773
Nausea and vomiting 1,935,544 2,943,220 4,878,764
Diarrhea 2,173,179 800,794 2,973,973
Gastritis and dyspepsia 2,398,740 462,065 2,860,805
Abdominal wall and inguinal hernia 2,548,881 236,684 2,785,565
Constipation 1,746,404 771,058 2,517,462
Hemorrhoids 2,237,642 246,623 2,484,265
Diverticular disease of the colon 1,748,508 172,462 1,920,970
Malignant neaplasm of the colon or rectum? 1,621,053 28,852 | 1,649,905
Cholelithiasis 1,126,944 466,832 1,593,776
Lower gastrointestinal hemorrhage 1,269,312 191,724 1,461,036
Chronic liver disease and cirrhosis? 1,003,102 41,934 | 1,045,036
Ulcerative colitisa 935,150 21,953 957,103
Dysphagia® 861,769 43,172 904,941
Pancreatitis - acute and chronic? 562,048 195,113 757,161
Appendicitis” 523,524 212,046 735,570
Hepatitis C infection? 709,338 3,643 712,981
Crohn’s disease? 642,547 42,399 684,946
Irritable bowel syndrome? 585,061 18,638 603,699
Benign neoplasm of colon and rectum® b 332,191 - 332,191
Barrett’s esophagus? 274,482 - 274,482
Celiac disease® ? 190,381 - 190,381
Hepatitis, unspecified® b 24,088 9,775 33,863
Total 54,392,507

Source: The 2014 National Ambulatory Medical Care Survey (NAMCS) and the National Hospital Ambulatory Medical Care Survey (NHAMCS),
Emergency Department only (https://www.cdc.gov/nchs/ahcd/index.htm)

aDenotes category reported from the NHAMCS (Emergency Department only) with <30 observations that should be interpreted with caution

b . . . . .
Denotes category reported from the NAMCS with <30 observations that should be interpreted with caution
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Table 6.
Estimated Chronic Hepatitis C Virus Infection in the United States, 2009-2016

HCV Status
Characteristic
Never exposed (Anti-HCV Ab Negative) N= 29,170 | Chronic Hepatitis C (HCV RNA Positive) N=248
n % n %
Age at interview
<18 7,544 27 0 0
18-34 6,093 22 9 4
35-50 5,342 19 54 23
51-69 5,930 21 162 68
>=70 3,323 12 15 6
Sex
Male 14,317 49 169 68
Female 14,853 51 79 32
Race/Ethnicity
Non-Hispanic White 10,744 37 84 34
Non-Hispanic Black 6,249 21 101 41
Hispanic 8,408 29 51 21
Other/Multi-racial 3,769 13 12 5
Highest Level Education (age>20 years)
<9th grade 2,163 11 24 10
9-11 grade 2,792 14 69 28
High school grad/GED 4,512 22 69 28
Some college 6,108 30 70 28
College grad or above 4,957 24 14 6
Refused/Don’t Know 18 0 2 1
Annual Household Income
<$14,999 3,692 14 64 29
$15,000-34,999 7,539 29 95 42
$35,000-54,999 4,951 19 31 14
$55,000-74,999 2,926 11 16 7
$75,000-99,999 2,553 10 7 3
>100,000 4,707 18 11 5

Source: National Health and Nutrition Examination Survey (NHANES)

Abbreviations. Anti-HCV Ab = antibody to Hepatitis C Virus; HCV = Hepatitis C Virus;
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Table 7.

Page 31

Age-adjusted (2000 U.S. Standard Population) Incidence and Mortality of Gastrointestinal, Pancreatic and
Liver Cancers in the United States, 2014

Cancer Site Number of new cases | Rate per 100,000 | Number of deaths | Rate per 100,000
Colon and Rectum 139,773 53.7 51,646 19.8
Pancreas 46,477 17.6 40,413 15.3
Liver and Intrahepatic Bile Ducts 31,181 11.3 24,659 9.1
Stomach 23,696 9.1 11,306 4.4
Esophagus 16,910 6.3 14,933 5.6
Small Intestine 8,527 33 1,349 0.5
Total 266,564 144,306

Source: United States Cancer Statistics: 1999 — 2014 Incidence and Mortality Web-based Report. Atlanta: U.S. Department of Health and Human
Services, Centers for Disease Control and Prevention and National Cancer Institute; 2017. Available at: www.cdc.gov/uscs.
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Estimated Annual Number of Endoscopic Procedures in the United States, 2013

Table 9.

Procedure Number

Colonoscopy 10,964,034
Upper endoscopy 6,069,647
Flexible sigmoidoscopy 313,045
Upper endoscopic ultrasound 178,417
Endoscopic retrograde cholangiopancreatography 169,510
Lower endoscopic ultrasound 17,727
Total 17,712,380

Source: MarketScan Commercial Claims and Encounters and Medicare
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