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M arch is Colon Cancer Awareness Month and this issue of AGA 
Perspectives leads with a debate among two widely acclaimed experts 
on the role of risk scores in guiding screening for colorectal cancer. 

Advocating for the increased use of these scores in patient care is Dr. Thomas 
Imperiale, while Dr. David Lieberman provides a differing view. This debate is 
important as it provides a first glimpse into the emerging concept of precision 
medicine in digestive diseases.  

In keeping with the theme of personalized medicine, Dr. David Wyles provides 
a helpful perspective on the role, if any, of testing for HCV resistance prior to 
implementing antiviral therapy in the rapidly evolving field of HCV treatment. Our 
final glimpse into the future is provided by my colleague, Dr. Ravikanth Maddipati, 
who provides an update on the exciting topic of circulating tumor cells and the 
potential role of this technology in cancer diagnosis and therapy.   

Another area of clinical debate today is the potential role of endoscopic therapy 
for gastroesophageal reflux disease. Respected esophagologist Joel E. Richter 
provides us with his unique perspective on this technology, especially in 
comparison to the gold standard of antireflux surgery.  Finally, this issue also 
provides updates on AGA activities on behalf of the membership, including an 
overview of AGA Advocacy Day on Capitol Hill by Dr. Folasade P. May and an 
introduction to the new AGA Center for Center for Diagnostics and Therapeutics 
by its chair, Dr. Colin Howden.

I hope you find these perspectives both informative and provocative. Thank you 
for reading.

Best,
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As appealing as it seems, precision medicine 
will complicate the delivery of health care. 
Providers will need to consider much more 
information than they currently do in order to 
personalize prevention, diagnosis, treatment 
and prognosis. Simple is the example of how 
a single genetic mutation (in the KRAS gene) 
determines whether anti-EGF therapy is useful 
in the treatment of advanced stage colorectal 
cancer (CRC). Broader use of precision 
medicine will likely require consideration of 
combinations of several genetic, proteomic, 
phenotypic and other features when attempting 
to optimize whether and how an individual 
patient is screened for a particular disease, or 
when deciding on a diagnostic test or drug for 
a suspected or established diagnosis, with the 
goal of maximizing clinical benefit, minimizing 
risk of adverse effects or both.  Although the 
near-term focus of precision medicine is on 
tailoring cancer treatment based largely on 
genetic and molecular profiling, can concepts of 
it apply now to screening for CRC?

Precision medicine is currently present to a 
modest extent in CRC prevention. The American 

I n his 2015 State of the Union Address, 
President Obama launched the era of 
precision medicine, which proposes 
medical decisions and practices tailored to 

the individual patient.  While the concept of 
precision medicine is not new, what is new is 
the broader scope in which precision medicine 
will eventually apply.  Broader application 
of precision medicine will soon be possible 
because of new and powerful tools of molecular 
biology, genomics and bioinformatics.  

THOMAS 
F. IMPERIALE, 
MD

Dr. Imperiale has no conflicts to disclose.

Division of Gastroenterology and Hepatology, 
Department of Medicine, Indiana University School 
of Medicine; Regenstrief Institute, Inc.; Center 
of Innovation, Richard L. Roudebush VA Medical 
Center, Indianapolis, IN

College of Physicians recommends that 
“clinicians perform individualized assessment 
of risk for colorectal cancer in all adults,”1 
but this process is limited to consideration of 
inflammatory bowel disease, genetic polyposis 
and non-polyposis syndromes, and “family 
history.” Genetic biomarkers such as mutant 
APC, the most common genetic cause of FAP, 
or mutant MLH1 or MSH2, the most common 
genetic causes for Lynch syndrome, have a 
profound effect on CRC risk and on screening 
and treatment decisions, but affect no more 
than 3 percent of the population. Among 
the remainder, only family history is used to 
determine when to begin and how to screen for 
CRC, despite its only fair discrimination as a risk 
factor.

The remaining 85 to 90 percent of the 
population is indiscriminately and unhelpfully 
labeled as “average risk.” Several phenotypic 
(age, sex and obesity) and behavioral (smoking, 
diet and physical activity) factors are well-

Investigators from Poland and the U.S. have 
recently published and validated risk scores 
aimed at stratification of risk for colorectal 
cancer by primary care providers.1-3  The 
elements are similar in all three studies — 
including age, sex, smoking history, BMI 
or waist circumference, and family history 
of CRC.  These risk scores are designed to 
include data that is readily available to a 
primary care provider.  A more complex 
German scoring system includes non-
steroidal anti-inflammatory drugs (NSAID) 
use, prior colonoscopy (and polyps) and red 
meat consumption.4  

Results of such stratification could be used 
to customize screening — provided that the 
score was sensitive enough. Kaminski et al. 
generated a risk scoring system and estimated 
the likelihood of detecting advanced neoplasia 
to be 1.32 percent for a score of 0 and more 
than 19 percent for patients with scores of 7 
to 8.  Imperiale et al. found the risk increased 
from 1.92 percent in people with a very low 
risk (score 0), to 24.9 percent in high-risk 
groups (score greater than 6).2  However, no 

C olorectal cancer (CRC) remains the 
second leading cause of cancer death in 
North America.  It would be wonderful 
if we could accurately measure a 

risk score for CRC based on a few simple 
questions, and use this score to determine 
most appropriate timing and type of 
screening.  Unfortunately, I do not think the 
scores are sufficiently discriminant.  

DAVID 
LIEBERMAN, 
MD

Dr. Lieberman serves on the scientific advisory boards of Exact, Ironwood, 
Given Imaging and MOTUS.

Professor of Medicine; Chief, Division of 
Gastroenterology and Hepatology; and Oregon 
Health and Science University 

one ever escapes risk if they live long enough, 
because age alone adds points every five 
years after age 50 (1) or 55 (2).  Since most 
patients will have one or more points, they 
will likely fall into the middle range with rates 
of advanced neoplasia at 5 percent or more.  
No male is ever in the very lowest risk group, 
which limits the usefulness of the current 
risk scoring systems for men. These scores 
and their validation remind us that risk of 
advanced neoplasia and CRC is complicated, 
and may vary based on many factors.  Not 
included in the U.S. and Polish models is the 
use of aspirin or NSAIDs, known to reduce 
risk of recurrent adenomas, incidence of 
CRC and the mortality of CRC.5  The Polish 
study applies to Caucasians only. The U.S. 
studies do not include race or ethnicity as 
variables in the model.  Since black men and 
women in the U.S. may have a higher risk of 
advanced lesions compared to age-matched 
whites, it is not clear if such scoring would 
apply to blacks.6  

PERSONALIZED -  CONTINUED ON PAGE 6

NOT A NECESSITY -  CONTINUED ON PAGE 6

Personalized Medicine: Improving on “average-risk” CRC screening

CRC Risk Scores Not a Necessity for GI Practice
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established risk factors for CRC, but these are 
not used for making decisions about screening 
despite their well-known effects. For example, 
neither age nor sex is used, despite the fact 
that CRC risk nearly doubles each decade 
between ages 50 and 80, and that a man’s CRC 
risk is nearly twice that of a woman’s at any 
age. Among the reasons given for this non-use 
are absence of a way to consider multiple risk 
factors simultaneously, lack of time for provider-
patient discussion about the tradeoffs among 
screening strategies, and the fear of further 
“complicating” screening recommendations, 
confusing providers and patients. 

Current screening recommendations in the 
U.S. are anything but complicated. They may 
be distilled to this: in the absence of a high-
risk family history, men and women should 
be screened starting at age 50 with either a 
colonoscopy every 10 years or a high-sensitivity 
stool occult blood test annually.  These two 
screening strategies are recommended 
equally; consideration of patient preference 
and availability is advised.  And while other 
tests and strategies are “recommended” by 
guideline organizations, these are rarely used 
in practice because of poor availability and 
reimbursement.  In the U.S., colonoscopy is 
so dominant that much of the average-risk 
population is unaware of any other option. The 
population and most providers are unaware 
of the equipoise between stool occult blood 
and colonoscopy strategies. Perhaps it is 
this “colonoscopy-only” mindset that keeps 
U.S. screening adherence at 60 to 65 percent 

subsequent risk. All models include age and 
sex; many of them include cigarette smoking, 
family history of CRC, and a physical measure 
(body mass index or waist circumference), 
suggesting that these variables are both valid 
and generalizable. Model performance — 
calibration, discrimination, and the degree of 
clinically-significant risk stratification — varies 
and requires clinical judgment about whether 
the risk estimates are clinically important 
and distinct enough to affect the choice of 
screening strategy. For example, one model’s 
low risk group had a current risk for advanced 
neoplasia of 1.9 percent in derivation (1.65 
percent in validation), while the high-risk group 
had advanced neoplasia risks of 24.9 percent 
(derivation) and 22.3 percent (validation).11 
The low-risk estimate would seem low enough 
to recommend non-invasive screening, and to 
do so supportively. On the other hand, the high-
risk estimate seems high enough to recommend 
colonoscopy. Many patients and providers 
might agree with this application of the use of 
risk score results while others may not. 

Personalizing screening recommendations 
by including risk of advanced neoplasia is 
potentially useful for several reasons. First, 
it provides information that can help guide a 
discussion about which strategy may be more 
appropriate for an individual patient, given 
no prior preference. Second, it improves the 
balance between benefits and risks. A program 
of occult blood testing for low-risk persons can 
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rather than a higher rate. Giving people the 
option of non-invasive screening increases 
uptake.2 While a patient-provider discussion 
of screening options makes good sense, that 
discussion would be more informative and 
more “personalized” if patient-specific risk for 
CRC or advanced neoplasia were included. 

In addition to already-in-place computer-based 
technologies for access and efficiency, there 
are tools available that consider several factors 
simultaneously to estimate current risk for 
advanced neoplasia3-12 or future risk for CRC.13 
These multivariable models were developed 
and validated with comparable methods and 
on large numbers of average-risk persons from 
eastern Asia,3 China,4,5 Korea,6 Germany,7 Spain,8 
Poland9 and the U.S.,10-13 the majority of whom 
had no previous screening. It is important 
to realize that these tools are best applied to 
initial, not subsequent, screening, as prior test 
results – either positive or negative – affect 
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help them either avoid colonoscopy completely 
(provided that testing remains negative) or 
defer colonoscopy until non-invasive testing is 
positive.  And while programmatic noninvasive 
screening is recommended for average-risk 
persons, it perhaps could be recommended 
with greater support or enthusiasm for those 
“average-risk” persons who are actually low 
risk. A recommendation for non-invasive 
screening could increase uptake among 
previously unscreened low-risk persons. For 
high-risk persons, personalizing their risk for 
advanced neoplasia might convince them of 
the need for colonoscopy sooner rather than 
later, avoiding a delay in detection due to the 
misperception that they are “average-risk” 
or possibly due to one or more rounds of 
falsely negative non-invasive testing. Third, it 
improves the yield and efficiency of screening 
colonoscopy, optimizing use of an expensive 
and limited resource that is not without risk. 

Models for CRC screening are meant to aid 
clinical judgment and decision making, 
not substitute for them. Like all tools in 
gastroenterology, none of the models are 
perfect, but all have shown some degree of 
scientific rigor. The best performing ones — 
determined by both model metrics and clinical 
judgment — can and should be used in persons/
populations comparable to those used in model 

PERSONALIZED - CONTINUED FROM PAGE 5

patients may believe they are low risk for life, 
and might avoid screening.  Such is not the 
case, since everyone will earn points with age 
and eventually move into at least the mid-
range for risk.  Once patients reach age 55 to 
60 and beyond, they will no longer be in the 
lowest risk group, so the score may no longer 
be useful for risk stratification.

What is very clear from these scoring systems 
and other data is that a 50-to-54-year-old 
white or Hispanic woman who is a non-
smoker and has no family history of CRC 
has a very low risk of advanced neoplasia.  
When compared to white men, age 50 to 
54 years, average-risk white and Hispanic 
women do not have a similar risk of advanced 
neoplasia until after age 60.6  If we adopted 
screening strategies based on risk, we would 
recommend deferring screening in low-risk 
white and Hispanic women until after age 55.  
This approach might be simpler than trying to 
apply a score. 

The published data on risk scoring systems 
provides  little evidence that such scoring 
systems could be applied to surveillance 
after initial colonoscopy. Once patients 

I can see several ways in which a scoring 
system might be useful to primary care 
providers at the initiation of screening at 
age 50.  First, it would help the primary care 
provider to identify the higher-risk patients 
who should definitely be urged to undergo 
screening.  Since the high-risk groups have 
advanced adenoma rates of more than 15 
percent or more, screening with colonoscopy 
would likely be preferred over other screening 
methods.  A high score would enable 
counseling, and perhaps help encourage a 
reluctant patient to get screened. A high score, 
which includes tobacco use, could provide an 
opportunity for counseling to stop smoking.  

I am concerned about the implications of 
a low score.  None of the authors advocate 
“no screening” for the low-risk group, but 
suggest that screening by methods other than 
colonoscopy could be considered.   This is quite 
reasonable.  Nevertheless, a low score could 
provide patients a false sense of reassurance, 
and could impact rates of screening in the 
future.  For example, if told they are low risk, 

have adenomas, they clearly have whatever 
genetic or lifestyle factors might predispose 
one to colon neoplasia.  Risk factors during 
surveillance appear to be most closely related 
to the pathology at the baseline colonoscopy, 
irrespective of these other factors.7  

It would be wonderful to have a precise form 
of risk stratification for CRC based on clinical 
criteria, but I am not sure the currently available 
scoring systems meet this benchmark. 
The colorectal risk scores do provide an 
opportunity to engage patients in informed 

decision making about CRC screening.  
However, even without a score, we know that  
male sex, advancing age, smoking and obesity 
place patients into a higher risk group, 
for whom screening should be strongly 
recommended.  Young (50-to-54-year-old) 
white and Hispanic women fall into a very low 
risk group, for whom the benefits of screening 
are not so clear.  Everyone else falls into some 
middle range of risk.  I am not sure we need a 
scoring system to tell us this. n

NOT A NECESSITY - CONTINUED FROM PAGE 5

A low score could provide patients a 
false sense of reassurance, and could 
impact rates of screening in the future.
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Personalized risk 
information would allow 
providers to make a 
supportive recommendation 
for non-invasive screening 
and a more data-driven one 
for colonoscopy.

development and validation. Personalized 
risk information may engage patients and 
providers into a discussion that considers 
risk and preferences, allows providers to 
make a supportive recommendation for non-
invasive screening or a more data-driven one 
for colonoscopy.  After all, we are in the era of 

precision medicine, where several domains of 
risk factors will soon require consideration. 
If we can’t handle individualizing screening 
decisions based on a few phenotypic and 
behavioral features (along with patient 
preferences), how will we ever handle fully-
implemented precision medicine?  n
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O ver the past decade significant advances 
have been made in the development 
of non-invasive tools for diagnosing 
and monitoring treatment in a variety 

of solid cancers. While traditional imaging 
modalities and tissue biopsies are still the 
gold standards for establishing a cancer 
diagnosis, it has become apparent that these 
tools are ineffective at identifying cancers 
before they have metastasized. They are also 
ineffective at providing a complete picture 
of the complex genetic landscape present in 
most tumors, which is required to properly 
design and gauge the efficacy of treatments. 
In recent years, the detection of cancer cells 
in the circulation has emerged as a promising 
new technology in the fight against cancer. 
Analysis of these circulating tumor cells (or 
CTCs) allows physicians to obtain “liquid 
biopsies” of the tumor, which have the 
potential to provide real-time information on 
treatment responses, detect early relapse and 
serve as a biomarker for early detection. 

Circulating tumor cells are released into the 
bloodstream from a tumor and allow us to 
scrutinize the biology of a tumor without 
performing invasive biopsies. The central 
challenge in isolating CTCs is their rarity in 
the circulation, with an estimated one to 10 
cells per billion normal blood cells in 1 ml of 
blood. To find these ultra-rare cells, current 
technologies employ one of two approaches: 
(1) Positive selection, which entails capturing 
CTCs based on their physical properties or (2) 
Negative selection, whereby depletion of Red 
Blood Cells and White Blood Cells from blood 
samples results in a purified CTC population. 

Methodologies aimed at detecting CTCs 
based on physical properties often rely on 
the presence of specific cell surface markers 
or differences in the cell size, electric 
charge or density of CTCs compared to 
surrounding leukocytes. Currently, the only 
FDA-approved CTC technology, CellSearch, 
utilizes magnetically tagged antibodies to the 
common epithelial cell surface marker EpCAM 

QUICK HITS: RESEARCH / PATIENT CARE
RAVIKANTH 
MADDIPATI, 
MD
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to capture tumor cells from the blood of cancer 
patients. This approach has been used to 
demonstrate the utility of CTCs as prognostic 
markers of survival and treatment response in 
metastatic breast, prostate and colon cancer.1 
However, the broad applicability of the 
CellSearch system continues to be limited due 
to the low recovery rates for CTCs, as a result 
of the multiple processing steps, and the fact 
that the system often only detects CTCs in half 
of patients with metastatic disease.  

In an effort to increase both the sensitivity 
and purity of CTC capture, bioengineering 
approaches using microfluidic-based 
technologies have been developed. 
Using methods originally developed for 
manufacturing microprocessors, we can 
now fabricate devices with microscopic 
channels coated with antibodies that can 
capture tumor cells directly from whole 
blood with minimal processing. Early studies 
using these “CTC-Chip” platforms show 
promise in detecting even small numbers of 
CTCs in patient samples, which can also be 
subjected to detailed molecular analysis.2 
However, a significant limitation of all positive 
enrichment approaches is their reliance on 
tumor-cell-specific factors for isolation. It is 
increasingly recognized that CTCs are quite 
heterogeneous, coming in all shapes and sizes, 
and often expressing many different surface 
epitopes. This can make  detection using a 
specific marker challenging. 

Negative selection approaches attempt to 
resolve this issue using marker-agnostic 
methods to isolate CTCs. They are based 
on the premise that while CTCs may not 
be uniform in their expression of surface 
markers, leukocytes all invariably express 
certain well-characterized proteins. Using 
magnetically coated antibodies to standard 
leukocyte markers such as CD45, it is now 
possible to enrich for CTCs by depleting 
non-tumor cells from blood specimens.  
Initial results from limited patient cohorts 
are promising and demonstrate the ability 
to detect CTCs in nearly all patients with 
metastasis. Importantly this approach can 
also detect tumor microemboli (i.e. clusters of 
tumor cells) in the circulation, which are often 
associated with increased metastatic burden3 
and lower patient survival.

As CTC technologies continue to evolve 
they will significantly improve our ability to 
diagnose and treat solid cancers.  Currently, 
several clinical trials are underway to study 
CTCs as a “real-time” biomarker of patient 
response to chemotherapy. Through the 

monitoring of total number and genetic 
makeup of CTCs in a longitudinal fashion, 
these studies aim to target therapy based 
on the biology of each patient’s tumors and 
predict drug resistance before it happens. 
In addition to their role as therapeutic 
biomarkers, it is likely that CTCs will play 
an important role in the early detection of 
cancers in high-risk patient populations. As 
gastroenterologists, this will have the greatest 
impact on our ability to screen for pancreatic 
cancer in patients with cystic lesions of the 
pancreas or individuals with hereditary colon 
and pancreatic cancer syndromes.

While there are still many technical challenges 
to overcome, over the next few years CTCs will 
become a fixture in most cancer biomarker 
panels. As these technologies make their way 
into the clinic, they will undoubtedly change 
the way we risk stratify our patients and 
manage their cancer. n

1. Allard WJ, Matera J, Miller MC, et al. Tumor cells circulate in the 
peripheral blood of all major carcinomas but not in healthy subjects or patients 
with nonmalignant diseases. Clin Cancer Res 2004;10:6897-904.

2. Nagrath S, Sequist LV, Maheswaran S, et al. Isolation of rare circulating 

tumour cells in cancer patients by microchip technology. Nature 2007;450:1235-9.

3. Maddipati R, Stanger BZ. Pancreatic Cancer Metastases Harbor Evidence 

of Polyclonality. Cancer Discov 2015.

CIRCULATING TUMOR CELLS 
As CTC technologies 
continue to evolve, they 
will significantly improve 
our ability to diagnose 
and treat solid cancers.HOW 
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T he assessment and prevention of work-
related injury to physicians who perform 
endoscopy is a remarkably understudied 
area, but an extremely important one. 

Endoscopists are at risk of musculoskeletal 
strain and repetitive motion injury due to 
procedures requiring repetitive push-and-
pull movements of the arms, torquing of the 
endoscope with force, and a prolonged grip of 
the control dials. Endoscope design contributes 
to strain on the gastroenterologist. In addition, 
endoscopists often work in awkward postures 
while manipulating the scope, and factors such 
as suboptimal monitor position and bed height 
can aggravate neck and back strain. 

An ASGE technology report estimates the 
prevalence of musculoskeletal symptoms in 
gastroenterologists to be from 37 percent up 
to 89 percent.1 Skeletal muscle complaints are 
more common in gastroenterologists than in 
other internal medicine specialists. A number 
of surveys have linked musculoskeletal 
injuries to a high-volume endoscopy practice. 
According to a recent study, gastroenterologists 
performing more than 20 endoscopies per 
week are at risk of endoscopy-related injury.3

The Occupational Repetitive Actions (OCRA) 
index is an ergonomic risk assessment tool; it 
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MEHNAZ  
A. SHAFI, 
MD

Dr. Shafi serves on the AGA Women’s Committee

REFERENCES

University of Texas MD Anderson Cancer Center

estimates that about 10 percent of endoscopists 
will develop upper extremity musculoskeletal 
injury after 10 years of performing endoscopic 
procedures. Overuse injuries occur due to 
repeated microtrauma to a tendon or ligament, 
or from ischemia to peripheral nerves.2 

The most common injuries reported by 
endoscopists are carpel tunnel syndrome, pain in 
the left thumb, the right wrist, the cervical spine 
and the lower back. A “colonoscopist’s thumb” 
is De Quervain’s tenosynovitis of the left thumb 
due to repetitive strain from controlling the 
endoscope dials. A “biliary endoscopist’s knuckle” 
is injury to the metacarpophalangeal joint and 
results from making a forceful pinch grip and 
advancing catheters, endoscopic instruments and 
devices, through biliary strictures.1

In my practice at a tertiary care cancer 
hospital, about 1,100 to 1,200 endoscopies 
are performed monthly. A number of 
endoscopic procedures are complex and 
time consuming, reflective of our patient 
population. Patients may require treatment 
of malignant biliary obstruction, control of 
bleeding in thrombocytopenic patients, tumor 
staging and ablation; high-volume screening 
and surveillance endoscopy is also performed. 
There are 14 full-time gastroenterologists, 11 
of whom spend 22 hours or more per week 
in the endoscopy unit. In the past two years, 
three of the 11 endoscopists who spend half 
their time or more performing endoscopies 
have required prolonged leave of absence due 
to musculoskeletal injuries of the spine and 
upper extremities. These injuries are most 
likely related to chronic overuse strain. Many 
endoscopists alter their endoscopy practice 
due to pain or injury, including three of my 
colleagues who now perform endoscopies 
while sitting down. Several other colleagues, 
including technicians in our unit, complain of 
recurring neck, arm and back pain. 

Several factors could improve the ergonomic 

environment in the endoscopy suite. There is 
clearly a need for comprehensive guidelines 
presenting best clinical practice for ergonomics. 
Training should include information for the 
endoscopist and the technician on the optimal 
ergonomics in order to help minimize physical 
discomfort and maximize productivity. 
Optimizing the ergonomic environment 
includes attention to posture and position, 
procedure room equipment, daily case volumes 
and endoscope design factors. 

We know that performing an endoscopy 
while maintaining a neutral position of the 
spine and upper extremities may reduce 
injury.  Neck rotation should be minimized 
by placing the monitor directly in front of the 
endoscopist.  The monitor height should be 
just below eye level so that the cervical spine 
is not in extension. Additionally, the bed level 
should be adjusted to avoid undue flexion of 
the lower back.  Equipment such as cushioned 
floor mats can also decrease foot discomfort 
from prolonged standing. A two-piece lead 
apron during fluoroscopic procedures will 
lessen weight placed on the intervertebral disk 
spaces, as compared to a single full body shield. 

There should also be recognition of muscle 
fatigue and adequate rest time allowed for 
recovery between procedures. 

In general, the design of the endoscope needs to 
be retooled to better fit ergonomic principles. 
The basic shape of the endoscope has not 
changed over time. For example, the endoscopy 
control dials come in only one size so regardless 
of hand span, all endoscopists uses the same 
size dial.  Endoscope design should become a 
major focus of interventions to reduce muscle 
strain and fatigue for endoscopists. 

Other areas that require further study include 
defining the optimal workload and rest period, 
the impact of sedation (monitored anesthesia 
vs. conscious sedation) in limiting injury, and if 
patient gender is an independent risk factor for 
injury (as colonoscopies in women can require 
more time and manipulation). 

Risk of injury to the endoscopist should be 
minimized by adjusting reimbursement and 
allowing additional time for anticipated difficult 
procedures. We must involve ergonomic 
engineers, equipment manufacturers and 
occupational therapists in the design of a safe, 
highly functional endoscopy unit.

Work related injury can be devastating to the 
career of an endoscopist. While the safety 
of the patient is the highest priority in the 
endoscopy unit, we must equally ensure that 
the endoscopy unit is not a hazardous place 
for the endoscopist. n

1. Shergill AK, McQuaid, KR, Rempel D. Ergonomics and GI Endoscopy.   
Gastrointest Endosc 2009, 70:145-53.

2. Pedrosa MC, Farraye FA, Shergill AK et al. Minimizing occupational 
hazards in endoscopy: personal protective equipment, radiation safety, and 
ergonomics.  Gastrointest Endosc 2010, 72:227-35 

3. Ridtitid W, Cote, GA, Leung W et al. Prevalence and risk factors for 
musculoskeletal injuries related to endoscopy. Gastrointest Endosc 2015, 
81:294- 302

ERGONOMICS  
AND ENDOSCOPIC 
RELATED INJURIES

In general, the design 
of the endoscope needs 
to be retooled to better 
fit ergonomic principles. 
The basic shape of the 
endoscope has not 
changed over time.

37%

89%

Estimated prevalence of musculoskeletal 
symptoms in gastroenterologists ranges 
between 37 and 89 percent.1

SOURCE: ASGE technology report
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T he hepatitis C virus is primed to develop 
resistance to direct acting antiviral 
drugs (DAAs). This stems from several 
aspects of HCV biology including an 

extraordinary rate of viral turnover in infected 
individuals and the error-prone nature of 
the viral RNA dependent RNA polymerase. 
Assumptions based on these characteristics 
led to modeling studies that predicted that 
every possible single and double mutant 
virus is created daily in chronically infected 
individuals. These assertions, combined with 
data from protease inhibitor monotherapy 
studies in humans, demonstrated the rapid 
emergence of viral resistant variants and  led 
to early declarations that resistance to HCV 
DAAs had the potential to significantly impact 
clinical treatment responses,  particularly 
in cases of re-treatment of patients who had 
previously failed DAA containing therapy. 

These concerns were further supported by Phase 
3 data of simeprevir, an NS3 protease inhibitor, 
plus pegylated interferon and ribavirin, which 
demonstrated a significant negative impact of 
baseline resistance (in the form of the Q80K 
variant) in genotype 1a patients treated with 
this combination. Based on this data, we saw 
the first FDA label indicating that alternative 
therapy should be selected in individuals with 
the Q80K, effectively ushering in the first era of 
HCV resistance testing. Resistance testing was 
“on,” sort of. 

In practice, simeprevir was rarely used in 
combination with interferon and ribavirin. 
Sofosbuvir, a potent nucleotide polymerase 
inhibitor with an extremely high barrier to 
resistance, was approved at roughly the same 
time. Based on the COSMOS data, these two 
medications were used in combination as 
the first widely-available interferon-free HCV 
DAA regimen. While there were still questions 
regarding the impact of the Q80K variant on 
responses with this regimen, real-world cohort 
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Is resistance here to stay? 
It seems unlikely to me.

data suggested few clinicians ordered resistance 
testing before embarking on a treatment course 
with sofosbuvir plus simeprevir.

Before prospective data on the impact of 
resistance and the role resistance testing might 
play in optimizing patient management were 
available, Phase 3 data from the next set of 
DAA regimens quickly cast doubt on whether 
resistance would play a significant role in HCV 
management. The arrival of the data from the 
sofosbuvir/ledipasvir and paritaprevir/r/
ombitasvir plus dasabuvir Phase 3 programs, 
with SVR rates greater than 95% for nearly all 
genotype 1 groups and subpopulations swung 
the pendulum toward the opposite conclusion: 
resistance testing was “off again.”

In the background of these extremely high 
overall SVR rates, it is difficult to define 
additional baseline factors after accounting 
for cirrhosis and treatment status, which 
negatively impact responses in a significant 
fashion (either statistically or clinically) when 
analyzed in a single clinical trial. Indeed most 
analyses have only found a significant impact 
in combined data sets with a specific regimen, 
and then only when multiple negative 
predictors accumulate in individual patients. 
Personally, I think HCV resistance (either 

regimens and there is broad-cross resistance 
among currently available NS5A inhibitors. 
Finally, combined data sets looking at the impact 
of baseline NS5A resistant variants clearly show 
a negative impact of variants on treatment 
responses. In fact, in a combined analysis of 
genotype 1a patients treated with grazoprevir 
(a next generation NS3 protease inhibitor) in 
combination with elbasvir (NS5A inhibitor), 
only baseline HCV viral load and the presence of 
NS5A resistance were significant predictors of 
response in a multivariable analysis.3 Similarly, 
combined data sets with sofosobuvir/ledipasvir 
treated patients show consistently lower SVR 
rates in those with baseline NS5A resistance.

If resistance testing is back, when should it 
be done? Two scenarios make sense for HCV 
resistance testing currently: 1) after failure of 
an NS5A-containing DAA regimen and 2) at 
baseline to guide treatment approaches when 
using certain regimens in specific populations. 
Based on limited data, patients failing an NS5A-
containing regimen who do not have NS5A 
resistance may be retreated with a regimen 
containing an NS5A inhibitor, provided other 
things are also changed, such as extension of 
treatment duration or  the addition of ribavirin. 
In contrast, those with NS5A resistance seem 
most likely to benefit from the addition of DAAs 
with different mechanisms of action.

The case for baseline resistance testing is best 
exemplified by treatment with grazoprevir/
elbasvir in patients with genotype 1a HCV. In this 
case, baseline NS5A resistance testing is the best 
indicator for choosing the appropriate treatment 
regimen;12 weeks without ribavirin in those with 
no NS5A resistance and 16 weeks plus ribavirin 
in those with baseline resistance. Indeed, the 
product label for this regimen, recently approved 
by FDA, does recommend baseline NS5A 
resistance testing in genotype 1a patients. 

Is resistance here to stay? It seems unlikely to 
me. The next wave of DAA regimens will not 
only be truly pangenotypic, but are composed 
of inhibitors with improved resistance profiles. 
Combine this with triple-class regimens, 
which are not far off, and it becomes difficult to 
envision a large role for HCV resistance testing, 
even in patients who have previously failed a 
DAA regimen. A small resistance niche may still 
exist, not for determining which regimen, but in 
determining how a given regimen will be used. 
For example, does treatment duration need to 
be extended or ribavirin added in select situation 
with resistance present?  However, for the vast 
majority of patients resistance testing will (again) 
not be needed. Of course, we have underestimated 
HCV resistance before … and maybe I am again. n

1. Lawitz, E. et al. O005.z, E. . BIBL {“custom”:[s who failed 8 or 12 weeks of 
ledipasvir/sofosbuvir-based regimens with ledipasvir/sofosbuvir for 24 weeks. 
J. Hepatol. 62, Supplement 2, S192 (2015).

2. Dvory-Sobol, H. et al. O059.-Sobol, H. . ipasvir/sofosbuvir-based regimens 
with ledipasvir/sofosbuvir ibitor ledipasvir. J. Hepatol. 62, Supplement 2, S221 
(2015).

3. Zeuzem, S., Rockstroh, J., Kwo, P., Roth, D. & Lawitz, E. Predictors of 
Response to Grazoprevir/Elbasvir Among HCV Genotype 1 (GT1)(GT1), Kwo, P., 
Roth, D. & Lawitz, E. Predictors of Response Hepatology 62, 554Aologyype 1 (G

ON AGAIN. 
OFF AGAIN ... 

ON AGAIN? 

The Role of 
Resistance 
Testing in the 
Current Era of 
HCV Therapy

baseline or selected) should be viewed in 
much the same fashion, as one of a number of 
potential negative factors that may only alter 
treatment responses sufficiently to warrant 
testing in select clinical scenarios.

So what has changed in the last year to bring 
HCV resistance “back” once again? Three 
observations, in my opinion, have combined to 
bring HCV resistance back to the forefront of 
the HCV consciousness. First, data presented 
on the retreatment of patients who had failed 
sofosbuvir/ledipasvir indicated that those with 
NS5A resistance going into retreatment with 
the same regimen for a longer period of time 
did significantly worse than those without 
resistance (60 percent SVR vs. 100 percent SVR, 
respectively).1 Second, it appears once NS5A 
resistance is selected those resistant variants 
persist in individuals for prolonged periods of 
time, in most cases more than two years.2 

Importantly, these observations are all in an HCV 
treatment landscape where NS5A inhibitors 
are a component of the vast majority of DAA 
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Please see Brief Summary of full Prescribing Information 
on the following pages.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
•  If HARVONI is used in combination with ribavirin (RBV), all contraindications, warnings and 

precautions, in particular pregnancy avoidance, and adverse reactions to RBV also apply. Refer to 
RBV prescribing information.

WARNINGS AND PRECAUTIONS
•  Risk of Serious Symptomatic Bradycardia When Coadministered with Amiodarone: Amiodarone is 

not recommended for use with HARVONI due to the risk of symptomatic bradycardia, particularly in 
patients also taking beta blockers or with underlying cardiac comorbidities and/or with advanced liver 
disease. In patients without alternative, viable treatment options, cardiac monitoring is recommended. 
Patients should seek immediate medical evaluation if they develop signs or symptoms of bradycardia. 

•  HARVONI delivered consistently high cure rates regardless of prior HCV treatment experience 
or cirrhosis status (94% in subjects with cirrhosis and 98% in treatment-experienced subjects 
with cirrhosis)1

•  The safety profi le in HCV/HIV-1 co-infected subjects was similar to that observed in HCV mono-infected 
subjects. See the Drug Interactions section of the HARVONI Prescribing Information for potentially 
signifi cant drug interactions with HIV antiretrovirals1

•  For patients with HCV/HIV-1 co-infection, follow the dosage recommendations listed on the next page1

a  Sustained virologic response (SVR12) was the primary endpoint and was defi ned as HCV RNA <25 IU/mL at 12 weeks after the 
cessation of treatment.1 Achieving SVR is considered a virologic cure.2

Study Design1 
ION-4: an open-label trial that included GT 1 and 4 treatment-naïve and treatment-experienced subjects (N=335) with HCV/HIV-1 
co-infection with or without cirrhosis. Subjects received HARVONI for 12 weeks. Treatment-experienced subjects had failed prior 
treatment with Peg-IFN + RBV, Peg-IFN + RBV + an HCV protease inhibitor, or sofosbuvir + RBV. None of the 8 GT 4 subjects had 
cirrhosis. Subjects were on a stable HIV-1 antiretroviral therapy that included emtricitabine + tenofovir disoproxil fumarate, 
administered with efavirenz, rilpivirine, or raltegravir.

HARVONI IS NOW APPROVED FOR MORE CHRONIC HCV PATIENT TYPES:
HCV/HIV-1 CO-INFECTED AND GT 4, 5, OR 6 PATIENTS

OVERALL CURE RATE IN GT 1 OR 4 HCV/HIV-1 
CO-INFECTED SUBJECTS1,a

ION-4 (n=321/335)

INDICATION

HARVONI is indicated for the treatment of patients with chronic hepatitis C virus (HCV) 
genotype (GT) 1, 4, 5, or 6 infection. 

HARVONI DELIVERED HIGH CURE (SVR) RATES IN SUBJECTS WITH
HCV/HIV-1 CO-INFECTION1,a

%96 
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IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS (continued)
•  Risk of Reduced Therapeutic Effect of HARVONI Due to P-gp Inducers: Rifampin and St. John’s wort are not 

recommended for use with HARVONI as they may significantly decrease ledipasvir and sofosbuvir plasma 
concentrations. 

•  Related Products Not Recommended: HARVONI is not recommended for use with other products containing 
sofosbuvir. 

•  Overall cure rates were 94%-99% across three HARVONI Phase 3 clinical trials1

•  The HARVONI clinical trial program enrolled the most challenging subjects, regardless of GT 1a or 1b subtype,  
prior experience with HCV therapy, or presence of cirrhosis1

b Sustained virologic response (SVR12) was the primary endpoint and was defined as HCV RNA <25 IU/mL at 12 weeks after the cessation of treatment.1  
Achieving SVR is considered a virologic cure.2

Study Designs1 
ION-3: a randomized, open-label trial in GT 1 treatment-naïve subjects (N=647) without cirrhosis. Subjects were randomized in a 1:1:1 ratio to receive 
HARVONI for 8 weeks, HARVONI + RBV for 8 weeks, or HARVONI for 12 weeks. ION-1: a randomized, open-label trial in GT 1 treatment-naïve  
subjects (N=865) with or without cirrhosis. Subjects were randomized in a 1:1:1:1 ratio to receive HARVONI for 12 weeks, HARVONI + RBV for 12 weeks, 
HARVONI for 24 weeks, or HARVONI + RBV for 24 weeks. ION-2: a randomized, open-label trial in GT 1 treatment-experienced subjects (N=440)  
with or without cirrhosis. Subjects were randomized in a 1:1:1:1 ratio to receive HARVONI for 12 weeks, HARVONI + RBV for 12 weeks, HARVONI for  
24 weeks, or HARVONI + RBV for 24 weeks.

HARVONI DELIVERED HIGH CURE (SVR) RATES IN A BROAD RANGE OF GT 1 SUBJECTS1,b

HARVONI IS THE ONLY SINGLE-TABLET REGIMEN FOR HCV GT 1 PATIENTS
BUILT ON A SOFOSBUVIR BACKBONE1

OVERALL CURE RATE ACROSS THREE HARVONI PHASE 3 TRIALS1,3-5,b

(n=1042/1079)97 %

1 TABLET ONCE A DAY  
WITHOUT IFN OR RBV

weeks
8

weeks

weeks

12

12
weeks
24

Can be considered in TN patients without cirrhosis who 
have pre-treatment HCV RNA <6 million IU/mL

TN patients with or without cirrhosis 

TE patients without cirrhosis

TE patients with cirrhosisa

TN and TE patients with or without cirrhosis

GT 1

GT 4, 5, 6

Recommended treatment duration for HARVONI1

•  Each HARVONI tablet contains 90 mg of ledipasvir and 400 mg of sofosbuvir1

•  For patients with HCV/HIV-1 co-infection, follow the dosage recommendations listed above. Refer to the Drug 
Interactions section of the HARVONI Prescribing Information for dosage recommendations for concomitant HIV-1 
antiviral drugs1

a HARVONI + RBV for 12 weeks can be considered in TE GT 1 patients with cirrhosis who are eligible for RBV. The daily dosage of RBV is weight-
based (1000 mg for patients <75 kg and 1200 mg for those ≥75 kg) administered orally in 2 divided doses with food. Refer to the RBV prescribing 
information.

Cirrhosis = compensated cirrhosis, IFN = interferon, RBV = ribavirin, TE = treatment-experienced (patients who have failed a Peg-IFN alfa +  
RBV–based regimen with or without an HCV protease inhibitor), TN = treatment-naïve
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IMPORTANT SAFETY INFORMATION
ADVERSE REACTIONS 
Most common (≥10%, all grades) adverse reactions were fatigue, headache and asthenia. 

DRUG INTERACTIONS 
•  In addition to rifampin and St. John’s wort, coadministration of HARVONI is also not recommended with 

carbamazepine, oxcarbazepine, phenobarbital, phenytoin, rifabutin, rifapentine, and tipranavir/ritonavir. Such 
coadministration is expected to decrease the concentration of ledipasvir and sofosbuvir, reducing the therapeutic 
effect of HARVONI. 

•  Coadministration of HARVONI is not recommended with simeprevir due to increased concentrations of ledipasvir 
and simeprevir. Coadministration is also not recommended with rosuvastatin or co-formulated elvitegravir/
cobicistat/emtricitabine/tenofovir disoproxil fumarate due to increased concentrations of rosuvastatin and  
tenofovir, respectively.

Consult the full Prescribing Information for HARVONI for more information  
on potentially significant drug interactions, including clinical comments.

Please see Brief Summary of full Prescribing Information  
on the following pages.

HARVONI WAS SAFE WITH LOW RATES OF DISCONTINUATIONS AND ADVERSE 
EVENTS (AEs) ACROSS CLINICAL TRIALS1,3-5

DISCONTINUATIONS DUE TO AEs1≤1%

•  Adverse reactions (all grades) reported in ≥5% of GT 1 subjects receiving 8, 12, or 24 weeks of treatment with 
HARVONI (in ION-3, ION-1, and ION-2): fatigue (13%-18%), headache (11%-17%), nausea (6%-9%), diarrhea (3%-7%), 
and insomnia (3%-6%)1

•  No hematologic monitoring or dose adjustments are required with HARVONI1

MORE THAN 200,000 PATIENTS HAVE BEEN PRESCRIBED HARVONI IN THE US6,c

HARVONI IS THE #1 PRESCRIBED TREATMENT FOR HCV GT 1 IN THE US7,8,d#1
c  This information is derived from IMS NPATM Market DynamicsTM, IMS NPA Monthly data, IntegriChain® DNA National, and 867 data; data reflect 
estimated patient starts from October 2014–October 2015.

dIMS Weekly NPA Market Dynamics from week-ending 11/14/14–11/6/15.

Support Path is a suite of resources that assists with benefits investigations and prior authorizations,  
and identifies potential financial assistance for patients, such as the HARVONI co-pay coupon program

HELP YOUR PATIENTS GET STARTED ON HARVONI WITH SUPPORT PATH®

FOR TREATING CHRONIC HCV GT 1 

BE THE ONE WHO CAN CHANGE WHAT’S POSSIBLE.
GO TO HCP.HARVONI.COM/J2 
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HARVONI® (ledipasvir 90 mg and sofosbuvir 400 mg) tablets, 
for oral use

Brief Summary of full Prescribing Information. See full Prescribing 
Information. Rx Only.

INDICATIONS AND USAGE: HARVONI is indicated for the treatment 
of patients with chronic hepatitis C virus (HCV) genotype (GT) 1, 4, 5, or 
6 infection.

CONTRAINDICATIONS
If HARVONI is administered with ribavirin (RBV), the contraindications to 
RBV also apply to this combination regimen. Refer to RBV prescribing 
information.

WARNINGS AND PRECAUTIONS:
Serious Symptomatic Bradycardia When Coadministered with 
Amiodarone: Postmarketing cases of symptomatic bradycardia, as 
well as fatal cardiac arrest and cases requiring pacemaker intervention, 
have been reported when amiodarone is coadministered with HARVONI. 
Bradycardia has generally occurred within hours to days, but cases have 
been observed up to 2 weeks after initiating HCV treatment. Patients 
also taking beta blockers, or those with underlying cardiac comorbidities 
and/or advanced liver disease may be at increased risk for symptomatic 
bradycardia with coadministration of amiodarone. Bradycardia generally  
resolved after discontinuation of HCV treatment. The mechanism for 
this effect is unknown. Coadministration of amiodarone with HARVONI  
is not recommended. For patients taking amiodarone who will be  
coadministered HARVONI and patients taking HARVONI who need 
to start amiodarone, who have no other alternative, viable treatment  
options; and due to amiodarone’s long half-life for patients discontinuing 
amiodarone just prior to starting HARVONI: Counsel patients about the 
risk of serious symptomatic bradycardia; and cardiac monitoring in an  
in-patient setting for the first 48 hours of coadministration is recommended,  
after which outpatient or self-monitoring of the heart rate should occur 
on a daily basis through at least the first 2 weeks of treatment. Patients 
who develop signs or symptoms of bradycardia should seek medical 
evaluation immediately. Symptoms may include near-fainting or fainting, 
dizziness or lightheadedness, malaise, weakness, excessive tiredness, 
shortness of breath, chest pains, confusion or memory problems. 

Risk of Reduced Therapeutic Effect Due to Use With P-gp  
Inducers: Concomitant use may significantly decrease ledipasvir and 
sofosbuvir concentrations and may lead to a reduced HARVONI effect.  
Use of HARVONI with P-gp inducers (e.g., rifampin or St. John’s wort) is 
not recommended.

Risks Associated with RBV Combination Treatment 
If HARVONI  is administered with RBV, the warnings and precautions  
for RBV, in particular pregnancy avoidance, apply to this combination  
regimen. Refer to the RBV prescribing information.

Related Products Not Recommended: Use of HARVONI with  
products containing sofosbuvir is not recommended.

ADVERSE REACTIONS:
Most common adverse reactions (incidence greater than or equal to 
10%, all grades) were fatigue, headache and asthenia.

GT 1 Subjects with Compensated Liver Disease (With and  
Without Cirrhosis): The safety assessment of HARVONI was based 
on pooled data from three randomized, open-label Phase 3 clinical trials  
(ION-1, ION-3 and ION-2) in subjects who received HARVONI once  
for 8, 12 or 24 weeks. Adverse events led to permanent treatment  
discontinuation in 0%, less than 1% and 1% of subjects receiving  
HARVONI for 8, 12 and 24 weeks, respectively. Adverse Reactions  
(adverse events assessed as causally related by the investigator; all 
grades; majority Grade 1) observed in at least 5% of subjects receiving 
HARVONI for 8, 12 or 24 weeks, respectively, were: fatigue (16%, 13%, 
18%), headache (11%, 14%, 17%), nausea (6%, 7%, 9%), diarrhea (4%, 
3%, 7%), and insomnia (3%, 5%, 6%). Direct comparison across trials 
should not be made due to differing trial designs.

GT 4, 5 or 6 Subjects with Compensated Liver Disease (With or 
Without Cirrhosis): The safety assessment of HARVONI was also 
based on pooled data from three open-label trials (Study 1119, ION-4 
and ELECTRON-2) in 118 subjects who received HARVONI once daily 

for 12 weeks. The safety profile in these subjects was similar to that 
observed in subjects with chronic HCV GT 1 infection with compensated  
liver disease. The most common adverse reactions occurring in at least 
10% of subjects were asthenia (18%), headache (14%) and fatigue 
(10%).

GT 1 Treatment-Experienced Subjects with Cirrhosis (SIRIUS): 
The safety assessment of HARVONI with or without ribavirin (RBV) 
was based on a randomized, double-blind and placebo-controlled trial.  
Subjects were randomized to receive HARVONI once daily for 24 weeks 
without RBV or 12 weeks of placebo followed by 12 weeks of HARVONI 
+ RBV.  Adverse reactions (all grades; majority Grade 1 or 2) observed 
in at least 5% greater frequency reported in subjects receiving HARVONI 
for 24 weeks or HARVONI + RBV for 12 weeks compared to placebo for 
12 weeks, respectively, were: asthenia (31% or 36% vs 23%); headache 
(29% or 13% vs 16%); fatigue (18% or 4% vs 1%); cough (5% or 11% 
vs 1%); myalgia (9% or 4% vs 0%); dyspnea (3% or 9% vs 1%); irritability 
(8% or 7% vs 1%); and dizziness (5% or 1% vs 0%). 

GT 1 or 4 Subjects with HCV/HIV-1 Co-infection (ION-4): The safety 
assessment of HARVONI was based on an open-label clinical trial in 335 
subjects who were on stable antiretroviral therapy. The safety profile in 
HCV/HIV-1 co-infected subjects was similar to that observed in HCV 
mono-infected subjects. The most common adverse reactions occurring 
in at least 10% of subjects were headache (20%) and fatigue (17%).

Less Common Adverse Reactions Reported in Clinical Trials (less 
than 5% of subjects receiving HARVONI in any one trial): These events 
have been included because of their seriousness or assessment of  
potential causal relationship. Psychiatric disorders: depression (including 
in subjects with pre-existing history of psychiatric illness). Depression, 
particularly in subjects with pre-existing history of psychiatric illness,  
occurred in subjects receiving sofosbuvir containing regimens. Suicidal 
ideation and suicide have occurred in less than 1% of subjects treated  
with sofosbuvir in combination with ribavirin or pegylated interferon/ 
ribavirin in other clinical trials.

Laboratory Abnormalities: Bilirubin Elevations: Elevations of greater 
than 1.5x ULN were observed in 3%, <1% and 2% of subjects treated 
with HARVONI for 8, 12 and 24 weeks, respectively and in the SIRIUS  
trial, 3%, 11% and 3% of subjects with compensated cirrhosis treated  
with placebo, HARVONI + ribavirin for 12 weeks and HARVONI for 
24 weeks, respectively. Lipase Elevations: Transient, asymptomatic  
elevations of greater than 3x ULN were observed in less than 1%, 2% 
and 3% of subjects treated with HARVONI for 8, 12 and 24 weeks, 
respectively and in the SIRIUS trial, 1%, 3% and 9% of subjects with 
compensated cirrhosis treated with placebo, HARVONI + ribavirin for 12 
weeks and HARVONI for 24 weeks, respectively. Creatine Kinase: was 
not assessed in Phase 3 trials ION-1, ION-3 or ION-2 of HARVONI but 
was assessed in the ION-4 trial. Isolated, asymptomatic creatine kinase 
elevations of greater than or equal to 10xULN was observed in 1% of 
subjects treated with HARVONI for 12 weeks in ION-4 and has also been 
previously reported in subjects treated with sofosbuvir in combination 
with ribavirin or peginterferon/ribavirin in other clinical trials.

Postmarketing Experience: Because postmarketing reactions are  
reported voluntarily from a population of uncertain size, it is not always  
possible to reliably estimate their frequency or establish a causal  
relationship to drug exposure. Cardiac Disorders: Serious symptomatic  
bradycardia has been reported in patients taking amiodarone who  
initiate treatment with HARVONI during post approval use of HARVONI. 
Skin and Subcutaneous Tissue Disorders: Skin rashes, sometimes with 
blisters or angioedema-like swelling 

DRUG INTERACTIONS:
Ledipasvir is an inhibitor of the drug transporters P-gp and breast  
cancer resistance protein (BCRP) and may increase intestinal absorption  
of coadministered substrates for these transporters. Ledipasvir and  
sofosbuvir are substrates of P-gp and BCRP while the inactive sofosbuvir  
metabolite GS-331007 is not. P-gp inducers (e.g. rifampin or St. John’s 
wort) may decrease ledipasvir and sofosbuvir concentrations leading to 
reduced HARVONI effect; use of HARVONI with P-gp inducers is not 
recommended.

Established and Potentially Significant Drug Interactions: The 
drug interactions described are based on studies conducted in healthy 
adults with either HARVONI, the components of HARVONI as individual 
agents, or are predicted drug interactions that may occur with HARVONI. 
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This list includes potentially significant interactions but is not all inclusive. 
Alteration in dose or regimen may be recommended for the  
following drugs when coadministered with HARVONI:

Acid Reducing Agents: Ledipasvir solubility decreases as pH  
increases. Drugs that increase gastric pH are expected to decrease 
ledipasvir concentration. Antacids: Separate HARVONI and antacid  
administration by 4 hours. H2-receptor antagonists: Doses comparable  
to famotidine 40 mg twice daily or lower may be administered  
simultaneously with or 12 hours apart from HARVONI. Proton-pump  
inhibitors: Doses comparable to omeprazole 20 mg or lower can be  
administered simultaneously with HARVONI under fasted conditions.

Antiarrhythmics (amiodarone; digoxin) Amiodarone: Coadmin- 
istration of amiodarone with HARVONI may result in serious  
symptomatic bradycardia and is not recommended. Mechanism of   
effect is unknown. If coadministration is required, cardiac monitoring is  
recommended. Digoxin: Increased digoxin concentration. Monitor  
digoxin therapeutic concentration during coadministration with HARVONI.

 Anticonvulsants (carbamazepine; phenytoin; phenobarbital;  
oxcarbazepine): Decreased ledipasvir and sofosbuvir concentrations  
leading to reduced HARVONI effect. Coadministration is not  
recommended.

Antimycobacterials (rifabutin; rifampin; rifapentine): Decreased 
ledipasvir and sofosbuvir concentrations leading to reduced HARVONI 
effect. Coadministration is not recommended.

HIV Antiretrovirals

 Regimens containing tenofovir disoproxil fumarate (DF)  
without a HIV protease inhibitor/ritonavir or cobicistat: Due to 
increased tenofovir concentrations, monitor for tenofovir-associated  
adverse reactions. Refer to VIREAD or TRUVADA prescribing  
information for renal monitoring recommendations.

 Regimens containing tenofovir DF and a HIV protease inhibitor/ 
ritonavir or cobicistat (e.g., atazanavir/ritonavir or cobicistat + 
emtricitabine/tenofovir DF, darunavir/ritonavir or cobicistat + 
emtricitabine/tenofovir DF, lopinavir/ritonavir + emtricitabine/
tenofovir DF): The safety of increased tenofovir concentrations 
has not been established. Consider alternative HCV or antiretroviral  
therapy to avoid increases in tenofovir exposures. If coadministration  
is necessary, monitor for tenofovir-associated adverse reactions.  
Refer to VIREAD or TRUVADA prescribing information for renal  
monitoring recommendations.

 Elvitegravir/cobicistat/emtricitabine/tenofovir DF: The safety  
of increased tenofovir concentrations has not been established.  
Coadministration is not recommended.

 Tipranavir/ritonavir: Decreased ledipasvir and sofosbuvir concen-
trations leading to reduced HARVONI effect. Coadministration is not  
recommended.

 HCV Products (simeprevir): Increased ledipasvir and simeprevir  
concentrations. Coadministration is not recommended.

Herbal Supplements (St. John’s wort): Decreased ledipasvir and  
sofosbuvir concentrations. Coadministration is not recommended.

HMG-CoA Reductase Inhibitors (rosuvastatin): Significant  
increase in rosuvastatin concentrations and risk of rosuvastatin  
associated myopathy, including rhabdomyolysis. Coadministration is not 
recommended.

Drugs without Clinically Significant Interactions with HARVONI: 
Based on drug interaction studies conducted with HARVONI or its  
components, no clinically significant drug interactions have been  
observed or are expected when used with the following drugs: abacavir,  
atazanavir/ritonavir, cyclosporine, darunavir/ritonavir, dolutegravir,  
efavirenz, elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide, 
emtricitabine, lamivudine, methadone, oral contraceptives, pravastatin, 
raltegravir, rilpivirine, tacrolimus, or verapamil. 

Consult the full Prescribing Information prior to and during  
treatment with HARVONI for potential drug interactions and 
use with certain HIV antiretroviral regimens; this list is not all  
inclusive.

USE IN SPECIFIC POPULATIONS:
Pregnancy: There are no adequate and well-controlled studies in  
pregnant women. Consider the benefits and risks of HARVONI when 
prescribing to a pregnant woman. If HARVONI is administered with RBV, 
the combination regimen is contraindicated in pregnant women and in 
men whose female partners are pregnant. Refer to the RBV prescribing 
information.

Lactation: It is not known if HARVONI and its metabolites are secreted 
in human breast milk. Studies in rats have demonstrated that ledipasvir  
and GS-331007 are secreted in milk without clear effect on nursing 
pups. The development and health benefits of breastfeeding should 
be considered along with the mother’s clinical need for HARVONI and 
any potential adverse effects on the breastfed infant from HARVONI or 
from the underlying maternal condition. If HARVONI is administered with 
RBV, the lactation information for RBV also applies to this combination  
regimen.  Refer to the RBV prescribing information.

Pediatric Use: Safety and effectiveness of HARVONI have not been 
established in pediatric patients.

Geriatric Use: Clinical trials of HARVONI included 225 subjects aged  
65 and over (9% of total number of subjects in the clinical studies). No 
overall differences in safety or effectiveness were observed between 
these subjects and younger subjects, and other reported clinical  
experience has not identified differences in responses between the  
elderly and younger patients, but greater sensitivity of some older  
individuals cannot be ruled out. No dosage adjustment of HARVONI is 
warranted in geriatric patients.

Renal Impairment: No dosage adjustment of HARVONI is required for 
patients with mild or moderate renal impairment. The safety and efficacy  
of HARVONI have not been established in patients with severe renal  
impairment (eGFR <30 mL/min/1.73m2) or end stage renal disease 
(ESRD) requiring hemodialysis. No dosage recommendation can be  
given for patients with severe renal impairment or ESRD. 

Hepatic Impairment: No dosage adjustment of HARVONI is required  
for patients with mild, moderate or severe hepatic impairment  
(Child-Pugh Class A, B or C). Safety and efficacy of HARVONI have not 
been established in patients with decompensated cirrhosis.

Brief Summary (cont.)
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INSIDE AGA

I n September 2015, 52 gastroenterologists 
from 24 states met on Capitol Hill. Our goal 
was two-fold — to brief members of the 
U.S. Congress and their staffers about the 

potentially regressive effects of the proposed 
Centers of Medicare and Medicaid Services 
(CMS) cuts to colonoscopy reimbursements, 
and also to advocate for increases to NIH 
research funding.  

As a member of the AGA Government Affairs 
Committee and AGA Trainee and Young GI 
Committee, I was given the opportunity to 
participate in this annual event, better known 
as AGA Advocacy Day. The event welcomes 
AGA members from all over the country to 
Washington, D.C. to raise awareness among 
government officials about the policy issues 
most critical to clinicians and researchers in 
gastroenterology. 

Between our respective AGA committee 
meetings, we shuttled ourselves to the 
Hill, each with an itinerary of three to 
six appointments with Representatives, 
Senators and staffers. We traversed the long 
hallways of the historic Longworth, Hart, 
Canon and Rayburn congressional buildings 
to deliver five-minute pitches about the 
issues that matter most to the GI community.

The culmination of this interaction was 
our specific “ask”— for our representative 
to sign a “Dear Colleague” letter to CMS 
expressing concern for the then-proposed 
colonoscopy reimbursement cuts, and 
requesting CMS to consider the impact 
of such policy on colorectal cancer (CRC) 
screening. Some of us were greeted with 
smiles and words of encouragement from 
congressional representatives while other 
encounters, despite our enthusiasm, left us 
a bit discouraged. 

Upon arrival in Washington, D.C. in 
September, I knew very little about what 
Advocacy Day would entail. I suddenly found 
myself in a slight panic sitting at the Advocacy 
Day breakfast, listening to a briefing on what 
to expect on the Hill and how to handle new 
and potentially difficult interactions.  

Looking around the room, I wondered if, at 
two months into my first GI faculty position, I 
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would be the best candidate to represent AGA 
in front of the likes of Sens. Dianne Feinstein 
and Barbara Boxer, who represent my home 
state of California in Congress. 

There was little time to coddle this anxiety 
though. Following brief instructions and 
talking points, our team of California AGA 
members headed to our first of six scheduled 
meetings on the Hill. Fortunate to have a few 

seasoned lobbyists on my team, I learned 
quickly, embracing the “see one, do one ... ” 
mantra we often champion in medicine. 

After silently participating in our first 
meeting at Rep. Raul Ruiz’s office, I took the 
lead in our appointment with Rep. Jackie 
Speier — a woman whose historic reverence 
and political longevity only added to my 
nervousness. I shared my personal journey 
as a young researcher studying barriers 
to CRC screening in the Veterans Affairs 
Healthcare Network. I emphasized that, 
while this cancer is largely preventable, only 
62 percent of Americans undergo screening. 
And that among Black, Hispanic and Asian 
racial/ethnic minorities, screening rates are 
even lower. I added that limiting access to 
colonoscopy for Medicare beneficiaries is 
contrary to the National Colorectal Cancer 
Roundtable goal to screen 80 percent of 
Americans by 2018. 

Along with the other AGA members in my 
group, I also asked members of Congress to 
protect NIH against additional funding cuts 
that limit our ability to conduct essential 
scientific research. NIH dollars for science 
decreased by over 22 percent between 2003 
and 2013, and the number of R01-equivalent 
investigator grants fell by 34 percent. More 
and more, young clinician-scientists are 
faced with the difficult decision to remain in 
academic research in the setting of seemingly 
impossible funding. 

As the morning continued, my panic 
about being a suitable envoy for our 
gastroenterologist community rapidly 
receded. It became clear to me that the policy 
issues in question were critically relevant 
to my career. In order to sustain our field, 
we must defend the value of our life-saving 
procedures, like colonoscopies, and assure 
that there is continued funding to research 
the delivery, technology and treatments for 
the diseases we treat. These are issues that 
should concern GIs throughout the country.   

On Oct. 2, 2015, less than a month after AGA 
Advocacy day, AGA, ACG and ASGE announced 
that 27 members of Senate and 94 members 
of the House of Representatives signed 
our letter challenging CMS’ proposal for a 
reduction in colonoscopy reimbursement. 
Though the reimbursement cuts still took 
place and the fight is far from over, it was 
empowering to learn that our work on the 
Hill that day potentially contributed to that 
initial result and serves as a testament to the 
value of efforts like AGA Advocacy Day. n

MY AGA ADVOCACY DAY EXPERIENCE

GASTROENTEROLOGY

TAKES CAPITOL HILL
In order to sustain our 
field, we must defend 
the value of our life-
saving procedures like 
colonoscopies and assure 
that there is continued 
funding to research the 
delivery, technology 
and treatments for the 
diseases we treat.

SOURCE: Fola May, MD, PhD

Pictured left to right, Gaurav Singhvi, MD; Kim E. Barrett, 

PhD; Rep. Jackie Speier, D-CA; Fola May, MD, PhD; Teresa 

L. Wright, MD.
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QUICK HITS: PATIENT CARE

F or the last 55 years, anti-reflux surgery 
(Nissen or Toupet fundoplication) has 
had excellent outcomes, few side effects 
and commendable durability for a 

functional repair. The procedure is a true anti-
reflux operation, increasing lower esophageal 
sphincter pressure and eliminating acid reflux 
in 90 percent of patients. Thirty-day mortality 
is less than 1 percent (and 0 percent in many 
centers), perioperative morbidity usually 
due to co-morbid illnesses, and the durability 
measured by revisional surgery is less than 10 
percent over more than 10 years of follow up.1 
Yes, “heartburn” returns in many patients and 
some require PPIs, but only a fraction have 
abnormal pH tests and most are back on PPIs 
for non-specific dyspeptic symptoms.

Why then is there an interest in alternative 
endoscopic and surgical treatments for GERD? I 
believe because of the potential financial gains 
and the misrepresentation of expected post-
operative complications after fundoplication, 
including dysphagia, gas-bloat syndrome and 
diarrhea. Some dysphagia occurs in everyone, 
occasionally requires esophageal dilation and 
is a troubling problem in fewer than 5 percent 
of patients after one year.  The best predictors 
of post-operative dysphagia are dysphagia 
before surgery and the same can be said about 
gas-bloat syndrome. Over the last 30 years, my 
experience at four academic centers with four 
surgeons find these side effects are minimal by 
proper patient selection. My “golden rules” are:

1. Esophageal manometry in all and pH testing 
off PPIs in most patients preoperatively.

2. Do not allow an abnormal pH test to be the 
sole criteria for surgery, especially in anxious 
patients — all the “pieces of the puzzle” should 
fit together.
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3. Avoid the “intractable patient,” especially with 
anxiety/depression or irritable bowel driving 
their complaints. 

Therefore, new alternative treatments must 
be measured against the “gold standard” of 
fundoplication with respect to symptoms and 
pH control, safety and durability.  Let’s see who 
are the “pretenders” for the royal kingdom of the 
Nissen fundoplication.

The first is the Stretta procedure (Mederi 
Therapeutics), first approved by FDA in 
2000, which reappeared again in 2005 after 
bankruptcy and at least four procedure-related 
deaths. The device uses radiofrequency ablation 
to decrease lower esophageal sphincter (LES) 
compliance and reduce transient LES relaxation, 
but tissue neurolysis also contributes to 
symptom improvement. Advocates, including 
SAGES, boast about the more than 15,000 
patients treated with this device and over 80 
publications, all uncontrolled observational 

reducing acid reflux at a patient charge of $2,000 
to $3,500? Seems like a very expensive antacid. 

The second available procedure is transoral 
incisionless fundoplication (TIF) (EndoGastric 
Solutions) which attempts to create serosa-to-
serosa plications in a circumferential pattern 
around the cardia. Two similar procedures, 
EndoCinch and Endoscopic plication system, 
previously failed due to poor pH control and lack 
of durability. Most studies to date have been small 
with less than 6 month follow-up and variable 
results. Recently, two randomized, controlled 
trials were reported.3-4 The U.S. study found good 
control of regurgitation superior to sham and 
PPIs, but 11 percent failed endoscopic treatment 
in the first six months going back on PPIs.3 The 
European experience was similar at six months, 
with excellent heartburn and pH control, similar 
to PPIs, but at one year less than 30 percent  had 
acid pH normalization and 60 percent were 
back on PPIs.4 Here again complications are 
not rare.  The database maintained by the FDA 
reported over 40 complications with TIF of 
which 35 percent were esophageal perforations 
often requiring hospitalization and sometimes 
surgical repair.5 So again, despite the enthusiasm, 
how do I “sell” this operation to a patient with 
lifelong GERD generally better on inexpensive 
PPIs, when the durability at one year is poor, 
with most back on PPIs? Maybe the surgeon can 
offer a “money-back guarantee” to the customer 
if unhappy with the results. 

I do want to clarify that this esophagologist 
is not against all new surgical innovations. I 
have enthusiasm for the magnetic sphincter 
augmentation device (LINX, Thorax Medical) 
because it normalizes acid reflux in most patients, 
complications are few and reversible, and most 
importantly the operation is durable for up to 
five years.6 Unfortunately, insurance companies 
are reluctant to pay for this procedure. Until 
reimbursement changes, this esophageal expert 
wants to offer my patients only the best — and 
that’s a Nissen fundoplication by an experienced 
surgeon after careful esophageal testing.  n

1. Richter JE.  Gastroesophageal reflux disease treatments:  Side effects and 

complications of fundoplication.  Clin Gastroenterol and Hepatol 2013; 11:465-71.
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Newer Endoscopic 
Therapies for GERD

HELP
OR 

HYPE?

New alternative 
treatments must be 
measured against  
the “gold standard”  
of fundoplication 
relevant to symptoms 
and pH control, safety 
and durability

Did you know? 
The AGA STAR Registry, developed 
by the AGA Center for GI Innovation, 
is currently working to track real-
world data on the TIF procedure to 
guide future care decisions.

studies, attesting to Stretta’s efficacy. We recently 
reported a meta-analysis on the four published 
randomized controlled trials (three vs. shams 
and one vs. PPIs) involving 165 patients.2 The 
overall quality of evidence was poor. Pooled 
results showed no difference between Stretta 
and sham/PPIs for an increase in LES pressure, 
decrease in acid reflux, ability to stop PPIs or 
health-related quality of life. Furthermore, the 
reported 10-year durability of Stretta therapy 
is compromised by an enthusiastic single 
operator’s publication in a selected group of 
patients representing fewer than 40 percent 
of his Stretta practice. So, tell me again, why 
do I want to burn the esophagus to improve 
symptoms, while not increasing LES pressure or 
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INSIDE AGA

E stablished in 2014, the AGA Center for 
Diagnostics and Therapeutics joins 
the AGA Center for GI Innovation and 
Technology and the AGA Center for 

Microbiome Research and Education as the 
third center of the AGA Institute. The center’s 
mission statement, which was recently 
approved by the AGA Institute Governing 
Board, is “to support the development of 
therapies and diagnostic tests that will enhance 
human health and improve the lives of patients 
with digestive disorders.” 

The Center for Diagnostics and Therapeutics 
operates under the guidance of its own 
scientific advisory board, the current members 
of which are listed in the table. The board has 
broad representation from academia, private 
practice, the pharmaceutical industry and FDA. 
Rajeev Jain, MD, AGAF, currently acts as our 
liaison with the AGA Institute Governing Board. 

Broadly stated, the objective of the center is to 
“provide objective, independent guidance and 
facilitate relationships to the pharmaceutical, 
biotech, and diagnostics industries, policy 
makers, regulatory bodies, investors, and 
clinicians on the development of therapies and 
diagnostic tests.” Clearly, that is quite a broad 
remit, which is why we have such a diverse 
scientific advisory board.

What Has the Center  
Achieved So Far?

The center’s scientific advisory board met 
formally on three occasions in 2015 to help 
identify its precise role and to prioritize our 
efforts. Since the active participation of FDA is so 
critical to achieving our objectives, AGA Institute 
President Michael Camilleri, MD, AGAF, and I met 
with FDA personnel at their facility in June 2015. 
We have since established a set of issues on 
which we might collaborate, and have identified 
areas where the center may provide guidance 
to FDA on relevant matters. Our first such 
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contribution was a detailed and comprehensive 
response to FDA’s draft guidance for industry 
titled ”Gastroparesis: Clinical Evaluation of 
Drugs for Treatment.”  Debra G. Silberg, MD, 
PhD, and Scott Harris, MD, AGAF, of the scientific 
advisory board, provided extensive input to that 
from the perspectives of the pharmaceutical 
industry and clinical investigators. 

The first symposium held under the auspices 
of the Center for Diagnostics and Therapeutics 
concerned the issue of local versus central 
reading of endoscopic images in inflammatory 
bowel disease (IBD). This has implications 
for the design and interpretation of clinical 
trials of new agents in IBD and, potentially, 
for the routine clinical care of IBD patients. 
This symposium was held in Washington, 
D.C., on Oct. 2, 2015, and was attended by 
57 audience members, including practicing 
gastroenterologists involved in clinical trials, 
personnel from the pharmaceutical industry 
and FDA employees. William Sandborn, MD, 
AGAF, had initially suggested this topic and 
helped devise the program. The center aims to 
publish the deliberations and conclusions from 
the conference in Clinical Gastroenterology and 
Hepatology as a whitepaper. 

Future Plans for the Center

In 2016, there will be a Center for Diagnostics 
and Therapeutics-sponsored symposium at 
Digestive Disease Week® regarding the drug 
development process from the perspectives 
of a clinical investigator, a trial sponsor and 
FDA. We also plan to hold the first of a series 
of annual Drug Discovery Conferences. The 
2016 conference, which Nimish Vakil, MD, 
AGAF, and I will co-chair, will focus on upper GI 
tract disorders. The program is currently being 
finalized. The conference will address unmet 
needs and potential therapeutic advances in 
GERD, eosinophilic esophagitis, functional 
dyspepsia and gastroparesis. 

Center for Diagnostics and 
Therapeutics: “Open for Business”

We would be interested to hear from — and 
work with — pharmaceutical companies (no 
size too big/no size too small), or independent 
investigators developing new medicines or 
diagnostic tests for digestive disorders who 
may require guidance from thought leaders 
in the field. We do not claim to have all the 
answers, but we will work diligently to identify 
and work with the appropriate experts from 
within AGA membership.

We also see ourselves as taking an “honest 
broker” role in liaison between industry and 
FDA whenever appropriate. We aim to work 
with investigators, the industry and FDA in 
identifying and defining appropriate endpoints 
for clinical trials, and in the development and 
validation of useful biomarkers.

As suggested by our mission statement, these 
efforts are designed to facilitate the identification, 
evaluation and (where appropriate) approval of 
promising new medicines and diagnostic tests 
to improve the lives of our patients. This is an 
ambitious and worthwhile objective. If you have 
comments or suggestions for future activities 
for the Center for Diagnostics and Therapeutics, 
I would like to hear from you; please contact me 
by email at chowden@uthsc.edu., or contact our 
staff, Alison Kim, PhD, and Jennifer Conte, who 
we are extremely fortunate to have helping us at 
AGA headquarters. n

1.http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM455645.pdf; AGA comment letter available at http://www.regulations.gov/#!documentDetail;D=FDA-2015-D-2479-0004

We also see 
ourselves as taking 
an “honest broker” 
role in liaison 
between industry 
and FDA whenever 
appropriate.

TABLE: Current 
Membership of the 
CDT’s Scientific 
Advisory Board
Colin W. Howden, MD, AGAF (Chair)
J. Sumner Bell, MD, AGAF
Byron Cryer, MD
M. Scott Harris, MD, AGAF
Loren Laine, MD, AGAF
William Sandborn, MD, AGAF
Debra Silberg, MD, PhD
Stephan Targan, MD, AGAF
Nimish Vakil, MD, AGAF
Teresa Wright, MD, AGAF

Non-voting members
Rajeev Jain, MD, AGAF  
(Governing Board Liaison)
Donna Griebel, MD (FDA Liaison)
Jessica Lee, MD (FDA Liaison)
Andrew Mulberg, MD (FDA Liaison)

INTRODUCTION TO THE 

CENTER FOR DIAGNOSTICS  
AND THERAPEUTICS
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CALIFORNIA
Our medical group is seeking to add another partner 
to our practice. We are located in San Luis Obispo 
County, California, a coastal community near Pismo 
Beach, Avila Beach, and Paso Robles. The area has a 
moderate climate, offers a unique array of outdoor/ 
cultural activities, and is recognized as a premier 
wine growing area in the country. 

We are interested in a gastroenterologist with 
excellent endoscopic/ clinical skills, and proficiency 
in ERCP. Please mail CV to CCGMG, Attn: Dr. Vance 
Rodgers, 1551 Bishop Street, Suite 230, San 
Luis Obispo, CA  93401, or fax to (805) 786-4220. 

NEVADA
VA Sierra Nevada Health Care System, Reno, 
NV is accepting applications for U.S. citizen 
gastroenterologists, BC/BE preferred. VASNHCS is a 
primary teaching affiliate of the University Of Nevada 
School Of Medicine. VASNHCS provides an excellent 
patient care environment with learning, teaching, and 
research opportunities, a state of the art endoscopy 
lab, and an advanced electronic medical records 
reporting system. Provide a variety of therapeutic 
and diagnostic GI procedures, including ERCP. Share 
knowledge and clinical expertise with academic 
affiliates, professional staff, and support personnel 
in our interdisciplinary approach to patient-centered 
care delivery.

Work Schedule: 

Full Time, Monday - Friday, 7:30 a.m. - 4:00 p.m., and 
shared call coverage.

Classifieds Enjoy the freedom from the expenses of office 
overhead and liability protection; appreciate the 
stability and rewards of VA employment as well as 
other benefits including paid vacation, holidays, 
sick leave, health and life insurance, and a 
retirement plan. Relocation/Recruitment incentive 
may be authorized.

Reno is located on the eastern slope of the Sierra 
Nevada mountain range and is minutes away from the 
beautiful Lake Tahoe. San Francisco is a short flight or 
four hour drive. Reno also offers excellent year round 
recreational opportunities and continuous cultural 
and entertainment events and boasts an average of 
255 days of sunshine per year. Nevada has no state 
income tax!

View complete job announcement
VA Sierra Nevada Health Care System
975 Kirman Ave., Reno, NV 89502
775-829-5630
Lenore Reinhard, RN, Healthcare Recruiter
lenore.reinhard@va.gov
775-829-5648

NORTH CAROLINA
Gastroenterologist

•  Established 19 physician-member GI group to grow 
into 21 members by August of 2016.

• Two-year partnership track

• Four Endoscopy centers plus other ancillaries

•  Quality ERCP experience is desired but not 
mandatory

•  Hours M-F between 8am-5pm; full-time opportunity 
available

• Competitive compensation and  benefit package

• One in 10 weekend call; One in 12 night call

•  Charlotte, North Carolina-South Charlotte/
Ballantyne/Matthews Location

• Private, Independent practice

We are seeking highly-qualified gastroenterologist to 
join our well-respected GI practice of 19 physicians 
as a general gastroenterologist.  

Charlotte Gastroenterology & Hepatology is a 
28-provider private medical practice with 21 
physicians and seven mid-level providers.  We have 
five offices throughout the Charlotte area, four 
endoscopy centers, infusion, pathology and research.  
Our practice specializes in adult gastroenterology, 
gastrointestinal endoscopy, ERCP, EUS, GI research 
and liver disease.

The ideal candidate shares our vision and desire to 
remain the provider of choice for GI services in the 
Charlotte region. Candidates of all experience levels 
including private practice, academia and fellows are 
encouraged to apply.

The Charlotte-Metro area ranks 23rd in the United 
States with a population of approximately 2.5 million 
people. The city is a major U.S. financial center with 
Bank of America headquartered in the city. 

Charlotte is home to the Carolina Panthers, the 
Charlotte Hornets, NASCAR and the US Whitewater 
Center. This family oriented city offers an array of 
public and private schools as well as public and 
private universities. Charlotte is four hours from the 
Atlantic coast and two hours from the mountains, 
giving you plenty of opportunity for outdoor 
activities.  With a strong Arts & Science Council, 
you are also able to enjoy our many youth and adult 
museums and theatres.

Please send your CV to our HR department at 
physician.recruitment@charlottegastro.com.

COGNITIVE & TECHNICAL SKILLS  
FOR THE GASTROENTEROLOGIST
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A Program of the AGA Institute

Learn more www.gastro.org/pgc. 

Saturday, May 21
8:15 a.m. – 5:30 p.m.

You will leave this course with  
the newest advances that will  
help you make confident decisions  
for your patients. 
Register by April 6, 2016,  
and save $75.

Sunday, May 22
8:30 a.m. – 12:35 p.m.

Trying to find that perfect job or 
candidate can be a daunting task.

Use the search tools within GICareerSearch.com to brush  
aside the fray and quickly find your needle in the haystack.

GICareerSearch com
On behalf of the AGA Institute



4930 Del Ray Ave.
Bethesda, MD 20814

Recognized as one of the top 50 medical 
meetings, DDW education covers topics of interest 
for the entire GI community. Each year attendees are 
motivated by:

• Over 400 original lecture sessions highlighting 
cutting-edge medical advances taught by experts.

• The highest-quality research presented in more 
than 4,000 poster presentations and over 1,000 
oral abstract presentations. New this year, 
attendees can navigate by content area. 

• 270+ exhibitors showcasing the latest innovative 
products and services.

• Face-to-face collaboration with thought leaders 
from around the world in one setting.

Register online at www.ddw.org.

May 21-24, 2016
Exhibit Dates: May 22-24
San Diego Convention Center
San Diego, California
www.ddw.org

REGISTER BY APRIL 6 AND SAVE AT LEAST $75.

DDW on Demand is Included 
with Registration!

Get access to the online digital 
presentations from DDW 2016 so 

you don’t miss a single session.

Be part of the 
world’s leading 
GI event.

Connect with DDW:

  facebook.com/DDWMeeting

  twitter.com/DDWMeeting, #DDW16

 youtube.com/DDWMeeting

 bit.ly/DDWMeeting

 instagram.com/DDWMeeting

  ddwblog.org 

Catch The Next Wave 
 in Science & Medicine

DDW-257_Registration_AGA_8.25x8.25_bleed_FNL.indd   1 3/2/16   10:28 AM


