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Only clinical pharmacology related results are discussed in this section. 
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7.3.1 Methodology
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7.3.2 Clinical Trial ENDURANCE 5,6 (M16 126) (S 007, GT5/6)
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7.3.3 Clinical Trial EXPEDITION 8 (M16 135) (S 008, GLE/PIB 8W in Subjects
w/Compensated Cirrhosis)
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7.3.4 Topline Efficacy and Resistance Results from EXPEDITION 8 GT3
Infected Subjects (S 008 4 Month Safety Update and SDNs 448, 464)
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7.3.5 Summary of Available Efficacy Data from GLE/PIB Experienced Subjects
(S 008)
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Reviewer Comments: During the review for the study protocol submitted in an IND, the 
statistical reviewer, Dr. Fraser Smith, conveyed a comment to the applicant that “the primary 
analysis should be conducted using the ITT population.”  The statistical reviewer agrees with 
Dr. Smith.  However, the applicant did not incorporate Dr. Smith’s comment.  The protocol-
specified PP analysis focused only on relapse and neglected on-treatment virologic failure or 
early discontinuation of study drug due to any reason.  Therefore, the analysis would result in 
100% SVR12 rate if no subjects experienced relapse.   
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that subjects with GT5 or 6 infection should have a higher proportion of adverse events. 
Proportionally, Serious Adverse Events in ENDURANCE -5,6 approximated those seen in the 
cirrhotic population in the original NDA, but none of  the SAEs in ENDURANCE-5,6 were 
considered drug related and the numbers of reported events in this trial were very small, 
which limits the ability to draw meaningful conclusions.    

Reviewer Comment: The majority of SAEs were infections or results of infections and are 
unlikely to be related to GLE/PIB. The only noninfectious SAE was major depression, which 
did not appear to be associated with treatment with GLE/PIB in this case or in the original 
NDA. In this case of major depression, subject , had a past medical history of 
depression and started the study on several medications for depression and psychosis 
(Lithium, Clomipramine, Venlafaxine).  
 
Subject  with pyelonephritis also experienced an isolated Grade 2 increase in 
bilirubin (over 2 days). However, this did not require intervention and did not appear to be 
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related to the SAE, although it overlapped with this subject’s SAE (at that time the subject was 
started on amoxicillin and a short course of Glucion, glucose monohydrate with lactic acid,).   
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Reviewer Comment:  Available data do not support additional relevant labeling

Reviewer Comment: Summary of Safety Findings – ENDURANCE-5,6 
In summary, review of adverse events, laboratory abnormalities, ECG findings, and vital signs 
did not reveal any novel safety findings in this population of GT 5 and 6 infected subjects. 
 

Reviewer Comment: The safety conclusions were unchanged from the Post-Treatment Week 12 
Primary Analysis CSR to the Final CSR for ENDURANCE-5,6
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Reviewer Comment: Narratives were requested for SAEs as narratives for SAEs were not 
included in the sNDA.  All narratives were reviewed. This reviewer concurs with the Sponsor 
that these events, although temporarily related to the administration of GLE/PIB, do not 
appear to be related to treatment with GLE/PIB. Three of the events were infections, no 
similar SAEs occurred in the Phase 2/3 data with GLE/PIB in the original NDA. The events of 
Atrial Fibrillation and Cardiac Failure occurred in a subject with a history of previous 
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Reviewer comment: There were two non-serious Grade 3 events of hypertension, both 
occurring on Study Day 8, both thought by the investigator to be unrelated to GLE/PIB. 
Subject  is 66-year-old Asian male with compensated cirrhosis and a Childs Pugh Score 
of 6 at baseline, and a past medical history of degenerative spine and prostate disease, who 
had a screening blood pressure of 135/85 and a baseline blood pressure of 130/80, which went 
up to 160/85 on Day 8 and peaked at 160/90 around Day 30. He was briefly started on 
valsartan and amlodipine (for 2 days), which were discontinued for unknown reasons. His 
blood pressure trended downward over treatment to 150/80 at the end of treatment and 140/90 
after the end of treatment.  While it appeared that his systolic blood-pressure was slightly 
higher on GLE/PIB it is difficult to determine if this was related to study drug or if this 
represented unmasking of preexisting hypertension. No alternative etiology was given; 
however, narratives were not available for non-serious Grade 3 events. 
 
Subject is a 56-year-old male with a Childs Pugh score of 5 with a history of  
hypertension, on amlodipine 5mg, doxazocin 4mg and enalapril at baseline, who had a 
screening blood pressure of 141/89. One day prior to treatment start, enalapril was 
discontinued (for unknown reasons) and his baseline blood pressure was 152/96.  His blood 
pressure was highest on Day 8 at 169/105 (off enalapril) and mostly trended downward on 
treatment, after restarting enalapril on Day 8.  On Day 58 this was switched to an 
enalapril/hydrochlorothiazide fixed-dose combination. In this case, it was also not clear if the 
subject’s blood pressure increased on GLE/PIB, but it is more likely related the 
discontinuation of enalapril before treatment initiation. 
 
There was also one non-serious event of contact dermatitis, paresthesia and facial swelling 
reported in a single subject ( .  The events occurred in a 56-year-old Black or African 
American Male  with a relevant history of chronic rash (lichen simplex chronicus and prurigo 
nodules) and acne. All events occurred over a single day and resolved without discontinuation 
of study drug. However, the subject was started and remained on diphenhydramine until study 
Day 134. At the time of the event the subject was also reported to be taking tramadol, coroval, 
fluocinonide, adapoli, minocycline, ergocalciferol and sumatriptan. Although temporally 
related, given this history, these events are unlikely related to study drug.  However, given 
other reported post-marketing cases of angioedema (with most cases occurring with 
concomitant lisinopril), labelling for angioedema/facial swelling will be added in the post-
marketing section of the label (see Section 14 for discussion of further details). 
 
The subject with esophageal varices ) had duodenal ulcer hemorrhage in the context 
of a gastric carcinoma (as described above in section on SAEs ) and is unlikely to be related to 
study drug (the varices were an incidental finding and were not bleeding/or the cause of the 
subject’s GI bleed 
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Reviewer Comment: Overall the types and nature of the reported adverse drug reactions were 
similar to those seen in cirrhotic subjects in the Phase 2/3 data in the original NDA 
application. In the original NDA application, cirrhotic subjects treated across all durations 
(12 -16 weeks) reported Fatigue (14.9%), Headache (13.5%), Nausea (8.3%), Diarrhea 
(5.6%) and Pruritis (5.6%), as the most common ADRS  5%. In EXPEDITION-8, subjects 
who were treated for 8 weeks experienced overall less AEs and ADRs, and a smaller 
proportion of individual ADRs 5%, except pruritus, which was slightly proportionally higher 
in EXPEDITION -8.  This again suggests that 8 weeks of treatment in a cirrhotic population 
may be better tolerated than 12 weeks of treatment. However, numbers are relatively small 
and this study lacks a comparative arm, thus data should be interpreted with caution.     
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year-old white female with a baseline Childs Pugh score of 5 did develop peripheral swelling 
on day 40 , thought to be related to GLE/PIB  and was started briefly on spironolactone. 
However, study drug was not interrupted, liver parameters did not worsen and bilirubin 
improved post treatment.  In addition, one subject each developed ocular icterus ) or 
had hyperbilirubinemia  or blood bilirubin ) increased reported as an AE; in 
these cases study drug was not interrupted.  The subject with ocular icterus had missing 
SVR12 data but no HCV RNA detected at Post-Treatment Day 29; the other subjects achieved 
SVR12. 
 
Changes in creatinine clearance were also transient in nature without a distinct pattern 
associated with GLE/PIB use, and similar to abnormalities observed in the original NDA.   
 
No labelling changes are recommended based on the laboratory data observed in 
EXPEDITION-8.   
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Reviewer Comment:  Overall, the liver safety data in EXPEDITION-8 is consistent with the 
data in the original NDA in both cirrhotic and noncirrhotic subjects and does not support 
changes in labeling (other than the addition of data). Transient increases in bilirubin could 
represent adaptation and/or a reflection of OATPB1B3 saturation, of which GLE/PIB is a 
substrate, resulting in a transient “Rotor like-syndrome” in some subjects on GLE/PIB; this is 
the primary medical reviewer’s theory. 
 
Rotor syndrome  is a rare, relatively benign autosomal recessive bilirubin disorder associated 
with increases in direct/conjugated bilirubin.  SLCO1B1 and SLCO1B3 genes, which are 
mutated in Rotor syndrome, encode OATP1B1 OATP1B3. The proteins/receptors transport 
bilirubin and other compounds from the blood into the liver so that they can be cleared. 
Without the function of either transport protein, bilirubin is less efficiently taken up by the 
liver and removed from the body. The buildup of this substance leads to jaundice in people 
with Rotor syndrome. 
 
It is unclear why some, but not all, subjects on GLE/PIB experience transient increases in 
bilirubin. However, subjects with cirrhosis appear to have increased susceptibility to this 
phenomenon, possibly because of decreased OATP1B3 receptor availability. In addition, 
common concomitant medications including statins, ARBs and ACE inhibitors are co-
substrates for OATP1B3 and could cause a buildup of bilirubin via competitive inhibition.     
 
Therefore, in the context of clinical trials, it appears that for subjects with compensated 
cirrhosis, hepatotoxicity and progression to liver decompensation are extremely rare, despite 
some transient isolated increases in bilirubin.  However, it is important to contextualize that 
compensated cirrhotic subjects in clinical trials may be a distinct population from the broader 
compensated cirrhosis population. Indeed, most subjects with compensated cirrhosis in both 
EXPEDITION -8 and in the Phase 2/3 data in the original NDA had Child Pugh Scores of 5 
[90%(252/280) in EXPEDITION-8 and 87% (251/288) in the Phase 2/3 data]. Additionally, as 
part of a clinical trial, subjects are provided with frequent monitoring and follow-ups 
throughout the clinical trial. While the subjects with compensated cirrhosis and baseline Child 
Pugh scores of 6 did not appear to do worse in clinical trials from a safety standpoint, the 
numbers of subjects are small and the trials were not powered to detect specific safety signals 
at this level of granularity.
 
Like most other HCV regimens containing protease inhibitors, GLE/PIB is contraindicated in 
Childs Pugh C cirrhosis based on clinically-significant elevated drug exposures of the 
protease inhibitor. Since the original approval, GLE/PIB  has been not recommended for 
treatment of subjects with Childs Pugh B cirrhosis because safety and efficacy were not 
studied in this population. 
 
In the postmarketing setting, albeit with unknown denominator in the context of a widely used 
drug, cases of documented liver decompensation temporally associated with GLE/PIB have 
been reported. In most cases, patients had evidence of advanced liver disease or prior hepatic 
decompensation (Childs Pugh B or C) and/or  indicators of advanced liver disease (for 
example ascites, hepatic encephalopathy, variceal hemorrhage, evidence of portal 
hypertension, changes in coagulation parameters, thrombocytopenia,  alcoholic liver disease, 
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hepatocellular carcinoma, or history of liver lobectomy or other significant medical or 
surgical treatments for liver disease). Some cases were misclassified as having less severe 
liver impairment (Child-Pugh A) at baseline. 
 
During the review of these supplements, the Division of Pharmacovigilance completed a 
review of postmarketing reports of hepatic decompensation/failure associated with the use of 
HCV DAA treatment regimens containing protease inhibitors, including GLE/PIB.  On August 
28, 2019 a DSC was issued describing the safety findings and underscoring the intended 
treatment population. The DSC also provides a recommendation that providers should 
frequently monitor patients with cirrhosis or those who have indicators of advanced liver 
disease, who are taking these regimens. Based on postmarketing safety findings, the label will 
now contraindicate patients with Child Pugh B hepatic impairment and will include a warning 
describing the risk of hepatic decompensation/failure in patients with evidence of advanced 
liver disease.  Further detailed discussion of this issue is included in Section 14  of this review.  
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Reviewer Comment: The safety conclusions were unchanged from the Post-Treatment Week 12 
Primary Analysis CSR to the Final CSR for EXPEDITION-8

Reviewer Comment: The GT3 safety data presented here do not alter the safety conclusions 
reached above in consideration of this sNDA. However, labeled safety data may differ slightly 
numerically or proportionally from the analysis presented in other sections above (based on 
GTs 1,2,4,5,6) given the addition of GT-3 data to the label. 
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Medical Reviewer Comment: Given the biologic plausibility of dysglycemia secondary to 
improved liver function, DAVP recommended inclusion of language related to this issue in 
Section 7.3 of the label. This Section of the label now more broadly describes the potential for 
changes in hepatic function after clearance of HCV infection with DAA treatment that may 
affect hepatically metabolized concomitant drugs; and recommends frequent laboratory 
monitoring or dose adjustment of the concomitant medication, as appropriate.  
 
Originally labeled in Section 7.1 of the MAVYRET™  label, fluctuations in INR values that 
may also occur in patients receiving warfarin concomitant with GLE/PIB due to changes in 
liver function are now also incorporated into Section 7.3.  
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the study is limited by the small numbers of patients who received Mavyret, making it hard to 
determine what may be a small degree of increased risk related to these rare events.                      
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Medical Reviewer Comment: Patient reported outcomes were similar for these studies and 
registrational trials. No patient reported outcome data are included in labeling. 
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Global epidemiology and burden of HCV 
infection and HCV-related disease.

Reinventing HCV Treatment: Past and Future 
Perspectives.
Treatment of Recurrent HCV Infection following Liver Transplantation.

Novel Hepatitis C Treatment and the Impact on Kidney 
Transplantation.

Advances in the management of HIV/HCV coinfection.

Limited effectiveness of antiviral treatment for hepatitis C in an 
urban HIV clinic.

. Probable inference, the law of succession, and statistical 
inference. 
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