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Note From the Editor

Gary W. Falk, MD, MS, AGAF
EDITOR 
@DrGaryFalk

T his issue of AGA Perspectives should reach you as we come to the end of 
colorectal cancer awareness month and addresses two evolving areas in our 
work as gastroenterologists in colon cancer prevention. A variety of new 

devices are now available that may improve adenoma detection.  Should you add 
any of them to your toolbox and do they truly provide value? Our debate features 
Dr. Charles Kahi advocating for the use of distal colonoscope attachment devices 
and Dr. Amit Rastogi taking the opposing position. However, both protagonists 
clearly point out that good bowel preparation and meticulous withdrawal 
techniques are the foundation for high quality colonoscopy. Also in this issue, Dr. 
Carol Burke provides her perspective on the rapidly changing landscape of genetic 
testing for hereditary colon cancer syndromes. This is another important area for 
the GI community to enhance colorectal cancer prevention. 

Therapy for hepatitis C virus is one of the great advances in digestive diseases in 
recent years. The cure rates of current therapy are astounding, but not quite 100 
percent. The new conundrum of management of patients who fail direct acting 
antiviral agents is complex and Drs. Kris Kowdley and Manan A. Jhaveri outline 
strategies to treat these patients. Similarly, therapy of Helicobacter pylori infection 
revolutionized the care of patients with peptic ulcer disease, but antibiotic 
resistance is a much bigger problem today than it was at the start of the H. pylori 
era several decades ago. Strategies of how to address failures of H. pylori therapy 
and when to embark on antibiotic sensitivity testing are described by Dr. John Kao.

Women now represent 50 percent of all medical school classes and the number 
of women choosing a career in gastroenterology and hepatology continues to 
increase. However, gender specific issues related to pay disparity persist. Dr. Ellen 
Zimmerman provides her insights into this dilemma and proposes a number of 
exciting potential solutions. 

Finally, this issue of AGA Perspectives has a series of updates from AGA on the 
role of the clinical practice councillor on the AGA governing board, preparing for 
Merit-based Incentive Payment System (MIPS) and the recent Crohn’s & Colitis 
Congress which was the result of a new partnership between the Crohn’s & Colitis 
Foundation and AGA. 

As winter leaves us and spring beckons, I hope you enjoy reading the topics 
covered in this issue of AGA Perspectives.

Best,

We welcome member feedback 
on all the perspectives 
presented in this issue. Send 
your letters and comments to  
communications@gastro.org,  
and include “AGA Perspectives” 
in the subject line.

TAKE THE  
DISCUSSION ONLINE
Share your thoughts on 
any of the perspectives 
presented in this issue via 
our social media channels.

www.facebook.com/AmerGastroAssn

agaperspectives.gastro.org

www.youtube.com/AmerGastroAssn

www.twitter.com/AmerGastroAssn

GOING MOBILE
Visit us from anywhere 
using the QR app on your 
mobile device.

Don’t have a  
QR code reader?  
Get one at www.
mobiletag.com/
download-en.html.

bit.ly/AGALinkedIn

community.gastro.org

BETTER 
DETECTION 
AIDS, BETTER 
PHYSICIAN?
Are Distal Colonoscope 
Attachments Beneficial?
SEE PAGE 4

AGA Perspectives Editor
Gary W. Falk, MD, MS, AGAF

AGA Institute Staff
Arnulfo Moreno
MANAGING EDITOR

Matthew A. Nickols
CREATIVE DIRECTOR

Chris Kaczmarek
GRAPHIC DESIGNER

 
 
 

Cover photos provided by Getty Images. 

The ideas and opinions ex pressed in AGA Perspectives are those of the authors and do not 
necessarily reflect those of the American Gastroentero logical Association or the editorial staff. 

Publication of an advertisement or other product mention in AGA Perspectives should not 
be construed as an endorsement of the product or the manufacturer’s claims. Readers are 
encouraged to contact the manufacturer with any questions about the features of the product 
mentioned.  AGA assumes no responsibility for any injury and/or damage to persons or property 
arising out of or related to any use of the material contained in this periodical. The reader 
is advised to check the appropriate medical literature and the product information currently 
provided by the manufacturer of each drug to be administered to verify the dosage, the methods 
and duration of administration, or contraindications. It is the responsibility of the treating 
physician or other health-care professional, relying on independent experience and knowledge 
of the patient, to determine drug dosages and the best treatment for the patient.

 

AGA Perspectives, ISSN 1554-3366 (print) and ISSN 1555-7502 (online), is published 
bimonthly by the AGA Institute, 4930 Del Ray Ave., Bethesda, MD 20814.

Copyright © 2018 by the AGA Institute. All rights reserved. No part of this publication may 
be reproduced or transmitted in any form or by any means, electronic or mechanical, including 
photocopy, recording, or any information storage and retrieval system, without permission in 
writing from the publisher. Printed in the U.S. Correspondence regarding permission to reprint 
all or part of any article published in this newsletter should include a copy of the author’s 
written permission and should be addressed to: AGA Perspectives, 4930 Del Ray Ave., 
Bethesda, MD 20814.

Officers of the AGA Institute
Sheila E. Crowe, MD, AGAF
PRESIDENT

David A. Lieberman, MD, AGAF
PRESIDENT-ELECT

Hashem B. El-Serag, MD, MPH, AGAF
VICE PRESIDENT

Francis M. Giardiello, MD, AGAF
SECRETARY/TREASURER



4  A G A  P E R S P E C T I V E S  W W W . G A S T R O . O R G 5

BETTER 
DETECTION 
AIDS, BETTER 
PHYSICIAN?
Are Distal Colonoscope Attachments Beneficial?

A denoma detection rate (ADR) is 
an important quality indicator of 
colonoscopy. Studies have shown 
adenomas can be easily missed during 

colonoscopy and there is a wide variation 
in the ADR between different endoscopists. 
This continues to be the bane of colonoscopy 
as the resulting consequences in the form of 
interval cancer can be disastrous, both to the 
patient and the endoscopist. This defeats the 
very purpose of screening and surveillance 

AMIT  
RASTOGI,
MD, FASGE

Dr. Rastogi has received research funding from Olympus America. 
He has also consulted for Olympus America and Cook Endoscopy. Dr. 
Rastogi is an associate editor for Gastrointestinal Endoscopy.

Professor of Medicine, University of Kansas 
Medical Center

T he past decade has witnessed numerous 
technical and technological advances 
in the field of colonoscopy. One of 
the most important developments, 

however, has been the realization that 
colonoscopy is a powerful tool to prevent 
colorectal cancer (CRC) if it is done by good 
hands. This operator dependency is closely 
associated with the risk of post-colonoscopy 
CRC, as shown in the study by Corley et al.1 

where each 1 percent increase in the adenoma 

CHARLES J.  
KAHI, 
MD, MS, FACP, FACG, 
AGAF, FASGE

Dr. Kahi has no conflicts to disclose. Dr. Kahi is a Special Section Editor 
for Clinical Gastroenterology and Hepatology.

Indiana University School of Medicine

Gastroenterology Section Chief, Roudebush VA 
Medical Center 
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colonoscopy, which is to prevent colorectal 
cancer. Seminal studies from Europe and the 
U.S. have shown that ADR of the endoscopist 
was significantly associated with the risk of 
interval cancer.1,2 Benchmarks of 30 percent 
ADR in males and 20 percent in females have 
been established.

Several reasons have been attributed for 
missing adenomas and include suboptimal 
bowel prep, subtle/flat lesions, short 
withdrawal time, poor inspection technique 
and lesions located on the proximal aspects 
of colonic folds. Detection aids have been 
developed to help the endoscopist examine 
the mucosa on the proximal aspect of folds 
to decrease the miss rate of lesions in these 
relatively blind mucosal areas. These include 
the transparent cap, Endorings, Endocuff, 
third eye retroscope and the wider angle 
colonoscope. The incremental yield in ADR 
with these have been modest in studies. But 
are these devices really required if you are 
good at detecting polyps with white light? The 
answer, in my opinion is no. 

First and foremost, it is imperative that 
achieving optimal bowel preparation be the 
cornerstone of every colonoscopy practice. 
Using a split dose bowel prep should be the 
standard of care, with the second dose taken 
as close to the time of colonoscopy as possible. 
Split dosing not only improves the quality of 
prep but also the ADR.3,4 None of the detection 
aids can compensate for inadequate or  
poor bowel preparation. 

A good withdrawal and mucosal inspection 
technique is also vital for detecting adenomas. 
This includes adequate insufflation of the 
colon and cleansing the mucosa of any 
residual solid and liquid stool as well as 
deliberate effort to inspect the back of folds. A 
video based study showed that high adenoma 
detectors have superior technique.5 Closely 
linked with good inspection technique is the 
withdrawal time. Longer withdrawal times 
correlate with higher ADR in some studies. 
A mean withdrawal time of greater than six 
minutes has been recommended as a quality 

indicator. Shorter mean withdrawal times have 
been independently associated with lower 
ADR and increased risk of interval colorectal 
cancer.6 As withdrawal technique is difficult 
to quantify objectively, withdrawal time has 
been used as its surrogate marker. However, 
aimless and non-purposive prolongation of 
withdrawal time will not improve ADR. If one 
employs good technique, it is intuitive that the 
withdrawal time will tend to be longer. Even 
expert endoscopists, with good technique, 
have a significantly higher adenoma miss rate 
with a three minute withdrawal time compared 
to six minutes.7 Therefore, employing good 
withdrawal technique and spending adequate 
time during the withdrawal phase, should 
be the goal of all colonoscopists in order to 
maximize their ADR.

How can low adenoma detectors improve 
their ADR? Studies have shown that 
simply educating them about the different 
components of good withdrawal technique 
can significantly enhance their ADR and these 
gains were durable.8,9  Another study showed 
that discussion and implementation of careful 
inspection techniques by endoscopists 
employing a minimum of mean eight minute 
withdrawal time, significantly improved 
the ADR from 24 percent to 35 percent.10 

Therefore, knowledge about different 
aspects of good withdrawal technique and 
implementing them into practice is a simple 
way of improving the ADR, especially for  
the low-level detectors.

Another intervention that can have a positive 
impact on ADR is periodic report card 
distribution. These highlight the individual 
ADR and other quality metrics achieved by the 
endoscopist. Providing feedback can change 
behavior and when endoscopists are made 
aware that their ADR is being monitored 
and tracked, they show an improvement in 
performance — the Hawthorne effect. One 
study showed that mere video recording 
of colonoscopy with the knowledge of 
the endoscopists increased both their 
inspection time and improved their technique 
significantly.11 It has also been shown that 
when endoscopists were aware that their 
withdrawal time was being monitored, there 
was a significant increment in both their 
withdrawal times and ADR. Thus, even with 
the given skill set that endoscopists possess, 
just monitoring and auditing the withdrawal 
times and ADR has a positive impact on 
this important quality metric, without any 
additional aid. 

NO - CONTINUED FROM PAGE 5
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STAY ON TRACT
Pancreas  
The pancreas is a gland that sits behind the 
stomach. It helps with digestion by making 
enzymes that break down fat and protein. It also 
makes insulin and other hormones.

Patient INFO

AGA is the trusted voice in patient education. Get all the GI info you need, from heartburn to hemorrhoids, at patientinfo.gastro.org.

Esophagus

Liver  
The liver is the largest organ in your body. 
Your liver helps with digesting food, cleaning 
your blood by taking out toxins and helping to 
distribute nutrients to the rest of your body. It 
also helps store energy.

Gallbladder
Stomach

Small Intestine 
The small intestine 
is the longest part of 
the digestive tract. 
It links the stomach 
to the large intestine 
(colon). Most of the 
breaking down of 
foods during digestion 
happens in your small 
intestine. The walls 
of the small intestine 
absorb nutrients into 
the bloodstream.

Appendix

Large Intestine
The large intestine is 
comprised of three colons: 
the ascending, transverse 
and descending.

Rectum
The rectum is the last 4 or 5 inches of your 
large intestine. This is where your body stores 
stool, before it passes through the anus. Anus
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detection rate (ADR) was associated with a 3 
percent decrease in the risk of cancer.

There has been considerable interest in 
developing technologies which could help 
bridge the gap between high and low polyp 
detectors, and an overview of this ever-
expanding literature reveals some notable 
trends. New technologies can be expensive 
to acquire and maintain, and somewhat 
unwieldy to operate, hindering widespread 
adoption outside of specialized centers. An 
arguably more sobering observation is that 
while new technologies can work well and 
do improve colorectal neoplasia yield, the 
magnitude of the increment is variable and 
simply does not match the improvement 
observed when the colonoscope is taken from 
a low detector and given to a high detector. 2 In 
other words, technology is helpful but cannot 
supersede technique fundamentals. 

Enter distal colonoscope attachment devices, 
which I will argue are “good technique 
extenders,” at a fraction of the cost and possible 
inconvenience of more sophisticated devices 
and platforms. Several such accessories are 
currently available, including the transparent 
cap, Endocuff, and Endorings; all are based 
on the principle that maximizing colonic 
mucosa exposure requires effective and 
efficient flattening and separating of colonic 
folds. Endocuff accomplishes this with thin 
flexible projections, while Endorings utilizes 
sequentially spaced silicone disks; both also 
help prevent slippage during maneuvers such 
as loop reduction and interventions.        

The obvious next questions are: do they 
work, and if so, which one is the best? The 
answer to the first question is a nuanced yes, 
and here is why. A review of the published 
literature comparing distal accessories to 
standard colonoscopy may frustrate seekers 
of unequivocal answers, as randomized trials 
and meta-analyses of these trials have shown 
inconsistent and sometimes contradictory 
results. A network meta-analysis3 (NMA) helps 
provide perspective. NMA is an analytical 
approach which can assess the comparative 
effectiveness of multiple interventions 
across a network of randomized controlled 
trials, and is well-suited to compare the 
relative performance of distal colonoscope 
accessories. This NMA included 25 
randomized trials (more than 16,000 patients) 
which compared standard colonoscopy to 
the cap in 14, Endocuff in nine, Endorings 
in one and cap versus Endocuff in one. The 
primary outcome was ADR, and endoscopists’ 
baseline performance was defined as low 

(ADR 10 percent) or high (ADR 40 percent). 
The use of any device compared to none was 
associated with increased ADR (39.3 percent 
vs. 35.1 percent, relative risk (RR), 1.13; 95 
percent CI, 1.03-1.23); however, the benefit 
was more marked for high performers whose 
ADR increased to 45.2 percent, whereas low 
performers’ ADR increased to 11.3 percent. 
Both Endocuff and Endorings were associated 
with increased ADR overall when each was 
compared to standard colonoscopy (Endocuff 
40.4 percent vs. 34.6 percent, RR 1.21; 1.03-
1.41, Endorings 49.1 percent vs. 28.8 percent, 
RR 1.70; 1.05-2.76), but not the cap (37.0 
percent vs. 34.3 percent, RR 1.07; 0.96-
1.19). Endocuff was associated with the most 
striking improvement among high detectors, 
whose ADR increased to 48 percent; however, 
improvements among low detectors were 
very modest. Secondary outcome analyses 
showed improved cecal intubation time (but 
not rate) for the cap and Endocuff, and a very 
favorable safety profile for all three devices. 
The NMA was inconclusive regarding the 
superiority of any one device due to the low 
quality of the evidence and paucity of head-to-
head comparisons. 

In my practice, I tend to use the cap and 
Endocuff the most, but for different reasons. 
I favor the cap for difficult polypectomies and 
endoscopic mucosal resections, especially in 
the case of flat polyps located on the proximal 
side of folds when stable positioning and 
effective mucosal exposure are critical to 

LOOKOUT FOR OUR  
NEW PATIENT BROSTER
For more, visit patientinfo.gastro.org.
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Even with the given skill set that 
endoscopists possess, just monitoring and 

auditing the withdrawal times and ADR has 
a positive impact on this important quality 

metric, without any additional aid.
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Other simple maneuvers have been shown to 
improve ADR. Second inspection of the right 
colon either in retroflexion or forward view 
increases the detection given the ability of 
flat lesions to hide behind prominent folds 
in this region. Position change during the 
withdrawal phase to keep the segment of the 
colon being inspected higher up and therefore 
well inflated (eg. right lateral position for the 
left colon) has also shown promising results 
in improving ADR especially for low detectors. 
One study showed that the implementation 
of a simple, inexpensive, evidenced based 
bundle of measures — including withdrawal 
time of greater than or equal to six minutes, 
use of hyoscine butylbromide, position 
change and rectal retroflexion — was 
associated with higher global ADR, driven 
by improvements amongst the poorest  
performing colonoscopists.12 

Active participation by nurses and trainees 
watching the video monitor during the 
inspection phase can also improve ADR 
and the endoscopist should encourage this. 
Fatigue, distraction and poor focus can play a 
role in missing adenomas. Endoscopist should 
assess their workload and tailor their schedule 
appropriately to either whole day versus 
half day blocks of procedures, whichever  
is more suitable. 

All these aforementioned strategies to 

NO- CONTINUED FROM PAGE 5 improve ADR come at no extra cost. On 
the contrary, the distal attachment devices 
add to the cost of colonoscopy and offer 
only a modest improvement in ADR 
based on a recent network meta-analysis 
and other studies. With several other 
competing screening tests for colon cancer, 
it is imperative that gastroenterologists 
contain the cost of colonoscopy without 
compromising the quality. In this era of 
decreasing reimbursement for procedures 
as well as depleting health care resources, 
adding to the cost of colonoscopy by using a 
detection aid does not make fiscal or clinical 
sense. We should resist from indiscriminately 
embracing these devices before attempts 
to refine the inspection techniques and 
other simpler methods outlined above have 
been instituted. The detection aids should 
not be used as a crutch to compensate  
for inadequate technique. 

In conclusion, good bowel prep, meticulous 
withdrawal technique, and ensuring adequate 
inspection time should be the cornerstone 
strategies to optimize ADR and will give us 
the maximum bang for the buck. These can be 
further supported with other interventions like 
second inspection of the right colon, dynamic 
position change during withdrawal, active 
involvement of nurses during inspection, and 
periodic audit and feedback regarding ADR. If 
these measures are implemented effectively in 
practice, then in my opinion, we do not need 
detection aids to improve ADR.  n

ensure complete resection. I also use the cap 
when performing a colonoscopy in a patient 
with suspected diverticular hemorrhage, 
because my ability to identify and treat a 
culprit diverticulum is anecdotally better. 
I use the Endocuff for more routine cases, 
not primarily to improve my ADR, but to 
make polyp detection more efficient; I find 
that I can flatten folds and expose mucosa 
more efficiently and with less effort and 
maneuvering than with standard colonoscopy. 
An ongoing randomized clinical trial (RCT) 
at our institution will help provide a more 
quantitative — and objective — assessment  
of these observations. 

In the meantime, what are practical take-home 
messages? First, it is important to understand 
that distal colonoscope accessories can 
make good become better, but cannot make 
bad become good. This is illustrated by the 
NMA3 where devices helped high baseline 
detectors more than low detectors; in essence, 
supporting the principle that there is no 
substitute to rigorous fundamental technique 
and compulsive examination methods! Second, 

YES - CONTINUED FROM PAGE 6 I would not scoff at the relatively modest 
improvements in ADR with distal accessories, 
notwithstanding that the increment is mostly 
due to small and diminutive lesions; suffice to 
remember that even numerically small gains 
in ADR are associated with decreased risk of 
post colonoscopy CRC. Third, distal attachment 
devices may help some endoscopists more 
than others, and this may be related to personal 
preferences and intangible biases as much as 
objective performance measurements. For 
example, in the RCT4 by Pohl et al. comparing 
cap-assisted to standard colonoscopy, there 
was no significant difference in adenoma 
detection, but endoscopists’ ADR varied from 
+20 percent to -15 percent with use of the 
cap, and this was associated with “individual 
preference,” but not low baseline ADR. 
Given that distal colonoscope devices do not 
come with a significant downside (i.e. easy 
to use, reasonable cost and excellent safety 
profile), I would encourage my colleagues 
and readers to familiarize themselves and try 
them in their practice, measure their effect 
on polyp detection… and, as I am, await more 
comparative data. n
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It is important to understand  
that distal colonoscope accessories can 
make good become better, but cannot 

make bad become good.
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disappear after few weeks or months. Presence 
of the Q80K substitution in the NS3 protease is 
associated with a reduced SVR rate in HCV GT 
1a patients especially with cirrhosis and relapse 
after pegylated interferon based treatment.8 
The glecaprevir / pibrentasvir regimen is not 
recommended in patients who relapsed after a 
second generation NS3/4A PI (e.g., grazoprevir) 
combination regimen and also those with 
hepatic impairment (Child-Pugh class B and C 
cirrhosis). Treatment experienced (except HCV 
GT-3) patients following a sofosbuvir containing 
regimen (but not NS3/4A PI or NS5A inhibitor) 
and without cirrhosis can be treated with an 
eight week course of glecaprevir / pibrentasvir.5 
For patients previously treated with an 
NS5A inhibitor-containing regimen, the best 
available option is the recently approved triple 
drug combination of velpatasvir, sofosbuvir 
and voxilaprevir.6  In summary, retreatment 
strategies with salvage regimens including 
sofosbuvir / velpatasvir / voxilaprevir and 
glecaprevir / pibrentasvir can lead to SVR 
in most patients who did not achieve SVR 
with previous DAA regimens, including those  
with NS5A RASs.  n

pibrentasvir were 94 percent, 100 percent and 
92 percent respectively.7 

NS5B inhibitors + ribavirin experienced 
patients

Sofosbuvir plus ribavirin is no longer used for 
HCV patients because of suboptimal response. 
However, it was a viable option in the past 
especially for treatment naïve GT-2 and GT-3 
patients. The recommended regimens available 
for this group of patients includes sofosbuvir 
/ velpatasvir / voxilaprevir for 12 weeks, 
glecaprevir / pibrentasvir for 12 weeks or 
sofosbuvir / velpatasvir for 12 weeks.5,6 

NS5A inhibitors experienced patients

The ledipasvir / sofosbuvir combination is 
now widely used and has high SVR rates. 
However, patients with advanced liver disease, 
including cirrhosis and multiple comorbid 
conditions, have relatively low SVR rates. The 
recommended regimens for these patients 
are sofosbuvir / velpatasvir / voxilaprevir for 
12 weeks or glecaprevir / pibrentasvir for 16 
weeks. However, the glecaprevir / pibrentasvir 
regimen is not recommended in patients 

who relapsed after treatment with second 
generation NS3/4A PI’s (e.g, grazoprevir) 
patients with hepatic impairment (Child-Pugh  
class B and C cirrhosis).5 

Discussion

Retreatment options after DAA failure in patients 
with HCV depends on multiple factors including 
causes of treatment failure, prior regimen used, 
presence of baseline RASs, comorbid conditions 
and severity of liver disease. Patients who have 
relapsed after peg-interferon and ribavirin can 
be retreated with any current DAA regimen. 
Patients who have relapsed after a regimen 
including a first-generation PI (telaprevir, 
boceprevir, simeprevir) should generally not 
be retreated with a DAA regimen that contains 
a PI. The best option for retreatment for such 
patients is a DAA regimen that contains an 
NS5A inhibitor (e.g, ledipasvir, velpatasvir) and 
NS5B inhibitor (e.g, sofosbuvir). However, a 
second-generation PI (grazoprevir, glecaprevir) 
may be used in prior PI failures. RASs related 
to NS5A inhibitors persist over time and have 
an impact on the choice and efficacy of future 
treatment as compared to NS5B RASs, which will 

Prior treatment Cirrhosis Genotype Recommended Regimens Duration (weeks)

HCV NS3 PI (simeprevir or boceprevir) 
+ pINF / ribavirin
NS5A inhibitor DAA No or compensated 

cirrhosis

1a or 1b

- ledipasvir / sofosbuvir
- velpatasvir / sofosbuvir 
- velpatasvir / sofosbuvir / voxilaprevir
- pibrentasvir / glecaprevir

12
12
12
12

All 1b or 
1a without baseline 
NS5A RASs for 
elbasvir

- elbasvir / grazoprevir + weight based ribavirin

12

- elbasvir / grazoprevir + weight based ribavirin
1a with baseline 
NS5A RASs for 
elbasvir

NS5A inhibitor DAA No or compensated 
cirrhosis 1 - velpatasvir / sofosbuvir / voxilaprevir

- pibrentasvir / glecaprevir 16

Non-NS5A containing DAA regimen No or compensated 
cirrhosis 1

- velpatasvir / sofosbuvir / voxilaprevir
- pibrentasvir / glecaprevir* velpatasvir / 
sofosbuvir

12 
16

Sofosbuvir + ribavirin experienced No or compensated 
cirrhosis 2

- velpatasvir / sofosbuvir
- velpatasvir / sofosbuvir / voxilaprevir
- pibrentasvir / glecaprevir

12
12
12

DAA including NS5A inhibitors No or compensated 
cirrhosis 3

- velpatasvir / sofosbuvir / voxilaprevir
# add RBV for NS5A failure and cirrhosis. 
- pibrentasvir / glecaprevir

12

16

DAA including NS5A inhibitors No or compensated 
cirrhosis 4,5,6 - velpatasvir / sofosbuvir / voxilaprevir 12

* Eight weeks for patients without cirrhosis.

QUICK HITS: PATIENT CARE
Table 1. Retreatment Options for Hepatitis C After DAA’s Failure

What to Do When 
DAA Treatment Fails

PLAN A
PLAN B
PLAN C
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C 
hronic hepatitis C infection (HCV) is a 
major public health problem affecting 
more than 71 million patients worldwide 
including more than 3.5 million patients 

in the United States.1 With the introduction of 
direct acting antiviral agents (DAAs), it is now 
possible to cure hepatitis C infection even in 
patients with advanced fibrosis, cirrhosis and 
HCV / HIV co-infection. In addition, current 
regimens are significantly better tolerated with 
higher rates of response and minimal adverse 
effects as compared to older interferon-based 
regimens. Four main classes of DAAs targeting 
hepatitis C virus replication are available and 
have proven highly effective in eradication of 
hepatitis C infection: NS5A inhibitors (ledipasvir, 
ombitasvir, daclatasvir, elbasvir, velpatasvir, 
pibrentasvir), nucleoside NS5B polymerase 
inhibitors (sofosbuvir), non-nucleoside 
NS5B polymerase inhibitors (dasabuvir), 
and NS3/4A protease inhibitors (simeprevir, 
bocepevir, teleprevir, paritaprevir, grazoprevir, 
glecaprevir). Combination therapies with these 
agents have been shown to improve efficacy and 
prevent emergence of HCV resistance associated 
substitutions (RASs).2 

DAA regimens to treat HCV have shown high 
sustained virologic response rates (SVR) 
approaching 98 percent in various real-world 
cohorts. However, treatment may be unsuccessful 
in a small number of patients. The most common 
cause of virologic failure is relapse which is 

defined as undetectable HCV RNA at the end of 
treatment followed by a rebound once antiviral 
therapy is discontinued. Very few patients 
fail via virologic breakthrough on treatment. 
Treatment failure although infrequent, has 
been associated with development of RASs.3 
An integrated analysis of approximately 2,100 
patients treated with sofosbuvir / ledipasvir 
showed that virological failure occurred in 2.4 
percent of patients. NS5A RASs were present in 
74 percent of patients who relapsed. RASs were 
detected at several positions: M28T, Q30R, H58D 
and Y93H.4 Recent studies have demonstrated 
that newer DAA combinations are effective 
for treatment-experienced patients.5,6 An 
overview of retreatment options for treatment-
experienced patients is summarized in Table 1.

NS3 protease inhibitors [PIs] (teleprevir, 
boceprevir or simeprevir) + peg-interferon 
/ ribavirin experienced patients

Multiple treatment regimens are available for 
patients who relapsed after treatment with 
first generation PI’s (telepravir, boceprevir 
or simeprevir) and interferon. The current 
recommended regimens for HCV GT-1 patients 
without cirrhosis includes ledipasvir / 
sofosbuvir for 12 weeks, sofosbuvir / velpatasvir 
for 12 weeks or glevaprevir / pibrentasvir for 
12 weeks. SVR rates were with the 12-week 
ledipasvir / sofosbuvir, 12- week sofosbuvir 
/ velpatasvir and 12-week glecaprevir / 
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New technology for mutational analysis with 
next generation sequencing (NGS) has decreased 
the cost, increased the yield of genetic testing, 
and broadened the use of commercially available 
multi-gene cancer panels. Scientists believe we 
now have discovered the genetic cause of most 
highly penetrant HCCS. In 1991, at the start of my 
fellowship, the landmark discovery of the first 
genetic cause of a HCCS, familial adenomatous 
polyposis (FAP) on chromosome 5q21 was 
identified and subsequently mutations in the 
APC gene were confirmed as the cause of FAP. A 
few years thereafter, the genetic cause of Lynch 
syndrome was traced to mutations in the DNA 
mismatch repair (MMR) genes—MLH1, MSH2 
(and EPCAM), MSH6 and PMS2—solving the 

most common HCCS. Traditionally, clinicians 
used phenotypic criteria derived by experts 
to assign a presumptive diagnosis and test for 
one specific gene. The clinical criteria served 
another important role, to homogenize the most 
informative families which enabled discovery of the 
molecular and genetic bases of these syndromes. 
Hereditary nonpolyposis colorectal cancer (a 
clinical diagnosis) is a cogent example of the 
evolution from clinical criteria with low sensitivity 
(i.e., Amsterdam Criteria I, Amsterdam Criteria 
II)—where families appeared phenotypically 
identical—to identifying the etiology of Lynch 
syndrome due to germline defects in one of the 
mismatch repair genes. This discovery has allowed 
for the important prognostic distinction between 
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Lynch syndrome (a germline genetic diagnosis), 
Lynch-like syndrome (due to double somatic 
mutations in the tumor) and familial colorectal 
type X (no MMR defects). Today, clinical criteria 
still have relevance for identifying patients and 
families with HCCS and are currently required 
to ascertain insurance coverage of germline 
genetic testing; however, their importance is 
waning. Two reasons for the decline are the use 
of universal tumor testing of colorectal cancer 
(CRC) for evidence of defective DNA MMR and 
the increasing use of commercial multi-gene 
cancer panels made possible by NGS.   

Historically, the approach to genetic testing in 
HCCS included a paradigm of establishing the 
phenotypic features of polyps and tumors in 
the pedigree most suggestive of one specific 
syndrome. This led to germline testing of a single 
or a limited number of genes through high cost, 
low throughput, Sanger sequencing. Sanger 
sequencing is considered a “first generation” 
DNA sequencing method. The discovery of 
the highly penetrant genes causing the most 
common HCCS, including Lynch syndrome, the 
adenomatous polyposis syndromes [FAP and 
MutYH-associated polyposis (MAP)], and the 
rarer, hamartomatous polyposis syndromes 
(juvenile polyposis syndrome, Peutz-Jeghers 
syndrome and the PTEN hamartoma tumor 
syndromes), provided at least one answer for 
each syndrome. Whereas Lynch syndrome is 
caused by mutations in DNA MMR genes, MAP is 
caused by biallelic mutations in a base excision 
repair gene, a separate form of DNA repair. 

The “test for a single gene for a specific 
syndrome” algorithm was expensive and time-
inefficient, and became impractical as the 
number of genes relevant to HCCS expanded. The 
development of NGS and the use of multi-gene 
panels has revolutionized genomic research 
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and clinical care, replacing first generation DNA 
sequencing and expanded our understanding 
of additional genetic causes of the HCCS. NGS 
technology allows massive sequencing by a high 
throughput, rapid and affordable platform.  

In the era of NGS it is likely that the last 
few highly penetrant genes associated with 
hereditary CRC have been discovered. Three 
recently identified are rare causes of attenuated 
adenomatous polyposis and CRC. These include 
POLE and POLD1 (also known as polymerase-
proofreading associated polyposis), which 
have an extra-colonic tumor phenotypes with 
duodenal adenomas, brain tumors, and in 
POLD1 families, endometrial cancer. These 
are autosomal dominant disorders. NTHL1-
associated polyposis is another disorder of base 
excision repair (making it similar to MAP), and 
results in an autosomal recessive oligopolyposis 
and a tumor spectrum which is not yet fully 
defined. Duplications in the GREM1 promoter 
cause hereditary mixed polyposis syndrome, 
which is seen in Ashkenazi Jewish families and 
is notable for multiple types of polyps including 
serrated, adenomatous and inflammatory 
components. After years of searching for the 
cause of serrated polyposis syndrome (SPS), 
mutations in RNF43 have been determined to 
be a cause of SPS in some families and should 
soon be available on commercial gene panels. 

Emerging over the last five years and becoming 
commonplace in the practice of cancer genetics 
is the use of NGS-based, affordable, multi-
gene cancer panels. Some commercial panels 
include as many as 25 genes associated with 
the most common cancers and interrogate high, 
moderate and low penetrance genes. Multi-
gene panels can increase the yield of germline 
genetic testing for syndromes with genetic 
heterogeneity or variable and overlapping 

phenotypes.  Panels may also present clinical 
challenges to clinicians, including the detection 
of unanticipated pathogenic variants and 
variants of uncertain significance (VUS). 
Recent studies of multi-gene panel testing in 
individuals with CRC or presumed hereditary 
cancer syndromes have demonstrated a 
pathogenic mutation yield of up to 15 percent. 
In some studies, more than 50 percent of the 
mutations are found in unanticipated, non-
Lynch syndrome genes and 25-50 percent of 
patients lack a phenotype suggestive of their 
underlying mutation (e.g. MSH2 mutation in 
a breast cancer patient without a personal or 
family history of CRC) (Table). The detection of 
patients with “unanticipated” high-penetrance 
mutations highlights the genetic heterogeneity 
of hereditary cancer, the benefit of testing 
more than one or two genes,  and raises the 
question of whether HCCS should be defined 
based on clinical criteria, genotype (as it is in 
LS)  or both. Most large studies of cancer panel 
testing show a VUS detection rate of up to 38 
percent, although this proportion of uncertainty  
will fall over time. 

The use of commercially available, multi-gene 
mutation cancer panels afforded through NGS 
presents emerging opportunities and challenges 
for gastroenterologists who must be adept at 
understanding the cancer risks associated with 
the well-known and newly discovered HCCS. 
Our expertise will increasingly be called upon to 
counsel patients on the clinical implications and 
management strategies of those with pathogenic 
variants. The greatest immediate challenges are 
interpreting unanticipated sequence variants 
in the absence of an informative family history, 
interpreting moderate penetrance mutations 
where guidelines are silent on management and 
the proper interpretation of VUS.  n

Population
Number of 
Patients

Pathogenic 
Mutations

Lynch 
Syndrome 

Genes

Non-Lynch 
Syndrome 

Genes

High Penetrance 
Non-Lynch Syndrome 

Genes

Moderate Penetrance Non-Lynch 
Syndrome Genes

Presumed Lynch 
Syndrome1 1,260 14.6% 9% 5.6%

34%; BRCA1/2 (62.5%); APC 
(21%); biallelic MYH (12.5%); 
STK11 (4%)

66%; including 
38% monoallelic MYH

Colorectal Cancer2 1,058 9.9% 3.1% 7.0%
31%; (22% APC; 13% biallelic 

MYH; 48% BRCA1/2; 9% 
PALB2; 4.3% CDKN2A; 4.3% 

TP53)

69%; including   
35% monoallelic MYH

Hereditary Breast 
and Ovarian Cancer 

(HBOC)
1,046

3.8% in non 
 BRCA1/2 genes 

(N = 40)
20% (8/40)

17.5% 
(7/40)

43% CDH1; 14% APC; 14% 
biallelic MYH; 28% CDKN2A

63% (26/40) in addition to low 
penetrance genes

Figure 1. Results of Next Generation Sequencing for Hereditary Cancer Syndromes

O 
ver the last 25 years of managing the care of patients and families with hereditary 
colorectal cancer syndromes (HCCS), I have witnessed many changes affecting both 
patients and practitioners. In particular, the discovery of new HCCS genes affords more 
patients and families a  definitive cause for their disease.
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E 
qual pay for equal work,” is an expression 
that has resonated in our society since 
the early 20th century, evolving as the 
watchword for the women’s movement 

in post-war, industrial America.  Women 
who were doing “men’s work” in the wartime 
workforce were devalued at war’s end. 
Confident in their abilities and empowered 
by the possibilities, this generation of  
brave women fought for equality. Since the 
Equal Pay Act of 1963, it has been illegal to 
pay men and women different salaries for 
similar work. In recent decades, women have 
entered male dominated fields, including 
medicine, in record numbers. Indeed, over 50 
percent  of today’s medical school students 
are female.1 Women are well-represented in 
all specialties, even those traditionally male-
dominated surgical and procedural fields. 
In addition, exceptionally talented women 
have gained national recognition and have 
achieved top positions in our professional 
societies. Those of us, male and female, 

who believe in diversity in medicine and in 
life, are thrilled that in academic medicine, 
women are joining their male colleagues 
in the highest leadership roles. We are  
Fans of Diversity. 

In gastroenterology, women hold 34 
percent of the GI fellowship positions2 
and are increasingly represented at the 
faculty level at academic medical centers 
and as practitioners in medical practices. 
Women represent an increasing proportion 
of our national societies; AGA is currently 
24 percent women. Women hold a record 
number of leadership positions in AGA and 
have increasing representation in the annual 
AGA awards portfolio (AGA internal data). In 
this amazing and historic year, the presidents 
of national societies including AGA, AASLD, 
ASGE, Society of University Surgeons (SUS) 
and the Association for Academic Surgery 
(AAS) are all women (apologies if I missed 
any women society leaders!). The Fans of 
Diversity are applauding. 

Transparent Policies 
Across Institutions  
as a Mechanisms to  
Close the Gender Gap

INSIDE AGA
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women faculty she is frequently frustrated 
by their seeming reluctance to “ask,” so she 
physically takes off her invisible chair’s hat 
and sets it aside to advise the faculty about 
the possibilities. What if every leader, whether 
in practice or in academics, took off their hard 
ball negotiating hat to think more globally about 
what might be best for an individual faculty? 
Not just a nice gesture, this has practical 
and economical implications because of the 
high institutional cost of faculty loss through 
burnout, failed retention efforts or faculty 
leaving the field of medicine.9 The Fans of  
Diversity are restless.  

Whatever the reason for gender pay inequality, 
it is in all of our best interests to help women 
break through their personal and institutional 
ceilings. The approach, like the problems, should 
be multifactorial. Let’s list some strategies 
institutions could employ to address the issue 
of pay equity. 

•Know your local data: Perform an 
institutional analysis to assess equity gap and 
man/womanpower at all ranks. When done at 
my home institution, the University of Florida, 
we were relieved to have no serious pay gap but 
were alerted to a major drop off in the number 
of women faculty at the full professor rank. This 
allowed our leadership to examine contributing 
factors including the promotion process and set 
about designing career development programs 
for our junior women aimed at helping “at 
risk” faculty stay on track for promotion. The 
University of Florida’s recommendation is to 
pattern the analysis after the rigorous recent 
national study7 with a few modifications. When 
analyzed institutionally, we used the percentile 
of The American Association of Medical Colleges 
(AAMC) salary per specialty and rank rather 
than the dollar amount, and the actual full-

Evidence suggests, however, that women do not 
progress in their academic careers as effectively 
as their male peers. With decades of nearly 
equal enrollment in medical schools, and plenty 
of time for women to reach the top, 44 percent of 
assistant professors but only 22 percent of full 
professors are women.3 AGA notes that women 
fall off the radar of organizations like  AGA more 
readily than male GIs, with the most rapid fall 
off in membership observed in women just out 
of fellowship (AGA internal data). Scientifically, 
while women obtain an equal percentage of 
training and early career grants, and even 
comparable numbers of first-time NIH RO1s, a 
PI renewing an RO1 or having multiple RO1s is 
much more likely to be male.4 The reasons for 
the failure to progress and sustain advancement 
are likely multifactorial. It is no coincidence 
that these early career transitions correspond 
with the timing of childbearing and heightened 
young family responsibilities. However, to 
attribute pay inequity to family responsibilities 
alone is not consistent with the data, and in 
doing so, reinforces gender stereotypes.5,6,7 It is 
time to step back and appreciate what women 
bring to medicine and science, address relevant 
factors, optimize their value to the institution, 
and equalize their compensation. 

Gender-based pay inequity in medical practice 
has been demonstrated in several studies. 
However, methodologic concerns such as the 
reliance on data collected by survey and the 
lack of control for important factors such as 
effort and productivity have decreased the 
impact of the message. Recent studies that use 
claims data and physician registries — and 
adjust for confounding factors such as hours 
worked, productivity and level of experience 
— have improved the reliability of the analyses. 
Two recent rigorous studies provide highly 
compelling data. Using Medicare and other 
publicly available data, female healthcare 
providers received significantly lower 

reimbursements than their male counterparts. 
Despite adjusting for confounding factors, female 
providers received lower reimbursements 
in 11 of 13 medical specialties, including 
gastroenterology.6 In the most rigorous study to 
date controlling for age, rank, work and scholarly 
productivity, and other factors, male physicians 
in academic programs earned nearly $20,000 
more annually than female physicians. The 
gap grew with rank and was highest in surgery  
and surgical subspecialties.7

Why, when women achieve the same rank as men, 
would they make a lower salary? Explicit bias? 
Implicit bias? The answer again is multifactorial. 
Women perform more underpaid and unpaid 
roles in medical education and committee work. 
Men take on more lucrative long-distance or 
off-hours assignments than women. They are 
more mobile and “look” at other jobs more than 
women. Consequently, they are more likely to 
leverage an offer letter to secure a retention 
package. Men network more effectively with 
other men on the lecture circuit, at national 
meetings and socially.  They are more likely to do 
career-enhancing consulting and to hold editorial 
board positions. At national meetings, including 
DDW, they are more likely to chair sessions, give 
state-of-the-art talks, and be faculty for satellite 
symposia. Lessons learned from organizational 
and systems research tell us that the dominant 
members of the organization will have easier 
access to opportunity, money, prestige, favorable 
decisions, preferential treatment and access to 
decision makers.8 While we are focusing in this 
article on the pay gap, there are other important 
aspects of professional life that women GIs 
are finding harder to access. Now the Fans of  
Diversity are silent.

Psychologists tell us that men are more self-
promoting and more likely to negotiate to their 
benefit. One highly effective woman chair said 
that when negotiating salary packages with EQUAL PAY -  CONTINUE ON PAGE 16
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time equivalent (FTE) rather than a surrogate 
for FTE. The data was highly relevant at the 
institutional level with the ability to monitor the  
metrics over time.  

• Be transparent: Institutions should be 
transparent with regard to their compensation 
plans. They should analyze and publish their 
pay equity data and gender distribution by 
rank. This can ignite internal initiatives that 
enhance recruitment and retention. Further, 
local data can quickly evolve into national 
metrics, and transparency fuels a national 
conversation with sharing of best practices. 
National organizations like AGA hear from 
our membership and are highly invested in 
keeping women gastroenterologists thriving, 
but have limited data and minimal impact 
at the local levels. AAMC keeps a close eye on 
this issue with serious investment by several 
AAMC sections including the Group on Faculty 
Affairs (GFA) and the Group on Diversity and 
Inclusion (GDI), both groups having valuable 
resources for institutions (https://www.aamc.
org/members). 

• Be creative and supportive: Don’t let women 
jump ship or be too quick to take a slow boat. Both 

male and female faculty need strong support 
and creative methods to sustain faculty vitality. 
Arthur J. DeCross, MD, AGAF, reported the results 
of the AGA Institute Education and Training 
Committee survey of gastroenterologists 
demonstrating the enormous burden of 
burnout, and found that women are more likely 
to experience symptoms of burnout, a common 
cause for leaving the practice of medicine.10 An 
increasingly common “solution” for women is to 
“go part time.” Decreasing effort to a fractional 
FTE solves many issues, and seems like a good 
idea to everyone, but can create unforeseen 
negative consequences. Women at partial FTE 
are taken less seriously in their careers and 
are offered fewer leadership opportunities. 
They often do uncompensated work beyond 
their FTE on their “off days” to catch up on 
administrative and patient care issues. Their 
accomplishments for promotion are scrutinized 
with partial FTE faculty staying much longer at 
the assistant professor level.11 Whether partial 
FTE status is right for a particular faculty should 
be individualized and alternatives should be 
carefully considered. Maximizing creativity, 
flexibility and support, while helping the faculty 
continue scholarly activities and maintaining  an 
eye on a long-term career plan can help to keep 
their academic ships right. 

• Take off your hat: Finally, leadership should 
not hesitate to take off their dean/chair/chief 
hats and advise women about what is possible. 
This modern movement from a declarative to an 
interactive negotiating style could be a winning  
long-term strategy. 

A gender pay gap exists in medicine and 
science as in many other fields. Its roots are 
complex and implications far-reaching. The 
cumulative financial and social effects have life-
long consequences. Further, there are equity 
concerns in practice beyond pay, affecting 
women with families and those without, 
and especially impacting faculty in the LGBT 
community. Though less well-publicized, and 
hopefully less common in medicine than in 
politics or Hollywood, sexual harassment 
also exists in our field. The ideas presented 
here are low hanging fruit to address a small 
part of the complicated subject of pay equity, 
with suggestions for realistic institutional 
strategies that will enhance faculty vitality. 
What we do for women in this regard elevates 
us all. To our institutional leadership, the Fans of  
Diversity are watching! n

EQUAL PAY - CONTINUED FROM PAGE 15
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1. We were thrilled to have you join our 
governing board last year as practice 
councillor – what led you to this role?

When asked by a close colleague why I would 
consider applying for an AGA clinical councillor 
position, I stated that there was no better way 
to give back to AGA than to volunteer time and 
talent as an AGA board member. While gifts to 
the AGA Legacy Society are always welcome, our 
talented members have many ways to give. Given 
my interests, applying for consideration as an 
AGA practice councillor was a great opportunity 
to learn more from other experts while sharing 
what I love to do. 

Tell us more about your background and 
interests in the delivery of GI care.

As a physician in private practice, I served as 
president of my mid-sized group (18-20 MDs) 
in Asheville, North Carolina and became more 
involved with AGA, working for several terms 
on the Practice Management and Economics 
Committee, Advocacy and Government Affairs, 
as well as on the Nominating Committee. Our 
group received the first CON for endoscopy in 
North Carolina, and I coordinated the building of 
our center and served as medical director of our 
endoscopy center for 15 years prior to serving as 
president of the organization. I became involved 
in hospital board work and now serve as vice-
chair of our seven-hospital system board as 
well as chair of the Board Quality, Credentials 
and Physician Affairs committees. I also have 
an interest in population health and still sit 
on the initial governing board for the largest 
accountable care organization (ACO) in North 
Carolina.

2. What is involved in the role of  
practice councillor?

The AGA Governing Board has 12 members, six 
councillors in addition to the AGA president, 
president-elect, vice president, past president, 
foundation chair and secretary/treasurer.  
Practice councillors are clinicians from either 
private practice or an employed physician model.  
With the support of our exemplary staff, all AGA 
board members are responsible for advancing 
the AGA Strategic Plan by oversight of the vision, 
mission and policy of the organization. Typical 
decisions requiring board approval include: 
changes to the strategic plan, resource allocation, 
advocacy agenda, policy and bylaws, position 
statements and governance issues. AGA practice 
councillors are elected to three-year terms, 
and often serve as board liaisons for Practice 
Management and Economics Committee, Quality 
Measures Committee, Research and Innovation, 
and Government Affairs. AGA councillors are 
also asked to “get outside their comfort zone” 
and actively participate in all discussions. For 
example, practice councillors are encouraged 
to learn about research initiatives and grant 
processes while basic scientists are urged to 
participate in clinical issues. However, scientists 
are generally not offended if clinicians own 
MACRA/MIPS! In general, board meetings and 
teleconferences are lively strategic discussions. 
It’s always a delight to problem solve with 
smart people working towards common goals. 
In summary, the position of AGA practice 
councillor has been a new challenge for me, but 
one filled with good times and new friends, all 
while working to advance our field. What could 
be better?

3. AGA has been committed to helping 
members participate in the Quality Payment 
Program. Why?

AGA provides resources to aid member 
participation in the Medicare Quality Payment 
Program (QPP) to help members maximize 
rewards and avoid payment penalties. Although 
participation in the QPP is not required, it is 
necessary to avoid payment penalties in future 
years. In 2018, the penalty for opting out of the 
QPP is a Medicare payment cut of five percent 
in 2020. Moreover, in every subsequent year, the 
penalty for opting out increases by 2 percent 
until the maximum penalty amount (9 percent) 
is reached. Although payment penalties provide 
a strong incentive for gastroenterologists and 
other physicians and clinicians to participate in 
the QPP, participation may also yield rewards 
through higher Medicare payments. AGA strives 

to help members not only survive, but thrive 
under the QPP.

4.What does AGA offer to help members 
participate in the QPP?

AGA helps members survive and thrive under 
the QPP in many ways. There are two program 
tracks under the QPP - (1) the Merit-based 
Incentive Payment System (MIPS) and (2) 
the Advanced Alternative Payment Models 
(AAPMs). Education materials and resources 
teach members about the QPP and MIPS and 
provide practical information and advice on 
how to participate in MIPS. Materials include 
infographics, webinars, video resources  
and print material.

AGA also helps members participate in the 
QPP by engaging in legislative and regulatory 
activities that shape QPP implementation. Most 
recently, AGA in conjunction with all of organized 
medicine, succeeded in advocating for legislative 
changes to the QPP to: 

1. Exclude Medicare Part B drug payments 
(e.g., payments for Remicade and other 
infused biologic products) from MIPS payment 
adjustments.

2. Eliminate requirements for electronic health 
record (EHR) meaningful use standards to 
become more stringent.

3. Allow the Centers for Medicare & Medicaid 
Services (CMS) more time to fully implement 
the program, including flexibility in how the 
cost performance category and performance 
threshold affect MIPS scoring and performance. 

AGA, and our member representatives, also 
engage directly with CMS to ensure that 
gastroenterology has appropriate quality and 
cost measures and improvement activities. And 
although there are no gastroenterology-specific 
AAPMs available, AGA also works to ensure 
policies related to AAPMs support the future 
development of such models.

5. Why is it a priority for AGA to create 
specific GI measures?

AGA has had a long history in creating quality 
measures for gastroenterology for the Medicare 
quality reporting programs and for private 
payors. AGA recognizes that gastroenterologists 
should be the ones determining how our 
members should be measured and are in the 
best position to identify the gaps in care in our 
specialty and what areas could be improved. 
If AGA does not define what makes a quality 
gastroenterologist, the government or payors 
will define what those measures should be 
and that would not serve our community. 
By creating ways to measure quality via 
measures, AGA defines that path on behalf of  
the GI community. n

Role of the AGA  
Practice Councillor  
and Current Priorities 
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WHEN TO TEST  
FOR H.PYLORI  
ANTIBIOTIC SENSITIVITY?

T 
he success of standard treatment for H. 
pylori has steadily declined. Increased 
use of antibiotics in foods and medical 
therapy may have contributed to 

increasing H. pylori antibiotic resistance.1 While 
there are some benefits of gastric colonization 
by H. pylori infection, it is still recognized as a 
carcinogen by the World Health Organization 
(WHO) and most infected individuals opt to 
undergo further therapy for H. pylori. Many 
guidelines are available but it is estimated 
about 20 percent will fail to eradicate with 
currently recommended therapies despite 
well-devised algorithms for salvage therapy, 
many will undergo multiple courses without 
success. While it is standard to perform culture 
and sensitivity to ensure effective antibiotics 
are used in most other infectious diseases (e.g., 
UTI, pneumonia, etc.), this practice has not 
been adopted in the U.S. for H. pylori infection in 
part due to difficulty accessing H. pylori culture 

and sensitivity (Cx/Sensi) testing. Hence this 
perspective addresses this important clinical 
dilemma in the management of persistent H. 
pylori infection despite multiple courses of H. 
pylori therapies. 

A few disclaimers are in order regarding the 
opinions presented here. There is generally a 
lack of clinical data in the U.S. for an evidence-
based strategy to guide the next course of 
therapy and the strategies presented below are 
based mostly on experiences outside the U.S. 
Real-life U.S. experience that incorporates H. 
pylori culture and sensitivity in clinical practice 
is based on two single-center retrospective 
studies. Nevertheless, these available clinical 
data are helpful to better inform U.S. practicing 
physicians to select the best next treatment 
regardless of the availability of the antibiotic 
sensitivity profile of the patient’s H. pylori. 
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pylori. This is especially true for AMOX where 
BID dosing is used in standard triple therapy 
instead of TID dosing normally recommended 
for other indications. Indeed, Yang et al. 
demonstrated that high-dose dual (HDDT) 
with AMOX and proton pump inhibitor 
(PPI) was more than 90 percent effective as 
salvage therapy in Taiwanese population.4 Our 
preliminary experience using this similar HDDT 
was about 50 percent effective, but be aware 
that our patients have significantly higher BMI 
than the Taiwanese cohort.2 Yang et al. also 
demonstrated that, unlike other antibiotics, 
repeated exposure to AMOX does not lead to 
AMOX-resistance in H. pylori.4 Thus, due to the 
low rate of resistance, simple to use,  and good 
side-effect profile of HDDT, empiric HDDT is an 
attractive option especially when H. pylori Cx/
Sensi is not available. Personal communication 
with Dr. Yang noted the importance of strict 
low-acid diet (e.g., avoidance of spicy, acidic, 
fatty foods, pungent herbs and sodas), in using 
HDDT to achieve optimal results.  

What if the patient has penicillin allergy as 
many do in the U.S. or have failed HDDT? The 
decision to pursue H. pylori Cx/Sensi depends 
on access to local centers where H. pylori can 
be cultured so that the next course of therapy 
can be tailored. To my knowledge, H. pylori 
Cx/Sensi is only available at the University of 
Michigan, Mayo Clinic, and Baylor College of 
Medicine. Send-out services are available but 

yield may be low due to suboptimal transport 
conditions in route to the lab and may not 
include ciprofloxacin in their test panel. An 
organized effort by H. pylori experts in the 
U.S. is underway to push health care systems 
across the nation to include H. pylori Cx/Sensi 
service in their clinical microbiology lab. If 
available, our experience with tailored therapy 
is that bismuth-based quadruple therapy is 
superior to non-bismuth based therapy in 
metronidazole-resistant patients and high-
dose bismuth regimen (e.g., bismuth 2 tabs 
QID, MTZ 500mg TID, AMOX 1gm QID, PPI TID) 
especially in patients with BMI greater than 30. 
The use of high-dose bismuth-based quadruple 
therapy has been shown to be effective in 
non-U.S. cohorts,5, 6 but patient tolerance may  
limit its use. 

The future promises a simpler regimen that 
is highly effective and well tolerated. To get 
there, it is important that H. pylori Cx/Sensi is 
widely available so we can better differentiate 
the true cause of treatment failure such as the 
relative contribution of bacterial factors (e.g., 
antibiotic resistance) or host factors (e.g., 
high BMI, high gastric acidity, diet). Available 
antibiotic resistance profile will also minimize 
unnecessary antibiotic use and its potential 
negative impact on the gut microbiota.  n

In 2010, we developed an in-house H. pylori 
culture protocol after several failed attempts 
to culture stomach biopsies at outside labs. 
We hypothesize that the delay of getting the 
biopsies to outside labs for culture may explain 
the low yield and had much better success 
when cultures were done in-house delivered 
to the microbiology lab within one hour. Tan et 
al. reported important lessons learned treating 
H. pylori over the past seven years.2 First, U.S. 
patients who failed two courses of H. pylori 
therapy (usually clarithromycin (CLAR)-based 
triple or bismuth-based quadruple therapies) 
are likely (greater than 70 percent) to have 
resistance to CLAR and metronidazole (MTZ) 
but not to amoxicillin (AMOX) and tetracycline 
(TCN). About 40 percent of them will have 
ciprofloxacin (CIPRO) resistance. Second, not 
all treatment failures are due to antibiotic 
resistance as about 50 percent of tailored 
therapy failed despite using sensitive antibiotics. 
Our multivariate analysis revealed BMI greater 
than 30 as a single most important predictor 
of tailored therapeutic failures. Bhakta et al. 
found similar rates of antibiotic resistance and 
tailored treatment success in Houston.3 

Although the reason why high BMI may lead 
to treatment failures despite using sensitive 
antibiotics is unknown, it is possible that 
inadequate dosing and high acid diet may 
contribute to sub-therapeutic concentrations 
of the sensitive antibiotics to eradicate H. 
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Figure 1. 
Management algorithm for persistent H. pylori infection post therapies (abbreviations: Hp Cx/Sensi – H. pylori culture and sensitivity testing, R – resistance,  
CLAR – clarithromycin, MTZ – metronidazole, CIPRO – ciprofloxacin, AMOX – amoxicillin, TCN – tetracycline, PPI- proton pump inhibitor, PCN - penicillin).
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F 
or 2018, the Centers for Medicare and 
Medicaid Services (CMS) raised the bar for 
physicians and practices participating in the 
Merit-based Incentive Payment System (MIPS) 

under the Quality Payment Program (QPP), which 
was established under the Medicare Access and 
CHIP Reauthorization Act (MACRA). It will now 
be more difficult to earn the increasing number of 
points necessary to avoid a payment penalty, which 
has been raised to a maximum of 5 percent for year 
two and will impact your 2020 payments. 

Luckily, meeting the requirements doesn’t 
have to be difficult. Use one of two simple 
strategies to avoid penalties and maximize 
incentives by taking a proactive approach to  
meeting the requirements.

Do you need to participate?

First, determine your eligibility. CMS expanded 
MIPS exemptions for 2018, so providers who were 
MIPS eligible in 2017 may be exempt this year. 
Confirm your exemption status by entering your 
NPI number in the participation look up tool on qpp.
cms.gov. Eligible clinicians, read on to learn about 
two strategies to meet your MIPS requirements for 
calendar year (CY) 2018.

Strategy #1: Meet the 2018 MIPS requirements 
using only the quality performance category.

Reporting at least 60 percent of your data for six 
quality measures in 2018 is enough to avoid a 
payment penalty in 2020. Identify the submission 
method you will use and the six quality measures 
you will report in 2018. Gastroenterologists 

Preparing Your 
Practice for 
MIPS Year Two 

participating in MIPS as individuals may submit 
quality data via a qualified clinical data registry 
(QCDR), qualified registry, electronic health 
record (EHR) system or claims. 

Groups may report quality data via QCDR, 
qualified registry, EHR or via a web interface 
implemented by CMS. The web interface is 
available only to groups of 25 or more. 

If submitting quality data via claims, make sure 
the appropriate Quality Data Code (QDC) is 
being added to claims related to each measure. 
QDCs are Current Procedure Terminology (CPT) 
II codes and G-codes used for submission of 

quality data for MIPS. When these codes are 
included on your claims form, it identifies your 
selected quality measures for CMS. 

Strategy #2: Meet the 2018 MIPS 
requirements using only the improvement 
activities category

Performing improvement activities for 90 days 
in CY 2018 is also enough to avoid a payment 
penalty in 2020. Performance activities are 
categorized as either medium- or high-weighted. 
MIPS requirements for 2018 may be met (and 
a penalty avoided) by performing either four 
medium-weighted activities, two high-weighted 
activities, or one high-weighted and two 
medium-weighted activities. 

Three medium-weighted improvement activities 
are specific to gastroenterology or were 
developed by gastroenterologists, including the 
AGA Clinical Guidelines Mobile App, Manage 
My Surgery, and SonarMD™. High-weighted 
improvement activities for 2018 include Centers 
for Disease Control and Prevention (CDC) 
training on CDC Guidelines for Prescribing 
Opioids for Chronic Pain and CDC training on 
antibiotic stewardship.   

AGA will continue to provide additional 
information and resources to help 
gastroenterologists and their practices thrive 
under QPP. The AGA QPP Resource Center offers 
advice based on your practice situation. Visit 
www.gastro.org/QPP for more information. n

INSIDE AGA

•Not all measures are available under 
each submission method. Make sure 
to select measures available under 
your chosen method. 

• At least one reported measure must 
be identified as a high priority or 
outcome measure. 

• Select measures for which you or 
your practice have 20 or more cases 
to ensure that all selected measures 
will be scored.  

CAUTION: 
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Review the four MIPS performance categories — quality, cost, improvement activities and advancing care information. You don’t have to tackle  
all of them for CY 2018. A simple way to avoid a payment penalty is to focus only on the quality or improvement activities performance category. 

CY 2018 MIPS Exemption Criteria: 

MIPS Performance Categories for Year Two (2018)

Newly-enrolled  
in Medicare 

Below the low- 
volume threshold

100 Possible  
Final Score  

Points

Significantly participating 
in Advanced APMs

•  Enrolled in Medicare for the first time 
during the performance period (exempt 
until following performance year)

=

•  Medicare Part B allowed charges less  
than or equal to $90,000 a year

•  See 200 or fewer Medicare Part B  
patients a year

OR
•  Receive 25% of their Medicare payments

•  See 20% of their Medicarepatients 
through an Advanced APM

OR

*Only Change to Low-volume Threshold

Advance 
APMs

Quality

50 10 15 25

Cost Improvement 
Activities  

Advancing Care 
Information

$+ + +



Your Private Tour of 
the Crohn’s & Colitis 
Congress Poster Hall 
T 

he inaugural Crohn’s & Colitis Congress™ 
(Jan. 18-20, 2018, Las Vegas, Nevada) 
gathered more than 1,250 inflammatory 
bowel disease (IBD) health care 

professionals and featured more than 250 
abstracts — with the goal of advancing research 
and transforming the care of IBD patients.

The Crohn’s & Colitis Congress is a new 
partnership between the Crohn’s & Colitis 
Foundation and AGA. Both organizations are 
proud of the success of the inaugural meeting 
and would like to thank all faculty and attendees. 
If you are involved in the research or care of IBD 
patients, save the date for the 2019 meeting: 
Feb. 7-9 in Las Vegas.

Here’s a glimpse of the science presented at 
the meeting. Edward V. Loftus Jr., MD, AGAF, an 
IBD expert and presenter at the Congress, took 
over AGA’s Twitter handle during the meeting 
to take us on a tour of the poster hall, selecting 
six noteworthy studies to share. You can review 
all abstracts presented at the Crohn’s & Colitis 
Congress in AGA’s journal Gastroenterology. n

Serum Albumin Week 6/Week 0 Ratio After Anti-TNF 
Best Predicts Both Short- and Long-Term Clinical 
Outcomes in Anti-TNF-Naïve Ulcerative Colitis Patients

A Diet Low in Red and Processed Meats Does Not 
Reduce the Rate of Crohn’s Disease Flares in a 
Randomized Controlled Trial: Results of the Food and 
Crohn’s Disease Exacerbation Study (FACES)

Impact of Obesity on Future IBD-Related Complications in a Population-Based Cohort of Crohn’s Disease and 
Ulcerative Colitis Patients

Opioid Dependence is on the Rise Among IBD Hospitalizations

Obesity and Response to Infliximab in Patients with Inflammatory Bowel Diseases: Pooled Analysis of Individual Participant Data from Clinical Trials

Vedolizumab Trough Levels and Antibodies in Inflammatory Bowel Disease: Updated Initial Experience
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Please see Brief Summary of full Prescribing Information for HARVONI and EPCLUSA, including 
BOXED WARNING, on the following pages. 

INDICATIONS
HARVONI is indicated for the treatment of adults with chronic hepatitis C virus (HCV) genotype (GT) 1, 4, 
5, or 6 infection without cirrhosis or with compensated cirrhosis. HARVONI is used with ribavirin in GT 1 
adults with decompensated cirrhosis and in GT 1 or 4 adult liver transplant recipients without cirrhosis or 
with compensated cirrhosis.

EPCLUSA is indicated for the treatment of adults with chronic HCV GT 1, 2, 3, 4, 5, or 6 infection without 
cirrhosis or with compensated cirrhosis and in combination with ribavirin for those with decompensated 
cirrhosis.

IMPORTANT SAFETY INFORMATION FOR HARVONI AND EPCLUSA 
BOXED WARNING: RISK OF HEPATITIS B VIRUS REACTIVATION IN HCV/HBV 
COINFECTED PATIENTS
Test all patients for evidence of current or prior hepatitis B virus (HBV) infection before initiating treatment 
with HARVONI or EPCLUSA. HBV reactivation has been reported in HCV/HBV coinfected patients who were 
undergoing or had completed treatment with HCV direct acting antivirals (DAAs) and were not receiving HBV 
antiviral therapy. Some cases have resulted in fulminant hepatitis, hepatic failure, and death. Cases have been 
reported in patients who are HBsAg positive, in patients with serologic evidence of resolved HBV, and also 
in patients receiving certain immunosuppressant or chemotherapeutic agents; the risk of HBV reactivation 
associated with treatment with HCV DAAs may be increased in patients taking these other agents. Monitor 
HCV/HBV coinfected patients for hepatitis fl are or HBV reactivation during HCV treatment and post-treatment 
follow-up. Initiate appropriate patient management for HBV infection as clinically indicated.

Sofosbuvir-based therapy changed expectations in HCV 
treatment, providing the chance for a cure to a broad 
range of patientsa 

a Sustained virologic response (SVR12) was the primary endpoint and was 
defi ned as undetectable HCV RNA at 12 weeks after the end of treatment.1,2 
Achieving SVR is considered a virologic cure.3 

Discover monumental developments in science 
and medicine at Digestive Disease Week® (DDW) 
2018. DDW generates and shares capital ideas for 
global impact in the fi elds of gastroenterology, 
hepatology, GI endoscopy and GI surgery. 
Attend DDW 2018 in Washington, DC, and:

• Explore the newest medical advances presented 
in over 400 lecture sessions.

• Examine innovative research unveiled in more than 
4,000 poster presentations and over 1,000 oral 
abstract presentations. 

• Visit the Exhibit Hall to see over the latest in GI 
technology, products and services offered by 
290+ exhibitors.

• Network and trade insights with more than 14,000 
physicians, researchers and academics from around 
the world.

Connect with DDW:

 twitter.com/DDWMeeting, #DDW18    facebook.com/DDWMeeting   instagram.com/DDWMeeting    blog.ddw.org   youtube.com/DDWMeeting

Washington, DC

Monumental
Developments
in Science 
 & Medicine

Register online at 
www.ddw.org/registration

REGISTER BY APRIL 18 AND SAVE AT LEAST $80.

Jan. 17, 2018 AASLD, AGA, ASGE and SSAT
members-only registration opens.

Jan. 24, 2018 General registration opens.

DDW On Demand is Included with Registration!

Get access to the online digital presentations 
from DDW 2018 so you don’t miss a single session..

June 2–5, 2018
Exhibit Dates: June 3–5
Walter E. Washington Convention Center
Washington, DC
www.ddw.org



Please see Brief Summary of full Prescribing Information for HARVONI and 
EPCLUSA, including BOXED WARNING, on the following pages. 

HARVONI demonstrated a favorable safety profi le with low rates of adverse 
events (AEs) across clinical trials1

•   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

HARVONI Clinical Study Designs: randomized, open-label trials in GT 1 subjects1 

ION-1: TN subjects (N=865) without cirrhosis or with compensated cirrhosis received HARVONI for            
12 weeks, HARVONI + RBV for 12 weeks, HARVONI for 24 weeks, or HARVONI + RBV for 24 weeks.

ION-2: TE subjects (N=440) without cirrhosis or with compensated cirrhosis received HARVONI for 
12 weeks, HARVONI + RBV for 12 weeks, HARVONI for 24 weeks, or HARVONI + RBV for 24 weeks.

ION-3: TN subjects (N=647) without cirrhosis received HARVONI for 8 weeks, HARVONI + RBV for 
8 weeks, or HARVONI for 12 weeks.

These studies did not include subjects who were liver transplant recipients and/or with 
decompensated cirrhosis. 
a Sustained virologic response (SVR12) was the primary endpoint and was defi ned as HCV RNA       
<25 IU/mL at 12 weeks after the end of treatment.1 Achieving SVR is considered a virologic cure.3

Compensated cirrhosis = Child-Pugh A, RBV = ribavirin, TE = treatment-experienced (patients who      
have failed a peginterferon alfa + RBV–based regimen with or without an HCV protease inhibitor), 
TN = treatment-naïve

FOR TREATING CHRONIC HCV GT 1 

B E  T H E  O N E  W H O  C A N  C H A N G E  W H AT ’ S  P O S S I B L E

HARVONI: AN ESTABLISHED SINGLE-TABLET REGIMEN 
FOR YOUR GT 1 PATIENTS1

IMPORTANT SAFETY INFORMATION FOR HARVONI AND EPCLUSA
CONTRAINDICATIONS
•  If HARVONI or EPCLUSA 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
•  Serious Symptomatic Bradycardia When Coadministered with Amiodarone: Amiodarone is not recommended for use 

with HARVONI or EPCLUSA 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. A fatal cardiac arrest was reported in a 
patient taking amiodarone who was coadministered a sofosbuvir containing regimen. 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.

•  Risk of Reduced Therapeutic E� ect Due to Use with P-gp Inducers and/or Moderate to Potent Inducers of CYP: Rifampin, 
St. John’s wort and carbamazepine are not recommended for use with HARVONI or with EPCLUSA. P-gp inducers may 
signifi cantly decrease ledipasvir, sofosbuvir and/or velpatasvir plasma concentrations. Moderate to potent inducers of 
CYP2B6, CYP2C8 or CYP3A4 may signifi cantly decrease sofosbuvir and/or velpatasvir 
plasma concentrations. 

OVERALL CURE RATE 
ACROSS THREE HARVONI 
PHASE 3 TRIALS 1,4-6,a

(n=1042/1079; ION-1, -2, -3)

OVERALL 
CURE RATE IN 
GT 1-6 SUBJECTS2,b

(n=1015/1035; 
ASTRAL-1, -2, -3)

•     99% overall cure rate 
in GT 2 subjects2,b            

(n=133/134; ASTRAL-2)

•     95% overall cure rate 
in GT 3 subjects2,b        

(n=264/277; ASTRAL-3)

EPCLUSA demonstrated a favorable safety profi le with low rates of AEs across 
clinical trials2

•   Adverse reactions (all grades) reported in ≥5% of subjects receiving 12 weeks of 
treatment with EPCLUSA (ASTRAL-1): headache (22%), fatigue (15%), nausea (9%), 
asthenia (5%), and insomnia (5%)2

•   The adverse reactions observed in subjects treated with EPCLUSA in ASTRAL-2 
and ASTRAL-3 were consistent with those observed in ASTRAL-12

–  In ASTRAL-3, irritability was observed in ≥5% of subjects treated with EPCLUSA2

EPCLUSA Study Designs: randomized trials in TN and TE subjects without cirrhosis or with compensated 
cirrhosis2

ASTRAL-1: Double-blind, placebo-controlled trial in GT 1, 2, 4, 5, or 6 subjects (N=740). GT 1, 2, 4, or 6 
subjects were randomized 5:1 to receive EPCLUSA or placebo for 12 weeks; GT 5 subjects received EPCLUSA 
for 12 weeks. Overall SVR was 99% (n=618/624).

ASTRAL-2: Open-label trial in GT 2 subjects (N=266). Subjects received EPCLUSA or SOF + RBV for 12 weeks.

ASTRAL-3: Open-label trial in GT 3 subjects (N=552). Subjects received EPCLUSA for 12 weeks or SOF + 
RBV for 24 weeks. SVR12 for EPCLUSA ranged from 89% (TE with compensated cirrhosis) to 98% 
(TN without cirrhosis).

These studies did not include subjects with decompensated cirrhosis (Child-Pugh B or C).

Compensated cirrhosis = Child-Pugh A, RBV = ribavirin, TE = treatment-experienced (patients who have failed 
a peginterferon alfa + RBV–based regimen with or without an HCV protease inhibitor), TN = treatment-naïve
b Sustained virologic response (SVR12) was the primary endpoint and was defi ned as HCV RNA <15 IU/mL 
at 12 weeks after the end of treatment.2 Achieving SVR is considered a virologic cure.3

Learn more at hcp.harvoni.com and hcp.epclusa.com

EPCLUSA: AN ESTABLISHED PAN-GENOTYPIC 
SINGLE-TABLET REGIMEN THAT DELIVERED HIGH 
CURE RATES ACROSS ALL GENOTYPES2

FOR TREATING CHRONIC HCV

E X P A N D  W H A T ’ S  P O S S I B L E

IMPORTANT SAFETY INFORMATION FOR HARVONI AND EPCLUSA
ADVERSE REACTIONS
•  The most common adverse reactions (≥10%, all grades) with HARVONI were fatigue, headache, and asthenia.

•  The most common adverse reactions (≥10%, all grades) with EPCLUSA were headache and fatigue; and when used with 
RBV in decompensated cirrhotics were fatigue, anemia, nausea, headache, insomnia, and diarrhea.

DRUG INTERACTIONS
•  HARVONI: Coadministration is not recommended with oxcarbazepine, phenobarbital, phenytoin, rifabutin, rifapentine, 

and tipranavir/ritonavir due to decreased concentrations of ledipasvir and sofosbuvir; or with co-formulated elvitegravir/
cobicistat/emtricitabine/tenofovir disoproxil fumarate due to increased concentrations of tenofovir; or with simeprevir 
due to increased concentrations of ledipasvir and simeprevir; or with rosuvastatin due to increased concentrations of 
rosuvastatin. 

•   EPCLUSA: Coadministration is not recommended with topotecan due to increased concentrations of topotecan; or with 
proton-pump inhibitors, oxcarbazepine, phenobarbital, phenytoin, rifabutin, rifapentine, efavirenz, and tipranavir/ritonavir 
due to decreased concentrations of sofosbuvir and/or velpatasvir.

Consult the full Prescribing Information for HARVONI and EPCLUSA for more 
information on potentially signifi cant drug interactions, including clinical comments.

Amelia Earhart® is a trademark of Amy Kleppner.
www.Amelia Earhart.com
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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.

BOXED WARNING: RISK OF HEPATITIS B VIRUS REACTIVATION IN 
PATIENTS COINFECTED WITH HCV AND HBV 
Test all patients for evidence of current or prior hepatitis B virus 
(HBV) infection before initiating treatment with HARVONI. HBV 
reactivation has been reported in HCV/HBV coinfected patients 
who were undergoing or had completed treatment with HCV direct 
acting antivirals (DAAs) and were not receiving HBV antiviral therapy. 
Some cases have resulted in fulminant hepatitis, hepatic failure, 
and death. Monitor HCV/HBV coinfected patients for hepatitis flare  
or HBV reactivation during HCV treatment and post-treatment follow 
up. Initiate appropriate patient management for HBV infection as 
clinically indicated.

INDICATIONS AND USAGE: HARVONI is indicated for the treatment of 
patients 12 years of age and older or weighing ≥35 kg with chronic hepatitis 
C virus (HCV) genotype (GT) 1, 4, 5, or 6 infection without cirrhosis or with 
compensated cirrhosis. HARVONI is used with ribavirin (RBV) in GT 1 adults 
with decompensated cirrhosis and in GT 1 or 4 adult liver transplant recipients 
without cirrhosis or with compensated cirrhosis.

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

WARNINGS AND PRECAUTIONS
Risk of HBV Reactivation in Patients Coinfected With HCV and HBV:  
HBV reactivation has been reported in HCV/HBV coinfected patients who 
were undergoing or had completed treatment with HCV DAAs and who were 
not receiving HBV antiviral therapy. Some cases have resulted in fulminant 
hepatitis, hepatic failure, and death. Cases have been reported in patients 
who are hepatitis B surface antigen (HBsAg) positive and also in patients with 
serologic evidence of resolved HBV infection (HBsAg negative and hepatitis B 
core antibody (anti-HBc) positive). HBV reactivation has also been reported in 
patients receiving certain immunosuppressant or chemotherapeutic agents; 
the risk of HBV reactivation associated with treatment with HCV DAAs may 
be increased in these patients. HBV reactivation is characterized as an abrupt 
increase in HBV replication manifesting as a rapid increase in serum HBV 
DNA level. In patients with resolved HBV infection, reappearance of HBsAg 
can occur. Reactivation of HBV replication may be accompanied by hepatitis 
(ie, increase in aminotransferase levels) and, in severe cases, increases in 
bilirubin levels, liver failure, and death can occur. Test all patients for evidence 
of current or prior HBV infection by measuring HBsAg and anti-HBc before 
initiating HCV treatment with HARVONI. In patients with serologic evidence 
of HBV infection, monitor for clinical and laboratory signs of hepatitis flare 
or HBV reactivation during HCV treatment with HARVONI and during post-
treatment follow-up. Initiate appropriate patient management for HBV 
infection as clinically indicated.

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 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.

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

Clinical Trials in Adult Subjects: 
• 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 daily for 8 (N=215), 12 
(N=539), or 24 (N=326) 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 RBV was based 
on a randomized, double-blind, 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%).

• Liver Transplant Recipients and/or Subjects With Decompensated 
Cirrhosis: The safety assessment of HARVONI + RBV in liver transplant 
recipients and/or those who had decompensated liver disease was based 
on pooled data from two Phase 2 open-label clinical trials including 336 
subjects who received HARVONI + RBV for 12 weeks. Subjects with 
Child-Pugh-Turcotte (CPT) scores greater than 12 were excluded from 
the trials. The adverse events observed were consistent with the expected 
clinical sequelae of liver transplantation and/or decompensated liver 
disease, or the known safety profile of HARVONI and/or RBV. Decreases 
in hemoglobin to less than 10 g/dL and 8.5 g/dL during treatment were 
observed in 38% and 13% of subjects treated with HARVONI + RBV for 
12 weeks, respectively. RBV was permanently discontinued in 11% of 
subjects treated with HARVONI + RBV for 12 weeks. Liver Transplant 
Recipients with Compensated Liver Disease: Among the 174 liver transplant 
recipients with compensated liver disease who received HARVONI + 
RBV for 12 weeks, 2 (1%) subjects permanently discontinued HARVONI 
due to an adverse event. Subjects with Decompensated Liver Disease: 
Among the 162 subjects with decompensated liver disease (pre- or post-
transplant) who received HARVONI + RBV for 12 weeks, 7 (4%) subjects 
died, 4 (2%) subjects underwent liver transplantation, and 1 subject (<1%) 
underwent liver transplantation and died during treatment or within 30 
days after discontinuation of treatment. Because these events occurred 
in patients with advanced liver disease who are at risk of progression of 
liver disease including liver failure and death, it is not possible to reliably 
assess the contribution of drug effect to outcomes. A total of 4 (2%) subjects 
permanently discontinued HARVONI due to an adverse event.

• GT 1 or 4 Subjects With HCV/HIV-1 Coinfection (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 coinfected subjects was similar to that observed in HCV monoinfected 
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 preexisting history of psychiatric illness). Depression, particularly in 
subjects with preexisting 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 RBV or pegylated interferon/RBV 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 + RBV 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 + RBV 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 RBV or peginterferon/RBV in other clinical trials.

Clinical Trial in Pediatric Subjects 12 Years of Age and Older:
• Study 1116 is a Phase 2, open-label trial of 100 subjects 12 years of age 
and older without cirrhosis or with compensated cirrhosis treated with 
HARVONI for 12 weeks. The adverse reactions observed were consistent 
with those observed in clinical studies of HARVONI in adults. Limited safety 
data are available in pediatric subjects receiving HARVONI for 24 weeks.

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; angioedema.
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. 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: Coadministration 
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 
an 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 an 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 concentrations 
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. 

USE IN SPECIFIC POPULATIONS
Pregnancy: 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. No adequate human data 
are available to establish whether or not HARVONI poses a risk to pregnancy 
outcomes.
Lactation: It is not known whether the components of HARVONI or their 
metabolites are present in human breast milk, affect human milk production 
or have effects on the breastfed child. 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 child 
from HARVONI or from the underlying maternal condition. If HARVONI is 
administered with RBV, the nursing mother’s information for RBV also applies 
to this combination regimen. Refer to the RBV prescribing information.
Females and Males of Reproductive Potential: If HARVONI is 
administered with RBV, the information for RBV with regard to pregnancy 
testing, contraception, and infertility also applies to this combination regimen. 
Refer to RBV prescribing information.
Pediatric Use: Safety, pharmacokinetics, and efficacy of HARVONI for 
treatment of HCV GT 1 infection in pediatric patients 12 years of age and 
older without cirrhosis or with compensated cirrhosis have been established 
in Study 1116. Safety and efficacy of HARVONI for treatment of HCV GT 
4, 5, or 6 infection in pediatric patients 12 years of age and older weighing 
at least 35 kg without cirrhosis or with compensated cirrhosis is supported 
by comparable ledipasvir, sofosbuvir, and GS-331007 exposures between 
adults and adolescents with HCV GT 1 infection and similar efficacy and 
exposures across HCV GT 1, 4, 5, and 6 infection in adults. Safety and 
efficacy of HARVONI have not been established in pediatric patients less 
than 12 years of age and weighing less than 35 kg, in pediatric patients with 
decompensated cirrhosis, or in pediatric liver transplant recipients. 
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). 

Brief Summary (cont.)
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EPCLUSA® (sofosbuvir 400 mg and velpatasvir 100 mg) 
tablets, for oral use

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

BOXED WARNING: RISK OF HEPATITIS B VIRUS REACTIVATION IN 
PATIENTS COINFECTED WITH HCV AND HBV 
Test all patients for evidence of current or prior hepatitis B virus 
(HBV) infection before initiating treatment with EPCLUSA. HBV 
reactivation has been reported in HCV/HBV coinfected patients 
who were undergoing or had completed treatment with HCV direct 
acting antivirals and were not receiving HBV antiviral therapy. Some 
cases have resulted in fulminant hepatitis, hepatic failure, and 
death. Monitor HCV/HBV coinfected patients for hepatitis flare or 
HBV reactivation during HCV treatment and post-treatment follow 
up. Initiate appropriate patient management for HBV infection as 
clinically indicated.

INDICATIONS AND USAGE
EPCLUSA is indicated for the treatment of adult patients with chronic hepatitis 
C virus (HCV) genotype 1, 2, 3, 4, 5, or 6 infection:
• Without cirrhosis or with compensated cirrhosis
• With decompensated cirrhosis for use in combination with ribavirin

CONTRAINDICATIONS
EPCLUSA and ribavirin (RBV) combination regimen is contraindicated in 
patients for whom ribavirin is contraindicated. Refer to the RBV prescribing 
information for a list of contraindications for RBV.

WARNINGS AND PRECAUTIONS
Risk of HBV Reactivation in Patients Coinfected with HCV and 
HBV: HBV reactivation has been reported in HCV/HBV coinfected patients 
who were undergoing or had completed treatment with HCV direct acting 
antivirals and who were not receiving HBV antiviral therapy. Some cases have 
resulted in fulminant hepatitis, hepatic failure, and death. Cases have been 
reported in patients who are hepatitis B surface antigen (HBsAg) positive and 
also in patients with serologic evidence of resolved HBV infection (HBsAg 
negative and hepatitis B core antibody (anti-HBc) positive). HBV reactivation 
has also been reported in patients receiving certain immunosuppressant 
or chemotherapeutic agents; the risk of HBV reactivation associated with 
treatment with HCV direct-acting antivirals may be increased in these patients. 
HBV reactivation is characterized as an abrupt increase in HBV replication 
manifesting as a rapid increase in serum HBV DNA level. In patients with 
resolved HBV infection, reappearance of HBsAg can occur. Reactivation 
of HBV replication may be accompanied by hepatitis, i.e., increase in 
aminotransferase levels; and, in severe cases, increases in bilirubin levels, 
liver failure, and death can occur. Test all patients for evidence of current 
or prior HBV infection by measuring HBsAg and anti-HBc before initiating 
HCV treatment with EPCLUSA. In patients with serologic evidence of HBV 
infection, monitor for clinical and laboratory signs of hepatitis flare or HBV 
reactivation during HCV treatment with EPCLUSA and during posttreatment 
follow up. Initiate appropriate patient management for HBV infection as 
clinically indicated.
Serious Symptomatic Bradycardia When Coadministered with 
Amiodarone: Postmarketing cases of symptomatic bradycardia and cases 
requiring pacemaker intervention have been reported when amiodarone is 
coadministered with a sofosbuvir-containing regimen. A fatal cardiac arrest 
was reported in a patient taking amiodarone who was coadministered a 
sofosbuvir-containing regimen (HARVONI [ledipasvir/sofosbuvir]). 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 EPCLUSA is not recommended. For patients taking 
amiodarone who have no other alternative viable treatment options and who 
will be coadministered EPCLUSA: 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 are taking EPCLUSA 
who need to start amiodarone therapy due to no other alternative viable 
treatment options should undergo similar cardiac monitoring as outlined. 
Due to amiodarone’s long half-life, patients discontinuing amiodarone just 
prior to starting EPCLUSA should also undergo similar cardiac monitoring 
as outlined. 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 Concomitant Use 
of EPCLUSA With Inducers of P-gp and/or Moderate to Potent 
Inducers of CYP: Drugs that are inducers of P-gp and/or moderate to 
potent inducers of CYP2B6, CYP2C8, or CYP3A4 (e.g., rifampin, St. John’s 
wort, carbamazepine) may significantly decrease plasma concentrations of 
sofosbuvir and/or velpatasvir, leading to potentially reduced therapeutic effect 
of EPCLUSA.
Risks Associated with RBV and EPCLUSA Combination Treatment:   
If EPCLUSA is administered with RBV, the warnings and precautions for RBV 
apply to this combination regimen. Refer to the RBV prescribing information 
for a full list of the warnings and precautions for RBV.

ADVERSE REACTIONS
Most common adverse reactions (greater than or equal to 10%, all grades) 
with EPCLUSA for 12 weeks were headache and fatigue; EPCLUSA and 
ribavirin for 12 weeks in patients with decompensated cirrhosis were fatigue, 
anemia, nausea, headache, insomnia, and diarrhea.
Subjects without Cirrhosis or with Compensated Cirrhosis: The adverse 
reactions data for EPCLUSA in patients without cirrhosis or with compensated 
cirrhosis were derived from three Phase 3 clinical trials (ASTRAL-1, 
ASTRAL-2, and ASTRAL-3) which evaluated a total of 1035 subjects infected 
with genotype 1, 2, 3, 4, 5, or 6 HCV, who received EPCLUSA for 12 weeks. 
The proportion of subjects who permanently discontinued treatment due to 
adverse events was 0.2% for subjects who received EPCLUSA for 12 weeks. 
The most common adverse reactions (at least 10%) were headache and 
fatigue in subjects treated with EPCLUSA for 12 weeks. Adverse reactions 
(all grades) reported in ≥5% of subjects receiving 12 weeks of treatment 
with EPCLUSA in ASTRAL-1 were: headache (22%), fatigue (15%), nausea 
(9%), asthenia (5%), and insomnia (5%). Of subjects receiving EPCLUSA who 
experienced these adverse reactions, 79% had an adverse reaction of mild 
severity (Grade 1). The adverse reactions observed in subjects treated with 
EPCLUSA in ASTRAL-2 and ASTRAL-3 were consistent with those observed 
in ASTRAL-1. Irritability was also observed in greater than or equal to 5% of 
subjects treated with EPCLUSA in ASTRAL-3.
Subjects Coinfected with HCV and HIV-1: The safety assessment of 
EPCLUSA in subjects with HCV/HIV-1 coinfection was based on an open-
label trial (ASTRAL-5) in 106 subjects who were on stable antiretroviral 
therapy. The safety profile in HCV/HIV-1 coinfected subjects was similar to 
HCV mono-infected subjects. The most common adverse reactions (at least 
10%) were fatigue (22%) and headache (10%).
Subjects with Decompensated Cirrhosis: The safety assessment 
of EPCLUSA in subjects infected with genotype 1, 2, 3, 4, or 6 HCV with 
decompensated cirrhosis was based on one Phase 3 trial (ASTRAL-4) 
including 87 subjects who received EPCLUSA with ribavirin for 12 weeks. 
On the first day of treatment with EPCLUSA with ribavirin, 6 subjects and 4 
subjects were assessed to have Child-Pugh A and Child-Pugh C cirrhosis, 
respectively. The most common adverse reactions (all grades with frequency 
of 10% or greater) in the 87 subjects who received EPCLUSA with ribavirin for 
12 weeks were fatigue (32%), anemia (26%), nausea (15%), headache (11%), 
insomnia (11%), and diarrhea (10%). Of subjects who experienced these 
adverse reactions, 98% had adverse reactions of mild to moderate severity. A 
total of 4 (5%) subjects permanently discontinued EPCLUSA with ribavirin due 
to an adverse event; there was no adverse event leading to discontinuation 
that occurred in more than 1 subject. Decreases in hemoglobin to less than 10 
g/dL and 8.5 g/dL during treatment were observed in 23% and 7% subjects 
treated with EPCLUSA with ribavirin for 12 weeks, respectively. Ribavirin was 
permanently discontinued in 17% of subjects treated with EPCLUSA with 
ribavirin for 12 weeks due to adverse reactions.
Less Common Adverse Reactions Reported in Clinical Trials: Rash: 
In ASTRAL-1, rash occurred in 2% of subjects without cirrhosis or with 
compensated cirrhosis treated with EPCLUSA for 12 weeks and in 1% 
of subjects treated with placebo. In ASTRAL-4, rash occurred in 5% of 
subjects with decompensated cirrhosis treated with EPCLUSA with RBV 
for 12 weeks. No serious adverse reactions of rash occurred in either 
studies and all rashes were mild or moderate in severity. Depression:  
In ASTRAL-1, depressed mood occurred in 1% of subjects without cirrhosis 
or with compensated cirrhosis treated with EPCLUSA for 12 weeks and was 
not reported by any subject taking placebo. No serious adverse reactions of 
depressed mood occurred and all events were mild or moderate in severity.
Laboratory Abnormalities: Lipase Elevations: In ASTRAL-1, isolated, 
asymptomatic lipase elevations of greater than 3xULN were observed 
in 3% and 1% of subjects treated with EPCLUSA and placebo for 
12 weeks, respectively and in 6% and 3% of subjects treated with 
EPCLUSA in ASTRAL-2 and ASTRAL-3, respectively. In the Phase 3 
trial of subjects with decompensated cirrhosis (ASTRAL-4), lipase was 
assessed when amylase values were ≥1.5xULN. Isolated, asymptomatic 

lipase elevations of greater than 3xULN were observed in 2% of subjects 
treated with EPCLUSA with ribavirin for 12 weeks. Creatine Kinase:  
In ASTRAL-1, isolated, asymptomatic creatine kinase elevations of greater 
than or equal to 10xULN was observed in 1%  and 0% of subjects treated 
with EPCLUSA and placebo for 12 weeks, respectively; and in 2% and 1% 
of subjects treated with EPCLUSA in ASTRAL-2 and ASTRAL-3, respectively. 
In the Phase 3 trial with decompensated cirrhosis (ASTRAL-4), isolated, 
asymptomatic creatine kinase elevations greater than or equal to 10xULN 
were reported in 1% of subjects treated with EPCLUSA with ribavirin for 
12 weeks. Indirect Bilirubin: Increases in indirect bilirubin up to 3 mg/dL 
above baseline were noted among HIV-1/HCV coinfected subjects treated 
with EPCLUSA and an atazanavir/ritonavir-based antiretroviral regimen. The 
elevated indirect bilirubin values were not associated with clinical adverse 
events and all subjects completed 12 weeks of EPCLUSA without dose 
adjustment or treatment interruption of either EPCLUSA or HIV antiretroviral 
agents.
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 initiated treatment with 
sofosbuvir in combination with another HCV direct-acting antiviral. Skin and 
Subcutaneous Tissue Disorders: Skin rashes, sometimes with blisters or 
angioedema-like swelling; angioedema.

DRUG INTERACTIONS
Sofosbuvir and velpatasvir are substrates of P-gp and breast cancer resistance 
protein (BCRP) while GS-331007 (the predominant circulating metabolite 
of sofosbuvir) is not. Drugs that are inducers of P-gp and/or moderate to 
potent inducers of CYP2B6, CYP2C8, or CYP3A4 (e.g., rifampin, St. John’s 
wort, carbamazepine) may decrease plasma concentrations of sofosbuvir 
and/or velpatasvir, leading to reduced therapeutic effect of EPCLUSA. The 
use of these agents with EPCLUSA is not recommended. EPCLUSA may 
be coadministered with P-gp, BCRP, and CYP inhibitors. Velpatasvir is 
an inhibitor of drug transporters P-gp, BCRP, OATP1B1, OATP1B3, and 
OATP2B1. Coadministration of EPCLUSA with drugs that are substrates of 
these transporters may increase the exposure of such drugs.
Established and Potentially Significant Drug Interactions: The drug 
interactions are based on studies conducted with either EPCLUSA, the 
components of EPCLUSA (sofosbuvir and velpatasvir) as individual agents, 
or are predicted drug interactions that may occur with EPCLUSA. 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 EPCLUSA:
•  Acid Reducing Agents: Velpatasvir solubility decreases as pH increases. 

Drugs that increase gastric pH are expected to decrease concentration 
of velpatasvir. Antacids: Separate antacid and EPCLUSA 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 EPCLUSA. Proton-pump inhibitors: Coadministration 
of omeprazole or other proton pump inhibitors is not recommended. If 
considered medically necessary to coadminister, EPCLUSA should be 
administered with food and taken 4 hours before omeprazole 20 mg. Use 
with other proton pump inhibitors has not been studied.

•  Antiarrhythmics (amiodarone; digoxin):  Amiodarone : 
Coadministration of amiodarone with a sofosbuvir-containing regimen 
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 concentration of digoxin. 
Monitor digoxin therapeutic concentration during coadministration with 
EPCLUSA. Refer to digoxin prescribing information for monitoring and 
dose modification recommendations for concentrations increases of less 
than 50%.

•  Anticancers (topotecan): Increased concentration of topotecan. 
Coadministration is not recommended

•  Anticonvulsants (carbamazepine; phenytoin; phenobarbital; 
oxcarbazepine): Decreased  so fosbuv i r  and  ve lpa tasv i r 
concentrations leading to reduced EPCLUSA effect. Coadministration 
is not recommended.

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

•  HIV Antiretrovirals (efavirenz; regimens containing tenofovir DF; 
tipranavir/ritonavir):

 •  Efavirenz: Decreased concentration of velpatasvir. Coadministration of 
EPCLUSA with efavirenz-containing regimens is not recommended.

 •  Regimens containing tenofovir disoproxil fumarate (DF): Due to increased 
tenofovir concentrations, monitor for tenofovir-associated adverse 
reactions. Refer to the prescribing information of the tenofovir DF-
containing product for renal monitoring recommendations.

 •  Tipranavir/ritonavir: Decreased sofosbuvir and velpatasvir  
concentrat ions leading to reduced EPCLUSA effect. 
Coadministration is not recommended.

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

•  HMG-CoA Reductase Inhibitors (rosuvastatin; atorvastatin): 
Rosuvastatin: Significant increase in rosuvastatin concentrations and risk of 
rosuvastatin associated myopathy, including rhabdomyolysis. Rosuvastatin 
may be administered with EPCLUSA at a dose that does not exceed 10 
mg. Atorvastatin: Expected increase in atorvastatin concentrations and risk 
of atorvastatin associated myopathy, including rhabdomyolysis. Monitor 
closely for HMG-CoA reductase inhibitor-associated adverse reactions, 
such as myopathy and rhabdomyolysis.

Drugs without Clinically Significant Interactions with EPCLUSA:  
Based on drug interaction studies conducted with the components of 
EPCLUSA (sofosbuvir or velpatasvir) or EPCLUSA, no clinically significant 
drug interactions have been observed with the following drugs. EPCLUSA: 
atazanavir/ritonavir, cyclosporine, darunavir/ritonavir, dolutegravir, elvitegravir/
cobicistat/emtricitabine/tenofovir alafenamide, emtricitabine, raltegravir, 
or rilpivirine; Sofosbuvir: ethinyl estradiol/norgestimate, methadone, or 
tacrolimus; Velpatasvir: ethinyl estradiol/norgestimate, ketoconazole, or 
pravastatin. 

USE IN SPECIFIC POPULATIONS
Pregnancy: If EPCLUSA 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. No 
adequate human data are available to establish whether or not EPCLUSA 
poses a risk to pregnancy outcomes. 
Lactation: It is not known whether the components of EPCLUSA and its 
metabolites are present in human breast milk, affect human milk production, 
or have effects on the breastfed child. The development and health benefits 
of breastfeeding should be considered along with the mother’s clinical need 
for EPCLUSA and any potential adverse effects on the breastfed child 
from EPCLUSA or from the underlying maternal condition. If EPCLUSA is 
administered with RBV, the nursing mother’s information for RBV also applies 
to this combination regimen. Refer to the RBV prescribing information.
Pediatric Use: Safety and effectiveness of EPCLUSA have not been 
established in pediatric patients.
Geriatric Use: Clinical trials of EPCLUSA included 156 subjects aged 65 
and over (12% of total number of subjects in the Phase 3 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 EPCLUSA is warranted in geriatric patients.
Renal Impairment: No dosage adjustment of EPCLUSA is required for 
patients with mild or moderate renal impairment. The safety and efficacy 
of EPCLUSA 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. Refer to RBV prescribing 
information use of ribavirin in patients with renal impairment. 
Hepatic Impairment: No dosage adjustment of EPCLUSA is required for 
patients with mild, moderate, or severe hepatic impairment (Child-Pugh 
Class A, B, or C).  

Brief Summary (cont.)

HARVONI, the HARVONI logo, EPCLUSA, the EPCLUSA 
logo, GILEAD and the GILEAD logo are trademarks of 
Gilead Sciences, Inc., or its related companies. All other 
trademarks referenced herein are the property of their 
respective owners. 
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