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Purposefor ClasdJpdate

To evaluatenew comparative evidenaef the benefits and harms dafirect-acting antiviral{DAA$ for the treatment of chronic hepatitis C (CH@Y define
place in therapy for 2 new DAASs recently approved by the U.S. Food and Drug Administration (FDA) for the treatmentexftiorCAaditionally, costs
associated with the various regimens to the Oregon Medicaid program will be comipegsetutive session

Research Questions:

1. Is there new comparative evidence for differences in effitaifgctiveness oharmsbetweenavailableDAAgor the treatment of CHC

2. Are there specific subpopulations based on severitiggaseextrahepatic manifestationgomorbidities, or level of fibrosthat may benefit fromone
particular DAfver another DAAr benefit from immediate treatmerit

3. Is therenewevidence to support an optimal time to initiate treatment for CHC baseiinpmoved effectiveneser less harm®

Is there evidence thadofosbuvir/velpatasvir/vox@previr (SOF/VEL/VOX; Voseviplacaprevir/pibrentasvir®/P, Mavyret)are efficacious for the treatment

of CHC andre they more effective/efficacious than other Bafor the treatment of CHC?

5. IS SOF/VEL/VOX@fPsafer than other DAAs for the treatment of CHC?

Are there specific subpopulations based on severity of disease, comorbidities, or level of fibrosis that may benefiefpanticadar DAA over another

DAR?

»

o
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Conclusions:

1

Thereislow quality evidencérom a Cochrane systematic revigat DAAs reduce the risk of saistained virologic respons8VYR (higher likelihood of
achieving SVRpmpared tocontrol (54.1% vs. 23.8%glative risk RR 0.44; 95% CI 0.37 to 0.52; p<0.0000idsolute risk reductiordRR 30.3%;number
needed to treat NNT 4)! This is consistent with previous literature. There did not seem to be a difference between the different DAAs basedooip subgr
analysis and all subclasses of DAAs shavé@tence of a significant effect on SVR. There was no difference in SVR between treatpegignced (RR 0.50;
95% CI 0.36 to 0.69) and treatmemdive (RR 0.48; 95% CI 0.41 to 0.56) particigants.
Low-quality evidencdrom a Cochrane systematic revislvowed no difference in serious aehge events with DAAs (2.77%) compared to control (5.6%)
(odds ratio PR 0.93; 95% CI 0.75 to 1.15; p=0.52).
Lowquality evidence from a Cochrane systematic review found no difference in CHC morbidityamsallmortality from the DAAs compared to placebo or
no intervention (OR 3.785% CI 0.53 to 26.18). There were very few data on mortality with DAAs (15/2377; 0.63%) compared to control (1/617; 0.16%)
from 11 trials. There was no data on hepatitissated morbidity*
A recent study evaluating sofosbuvir/velpatasvir (SOF/VEL) with a new NS3/NS4A prdtidstes (voxilaprevir [VOX]) demonstrated an SVR of 96%
(253/263) in patients previously treated with an NS5A inhibitor.
There is insufficient evidence that treatment of CHC \aitly of theDAAcontaining regimens improwgguality of life or other clinically important outcomes
including ascites, variceal bleeding, hepatmal syndrome, hepatic encephalopathyt@patoellular carcinomaHCQ.
Limited data are availablecaording to severity of fibrosiStudies define patients by cirrhositatus There is insufficient evidence from clinical trials that
patients with early stages of disease {Ff) achieve higher SVR rates than those with more advanced disease, or whether delayed treatment leads to poot
longterm clinical outcomes. However,as & e s s ment of the patient’s readiness to treuptreand
vital for successful treatment. Factors to consider before deciding to treat early fibrosis stadgel {(ROlude: 1) the slow progression ofedise to cirrhosis,
and2) possibility of superior DAA regimens in the pipeline.
There are still several limitations in the current evidence for the treatment of CHC:
0 There is still dack of heaeto-head trialsfor mostDAA regimens In some populationglata on DAAs are limited to opdabel, uncontrolled, or
historically controlled trials.
o0 Trials often excludeatients with chronidepatitis B virugHBY, human immunodeficiency virusl(\), cancerhepatocellular carcinomaHCG,
decompensated cirrhosisevere psychiatric, cardiac, pulmonary, or renal comorbiditiessandrealcohol or substancabuse When
decompensated cirrhosis is included, there are very little data in patients with-Rigl class C.
0 There is no direct evidence that treatmenttiviantiviral therapy for CHC leads to improved lgegn clinical outcomes in incidence of HCC, liver
transplantation, or mortality.Clinical trials use SVR as the primary outcome, which remains-eatidated surrogate outcome.
o Clinical trials do not alyze results based on Medicaid or other insurance type. However, based on age of participants, comorbidities, and nature «
CHC, applicability to Medicaid patientsrisderate
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SOF/VEL/VOX NDE:

1

There is low quality evidence that 8 weeks of SOF/VEL/M@Xn®ninferior to 12 weeks of SOF/VEL in achieving SVR (95% vs. 98%, respectively) in patier
with GT 16 CHC without cirrhosis or compensated cirrhosis. There is insufficient evidence that 8 weeks of SOF/VEL results 8V&Rsasil2 weeks of
SORVEL (96%; 95% CI1-99) in patients with GT 3 and cirrhosis but the study was not designed to directly comparee&&Ween these two regimens
There is low quality evidence that 12 weeks of SOF/VEL/VOX achieves a SVR12 rate (96%; 95% CI 93 to 98) that ispsenpe@noanceagoal of 85% in
patients with GT ¥ without cirrhosis or compensated cirrhosis who have previously failed (relaps®lmgic breakthrough) with a DAA regimen
containing a NS5A inhibitor. This performance goathgrary, nonetheless, the magnitude of beneifit SVR ratesemainssubstantial
There is low quality evidence that 12 weeks of SOF/VEL/VOX is effeaoheaning SVR12 in G4 Inh those who have failed a DAA regimen not
containing a NS5A inhibitor (98%; 95% CI 95 to 99). There is insufficient evidence that SOF/VEL/VOX provides a [SefitBldor 12 weeks in
achieving SVR12 in those with GT 9826 vs89%) and GT 3 (96% 85%). However, the study was not designed to directly compare these regimens
these subpopulations
Limitations in the data evaluating SOF/VEL/VOX include:

o Significant industry funding and conflicts of interest

o0 Extensiveexclusion criteria limits generalizability to the general population (renal insuffici€r€&t S0mL/min], psychiatric disease, significant

alcohol or drug abuse in previous 12 months, significant cardiac disease, HI\éy ElB%nic liver disease ofraon-HCV etiology)
0 There were small numbers of patients with GT 3 and cirrhosis. SOF/VEL/VOX should not be used in decompensated cirrhosis.
o There is insufficient data for SOF/VEL/VOX in patients who have failed previous therapy dueatthecence.

G/PNDE:

1

There is insufficient evidence that G/P is effective and safe in the treatment ofr@dtfhent experienced patients due to small numbers and poor quality
trials. Data in this population comes from one published, eladel phase 2 study with a higisk of bias in GT 1 patients without cirrhosis (64%EQ
demonstrating an overall SVR12 rate of 92% (46/50; 95% CI 81 to 97). There was not a clear dose aadphrsgample size was not large enough to
determine the impact of adding RBV to theyapAdditionally, part 2 of this study compared G/P for 12 weeks (n=44) to 16 weeks (n=47) in patients with GT
1 or 4 and prior DAA treatment failure, including those with compensated cirrhosis (n&@@yever, this is only available in abstract form aadnot be
assessed for quality.
Overall, here is insufficient evidence that G/P is effective and safe in the treatment ofti2Anent naive patients with GI-6. G/P was approved based
on two phase 2 trials and six phase 3 trials in treatment npétients. However, only one of phase 3 triaésbeen publishedand the remainingdive are
only avdlable in poster abstract form. Additionally, only two of the trials were controlled and the others werelabel) single arm trialS herefore, it is
not possible to assess the quality of the evidenceverall safety and further review is necessary once the FDA documents are available and more data is
published
0o However, SVR12 rates were high in Glwith and without compensated cirrhosis. Thealatiggests that 8 weeks of therapy with G/P is-non
inferior to 12 weeks of therapy in treatment naive GT 1, 2, or 3. Data in GT 3 patients with compensated cirrhosig athtkenpreferred
duration remains unclear.
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There is low quality evidence th&/P for 12 weeks results in SVR12 rates of 99% (145/146) in GT 1, 2, 4, 5 or 6 with compensated cirrhosis frem an open
label trial, single arm trial with many limitations. The trial excluded those with GT 3 which is a more difficult pgtidatipo totreat.
There is insufficient evidence that G/P is safe in patients with stage 4 and 5 CKD and results in SVR 12 rates of 38% (102/10
Limitations in the data evaluatin@/Pinclude:
o Significant industry funding and conflicts of interdsicreased risk of reporting bias as multiple trials remain unpublished.
o0 Extensive exclusion criteria limits generalizabtb the general populationpsychiatric disease, significant alcohol or drug abuse in previous 12
months, significant cardiacsbase, HIV, HB®t chronic liver disease of a ndé#CV etiology)
o There were small numbers of patients with GT 3 and cirrhosis. G/P should not be used in decompensated cirrhosis.
0 There is insufficient data for G/P in patients who have failed previousitlyedue to noradherence.

Recommendations

1

)l
)l
)l

In accordance with the Memorandum of Understanding (MOU) between the Oregon Health Authority and Oregon Law Center:
0 Expand coverage for HCV treatment with HCV stag@enith no requirement to be prescribed byspecialist.
o0 Expand coverage for HCV treatment for all individuals with H@Meaxted with HIV.
o Include additional extrahepatic manifestations into coverage criteria.
Due to recent FDA safety alert, include baseline HBV monitoring into PA ciepertlix 7).
Amend the PA criteria to allow for the-teeatment of HCV in those who have failed therapy with a NS5A inhibitor (Appendix 7).
Evaluate comparative costs of DAA regimens in executive sdesidecisions regarding preferred regimens

PreviousCaclusions

1

)l
1

There idow quality evidencehat the DAA regimens are effectiveachievingp SV R 1©O®6t 8VRoates differ between patients based on disease
severity, genotype, and baselilNS5a resistant amino acid variants (RAVs). Relapse nragioeed with baseline NS5A polymorphism screening.
The regimens that have been studied in patients with cirrhosis include mostlyREljld A and B. There are very limited data in chiigh C.
From the only comparative data availabibere is low qualy evidence thatl2 weeksSOF/VEmay be modestlguperior to12 weeksSOF + RBV in patients
with GT2(SVR 99% vs. 95%, respectively; absolute differenég 8526 CI0.2-10.34 p=0.02) Treatment with 12veeks of SOF/VEL may alsosbeerior to
24 weeks oBSOF + RBV jmatients withGT3 EVRO5% vs. 8h; respectively; absolute difference 14.8%; 95% C2@6; p<0.001)There are no other
alternative treatment regimens approved for GT2 and there is insufficient comparative data for other traatawailable for GT3 (LDV/SOF + RBV or
DCV/SOF).
There are still severéimitationsin the current evidence for the treatment of CHC:
- Thereis stillinsufficient evidence for theptimaltreatment of patients whdiavehad a virologic failure to a previstNS5A or NS5B inhibitdisk of
DAAresistance is a major conceimthis population
- Thereis stillalack of heaeto-head trialsfor mostDAA regimens In some populations, data on DAske limited to openlabel, uncontrolled, or
historically controkd trials.
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- Trials often excludeatients with chronidepatitis B virugHBY), HIV, cancehepatocellular carcinomaHCG, decompensated cirrhosis, severe
psychiatric, cardiac, pulmonary, or renal comorbidities, aenerealcohol or substancabuse When decompensated cirrhosisimeluded,there are
very little data inpatientswith ChildPugh class C.
- There is no direct evidence that treatment with antiviral therdpyCHGeads to improve longterm clinical outcome# incidence oHCC, liver
transplantation or mortality.
1 Gven thehigh sensitivity and specificity ohage teststo stage fibrosigspecificallytransient elastography [FibroScan], acoustic radiation force impulse
imaging [ARFI], shear wave elastograg@WE]and potential harm®f liver biopsy, theelessinvasive options aréavored for prescribersconsideringCHC
treatmentwith a DAA.

Previous Recommendations:
1 Continue to prioritize treatment for persons with advanced liver disease (METAVIR stage F3 or F4), as welhiagrdaisst risk of developing
complications of liver disease, including:
o All patients awaiting a liver transplantation
o0 All patients post solid organ transplant
o0 HIV coinfection with METAVIR stage F2 or greater
o Patients with extrahepatic manifestations
1 Dueto extensive drugdrug interactions and safety concerns, make OMBARWRBY and OMB/PRA4 DAS nepreferred.
1 For those with METAVIR stage F2 or lower, DAA regimens do not need to be prescribed by or in consultation with a specialist.

Background:

Chronichepatitis QCHC)nfectionis the leading cause of complications from chronic liver disease, including cirrhosis, liver failure, and hepatocelhdanaarc
(HCCQ)lt is also the leading indication for liver transplantation in the Western wiFlde global prevalence is 1.680d in the Wited Sates (U.S.ppproximately
50%of affected individualsemain unaware of their diagnosig he goal of treatment for CHC isrmluce the occurrence of erstage liver disease and its
related complicationsHoweveryesults fromclinical trialsdesigned to evaluate loagrm health outcome®r health related quality of lifare not available. In
addition,only about 10-20% of people with CHC go on to develop cirrh@i6% of all people infected with HCAf)d the timeto progress to cirrhosis varied
an average ofl0 years. Approximately 20% of individuals infected i CV will clear the viruslCV is divided into seven major genotypes with variable
geographical distribution and prevalencl the US, GTL infection is found imbout 75% opatientswith CHC; GXandGT3 represent about 20% dEHC
patients2 Subgenotypes 1a and 1b are the most common subgenotypes of@iré.rates for GTa and 1b infection may differ depending on the treatment
regimen. Data suggests that fibrosis progression occurs most rapidly in patients with GT3; DAA regimens have also fiegtiviessmatients with this
genotype?

The SVR rate is defined as the proportion of patients who experience a decline-RNAC undetectable levels following cpletion of antiviral treatment, as
measured by a sensitive polymerase chain rescassaylt is the standard marker of successful treatment in clinical trials. There is some eVidesgrkeon
only onobservational dataf an association of SVR and reductions in mortality, liver failure, and cahtmrever, the results of these observational studies
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should be interpreted with great cautio®VRs still a nonavalidated, surrogate outcomend it i s not «c¢l| eat Manhohthe SVR i s a
observational studies compared two groups that were both treated making it difficult to attribute different outcomes tmanet SVR has previously been

shown as an invalidusrogate for clinical outcomes for the aficyof interferons? Trials have historically used SVR at week 24 of fallp(§VR24) as a primary
endpoint.More recent studiesise SVRate at 12weeks (SVR12) as the primary endpoint based on evidence that the majority of patightSVR2 maintain

SVRat 24 weeks.®

The two major predictors of SVR are viral genotype anetngi@ment viral load®. Other factors associated with an increased likelihood of SVR include female
sex, age less thar04years, norBlack race, lower body weight, absence of insulin resistance, and absence of bridging fibrosis or cirrhosis on livBtuadlmssy.
that include patients with decompensated cirrhosis, renal failure or other comorbiditresninority racialor ethnic groups are lackirthoughthese patients
remain the most difficult tsuccessfullyreat.’

Patients at greatest rislor progresson to cirrhosis hae detectable HCRNA and liver histology demonstrating fibrosis (METAVIR stage 2 or higher). Patients
with compensated cirrhosis are at risk of progressing to decompensakivelopinghepatocellular carcinomand are at higher rislof death. Urgencyto

treat patients with CH®& higher whermisk of decompensated cirrhosis deathfrom liverrelated diseasg is highertreatment urgency is also higher in liver
transplant recipients with CHC in ordergomolong graft survival. Disease progression \&geeatly among patients with compensated liver disease and the
number needed to treat to preveradversdongterm outcomes is dependent aseveral factorsThe neweDAAs will be most beneftialin patients at highest
riskfor cirrhosisrelated events$ However treatment of CHQvith DAAsat earler stages of fibrosighcur substantial upfront csts but can beosteffectivelong

term if adverse events are avoided from curBatients with decompensated liver disease are a challenging population tdogeatise osymptomatic
complications related to cirrhos{ge.,jaundice ascites, variceal hemorrhage, or hepatic encephalopatbyfical trials define decompensated cirrhosis as €hild
Turcotte-Pugh (CTP) class B arithosis the majority ofdecompensated cirrhosis patienitscludedin trialshave CPclassB cirrhosis Those with stage 3 to 4
disease develop end stage liver disease at a rate of 1 to 2% per year after achieving SVR.

Virologic failure is defined as confirmed HCV RNA level at or above the lower limitndifigation (LLOQWuring treatment after previously being below the
LLOQrelapse iglefined asconfirmed HCV RNA level at or above the L@« treatment after previously achieving an S¥RVirologic failure is typically

associated with the emergence of resistarasseiated variants (RAVs) that can cause cross resistance to other DAAs in the safieBaasineRAVs exist in

a minority of patients andre foundin most patients who fail to achieve SVR with DAA treatm@otosbuvir (SOFn NS5B inhibitor, appears to have the

highest genetic barrier to resistanéeGenetic polymorphisms that reduce drug susceptibility have been reported for the NS5A and NS3/4A (pmbtbase i

drug classesThe presence of baseline NS5A Riassbeen reported in the range from 1% to 23% andsigmificantly reduc&VR12atesin patients with GT3
treated with dacktasvir (DCV) plus S@&mpared to patients withouthe NSB RA(SVR rates d4% vs. 92%, respectiygt? Another review of 35 clinical

trials in patients with HCV GTlufad thatpretreatmentNS5A RAVs were detected in 13% of GT 1a and 18% with GT 1b and had an impact on SVR in some
patients, particularly treatmenéxperienced patients with GT 1a HEWThere remains debate on which patients should be screened for the presence of RAVs at
baseline.
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Therapies to treaCHChave advanced significantly over the past several y&arsr to 2011, the combination gifegylatedinterferon PEGFN andribavirin

(RBY was the standard of care and approximatehly 55-60% of patients achieved a SWkh this regimen In 2011the FDA approved the first generation

DAAs boceprevir and telaprevitt The DAAs targetpecific proteins of the virus, causing disruption of viral replication. There are currently four classes of DAAs
defined bytheir mechanism of action and therapeutic target (NS3/4A inhibitors, protease inhibitors [Pls], NS5B inhibitors and N&%A)inbBibe to adverse
events, high rates of resistance and long duration of treatments, telaprevir was removed from the market and boceprdoirgema recommended therapy.

Since then, a variety agecond generatioAAs have been approvelly the FDAesulting inmanyinterferon-free options fewer adverse events, and SVR12
ratesthat exceedd0%(Table 1). Howevenewer DAAs are associated with substantial @st unknown effects on loagrm clinical outcomesAsignificant
challengeis toidentify patientswho will mostbenefit from treatment since only-80% of CHC patientll develop cirrhosis over 20 yeafsAdditionally, the

lack of heado-head trials and the use of singtarm cohort studies make it difficult to compare the relative efficacy of the diffebsftregimens available.

Studies do not measure lorigrm morbidity or mortality.

A major gap in the evidence remains the optimal treatment of patients who have had a virologic failure to a previous NG iahibitor. Risk of DAA
resistance is a major concern in this populati@urrent guidelinesecommend deferral of treatment in this population, pending additional data, or if
retreatment is urgent, tailoring the regimen based on resistance testing, using a treatment duration of 24 weeks andiadtlirig (RBVj. Additionally, for
genotype 3 (GT3) sofosbuvir (SOF) treatrretgerienced patients, deferral of treatment is also recommended unless urgent retreatment is required.
However, twoadditionalpangenotypic medications hayeen studied in those who have failed an NS5A inhibitor. One is a triple drug combination including
SOF, VEL and a new NS3/4A inhibitor, voxilaprevir (/X second is a combination of a NS3/4A inhibitor, glecaprevir (GLE) and a NS5A inhibitor,
pibrentasvir (PIB)Glecaprevir/pbrentasvir (G/P) is approved for treatmenaive patients with GT-& for 8 weeks without cirrhosis and 12 weeks with
compensated cirrhosis. Itis also approved for patients who have failed treatment with a NS5A inhibitor (16 weeks) opfd&zigéintibitor (12 weeks) but

not both. SOF/VEL/VOX is only approvedNiBbAtreatment experienced patientSdT 16) and sofosbuvir treatmerdxperiencedor GT 1la and GT 3 (Table 1).

The OregorDrug Use Reviewharmacy & Therapeutics (PRCommittee initially prioritized treatmeffior the feefor-service populationo patientsin greatest
needof treatment. limited reatworld experienceand data consideration fothe number of patients waiting fareatment, limitedprovider expertiseand the

limited number ofalternativetreatment optionsin cases of treatmentesistanceand patient comorbiditieall played a role in prioritizing treatmenAs more
treatment options become available, real world experience increases, antbtheunity sandardevolves the P&TCommittee hasexpandedreatment in a
stepwise fashion tgatientswith less severe diseas@urrent drugpolides in placeapprove treatment fopatientswith fibrosis Metavir stage 3 or 4y patients

with extrahepatic manifest#ons at any stage of fibrosipatientsin the setting of solid organ transplanandin patientswith fibrosis Metavir stage 2 or greater
coinfected with HIV In January 2016, a Memorandum of Understanding (MOU) was signed between the Oregon Health Authority and Oregon Law Center to
commit to prioritize essential health services and expand coverage for HCV to treat members with stage F2 disease iy Zatjafyhe budgets are funded

to the requested levels.
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Table 1 Direct-acting Antiviral Regimengor Chronic Hepatitis C.

Drug Brand Generic name Indications Decompensated Mechanism of Action Duration
Name Cirrhosis
Daklinza® and | Daclatasvir + sofosbuvir CHC GT or GT3 GT 1, 3 with RBV NS5A inhibitor with NS5B 12 weeks
Solvaldi® inhibitor
Epclusa® Sofosbuvitvelpatasvir CHC GT-6; GT 16, with RBV NS5B inhibitor/NS5A inhibitol 12 weeks
Harvoni® Ledipasvitsofosbuvir CHC GT; GT4;GT5; GT6 | GT 1 with RBV NS5A inhibitor/ NS5B inhibitg 8, 12, or 24
weeks
Mavyret® Glecaprevir/pibrentasvir CHC GT-& without Contraindicated NS3/4A protease 8-16 weeks
cirrhosis or compensated inhibitor/NS5A inhibitor
cirrhosis and GT 1
previously treated with a
NS5A inhibitor or an
NS3/4a protease inhibitor
Olysio® Simeprevir CHC GT 1 in combination | Not approved NS3/4A protease inhibitor 12-24 weeks
with sofosbuvir
Sovaldi® Sofosbuvir CHC GT; GT2; GT3; GT4 | Not approved Nucleotide analog NS5B 12 weeks
Used in combination with polymerase inhibitor
other antivirals
Technivie® Ombitasvifparitaprevir /ritonavir | CHC G# Contraindicated NS5A inhibitor/NS3/4A 12 weeks
+ ribavirin protease inhibitor
Viekira Pa® Ombitasvifparitaprevir/ritonavir | CHC GT Contraindicated NS3/4A protease 12-24 weeks
+ dasabuvir inhibitor/NS5A inhibitor +
NS5Binhibitor
Viekira XR® Ombitasvifparitaprevir/ritonavir | CHC GT Contraindicated NS3/4A protease 12-24 weeks
+ dasabuvir inhibitor/NS5A inhibitor +
NS5B inhibitor
Vosevi® sofosbuvir/velpatasvir/voxilaprevi CHC GT-@& treatment Contrandicated NS5B inhibitor/NS5A 12 weeks
experienced with NS5A inhibitor/NS3 protease
inhibitor; GT laor 3 inhibitor
treatment experienced
with sofosbuvir and
without an NS5A inhibitor
Zepatier® Elbasvir / grazoprevir CHC GT; GT™4 Contraindicated NS3/4A protease inhibitor/ | 12 or 16
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| NS5A inhibitor | weeks

AbbreviationsCHC =chronichepatitis C GT = genotypdrBV: ribavirin

Methods:

A Medline literature search for new systematic reviews and randomized controlled trials @3€8s9ing clinically relevant outcontesactive controls, or

placebo if needed, wasonductedthrough week 1August2017. The Medline search strategy used for thiview is available iAppendix2, which includes

search terms and limits usefiheOHSU Drug Effectiveness Review Profsgency for Healthcare Research and Quality (AHRQ), Cochrane Collection, National
Institute for Health and Clinical Excellence (NICE), Department of Veterans Bif&ilinical Evidence, and the Canadian Agency for Drugs and Technologies in
Health(CADTMHresources were manually searched for high quality and relevant systematic reWwa.necessary, systematic reviews are critically appraised
for quality using the AMSTAR tool and clinical practice guidelines using the AGRERet6®IA website wasaehed for new drugpprovas, indications, and
pertinentsafety alertsFinallyt he AHRQ Nati onal Guideline Clearinghouse (NGC) was sear

The primary focus of the evidence is on high quality systemaviews and evideneeased guidelines. Randomized controlled trials will be emphasized if
evidence is lacking or insufficient from those preferred sourBasidomized controlled trials and abstraate in Appendix3 and 4 Due to the evolving nature
of this class and urgency to review the newly approved drugs, additional data will be evaluated as needed to meet thetheddisegon Health Authority.

Systematic Review

Cochrane Collaboration

A systematic review and metanalysis was conducted tiye Cochrane Collaboration to assess the benefits and harms of all DAAs in the treatment ofI@&HC.
three pre-specified primary outcomes wegecomposite ohepatitis Grelated morbidity (cirrhosis, ascites, variceal bleeding, hepatml syndrome, hepatic
encephalopathy or HCC) ali-cause mortality, serious adverse events, and headthted quality of life. The proportion of participants without SVR 12 or 24
weeks after completion of treatment was a secondary outcoeomprehensive search for RCTs comparing DAAs versus melititen or placebmr any
medication intervention except for a DAA (pegylated interfertmdugh October 2016 identified 138 trials including 51 different DAAs, including both
discontinued DAAs and those still under developmeviainy trials used for FDapproval of currently available DAAs were excluded from this analysis due to
wrong control or study desigriighty fiveof the 138 trials assessed DAAs on the market or currently under developAikmmials had a high risk of bidsie to
inadequate abhcation concealment, uncle&tindingor unblinding, incomplete outcome data or unclear selective reportifgals included treatmennhaive
participants (95 trials), treatmergxperiencedparticipants(17), or both (24 trials)lhe majorityof trialswere in GT1 (119 trials)}rialswith genotypes & were
extremely limited. In addition to traditional meteanalysis, Trial Sequential Analysis was performed to better control for random errors due to sparddidfata.
was an exclusion criteria in 102 trialk all but 1 trialthe funding source was either not reported in sufficient detail or the trial was financially supportad by
organizationwith a financial interest in the trial results.

Overall, the review found very low quality evidence of no difference in CHC morbidiliycausemortality from the DAAs compared to placebo or no
intervention (OR 3.72; 95% CI 0.53 to 26 18here were very few data on mortality with D&¢A5/2377; 0.63%) compared to control (1/617; 0.16fdin 11
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trials. There was no data on hepatitig€ated morbidity. Very lovguality evidence showed no difference in serious adverse events with RAAGo)

compared to contro(5.6%)(OR 0.93; 95% CI 0.75 to 1.15; p=0.52). Simeprevir wasith®AA showing a significantly lowesk of serious adverse events (OR
0.62; 95% CI 85 to 0.86). However, when one trial with an extreme result was excluded, theanetgsis showed no difference. There was very low quality
evidencefrom 32 trialsthat DAAs reduce the risk of no SsRnpared to contro{17.6% vs69.74 respectivelyRR 0.44; 95% CI 0.37 to 0.52; p<0.0008&RR

52.1%; NNT)2 This was confirmed by Trial Sequential Analysisthe tests for statistical heterogeneity indicated significant heterogeneity, with a high risk of
bias There did not seem tbe a differencéetween the different DAAs based on subgroup analysis and all subclasses of DAAs showed evidence of a signific:
effect on no SVRThe subgroup analysis comparing the DAAs in different genotypes did show evidence of a diffeteeemthe subgroups (p8-002; ¥ =
73.6%).There was no difference in SVR between treatrmexyerienced (RR 0.50; 95% CI 0.36 to 0.69) and treatmagme (RR 0.48; 95% CIl 0.41 to 0.56)
participants.There is insufficient evidence to make conclusions on quality of Gigly o trial assessed quality of life and found no difference

None of the trials measured the effects of DAAs on clinically important outcomes including ascites, variceal bleedingehalpsadrome, hepatic
encephalopathy or HCC.

The authors concludedhat there was insufficient evidence to confirm or reject that DAAs have any clinical effects, but they do seem to redakethe®
SVR, which is a neralidated surrogate outcomand the clinical significance of these effects on a-nalidated surrogte outcome is unclear

Criticism from experts in this field have argued that many clinical trials on DAA therapy were excluded from this regithesidic not lave an untreated
control groupbut instead used the historical control response ratesdiahally, it is unlikely tohavedata supportinga benefit on HCVelated morbidity and
all-cause mortality because of thatural history of HCV infectioglinical outcomes may take yearshecome apparent’ Furthermore experts cite data that
SVR is associated with health benefits including a decrease in liver inflampnatigoof progression of liver fibrosis, H@@d liver transplantatiort’

CADTH
Three @QDTH reports addressing resistarassociated variants (RAVs) in HCV treatment were identified. However, they were all Rapid Response Reports witl
little detail or synthesis of included studies.

1) A CADTH Rapid Response Report reviewed the comparaticalatifiectiveness of NS3 or NS5B inhibitors in-Ddise and BAexperienced patients
with RAVs of HCY Thirteenpublications met inclusion criteria and were included in the report. Many of the studies werdpostnalyses of
previously conducted studies and included only patients for whom sequencing data was available. The prevalence ofdigs@ipdisms wees
often low and impact on outcomes is hard to determine based on this deta.included studies were limitetleto small sample sizes, industry
funding, andnclusion offour pooled analyses with unknown quality assessment of the included fFiadseport concludedhe following:

a. In GT1 HCWeatment-naive patientsthe SVR rate®@2%- 100%)Wwith SOKn=38)and PT\4/- DASn=7)containing treatment regimens were
comparable between patients with and without NS5B RAVS.
b. In GT1 treatmentxperienced paents (prior SOF or SOF/LD®¥NVR rates with S@Bntaining regimens (n=28)ere comparable with and
without NS5B RAZ8%)
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c. In HCV GTL1 treatmemiaive patientsSVR rates with GARntaining regimens were comparable between patgewith and without NS RAVs
d. In HCV GTL1 treatmemiaive patients, SVR rates with PTV or simeprevir containing regimens varied depending on the other drugs used in
combination.

2) Another CADTH Rapid Response Report reviewed the clinical effectivenesieafment in patients wih NS5A RAVs who have failed on treatment
with NS5A inhibitord® Only three publications met the inclusion criteria and were included in the report. All of these weramdomized, open
label, and norcomparativestudies One was a ‘real world’ study, anot heramnspghaselda r epo
study, and thehird study was a suistudy of ION4. They all had a high risk of bias and were low quality. Therefditerature search through June
2016 did not identify data to determine if patients who fail other NS5A inhibitors dmikliccessfully retreated using the same intervention strategies
Retreatment strategiesicluded SOF plus SIM after failure with a lb@sed regimen, retreatment with LDV/SOF after failure with LDV/SOF, and
LDV/SOF for 24 weeks after failure with 12 weeBVR12 was 87.5%, 91% and 89%, respectively suggesting that these regimens are'&ffective.
However, the small sample sizes and low qualisclude a definitive conclusion.

3) A third CADTH Rapid Response Report reviewed the clinical effectiveness of HCV therapies containing NS5A inhibiaisenp@aekts with HCV
GT1 and with NS5A RAVs at baselin€urrent NS5A inhibitors include daclatasvir (DCV), velptasvir (VEL), ledipasvir (LDV), elbasvir (EBR), and
ombitasvir (OMB)A total of 16 publications were included in the report (eight secondary analyses of RCTs, five observational, one deiewdarti
two guidelines)However, the majorityf studies were with DCV + asunaprevir, which the manufactures lsnger seeking FDA approval faihe
proportion of patients with NS5A RAVSs at baseline witllBHCYV achieved a lower SBR-42%)than those without(88-99%) There were limited
studies identified on other treatment regimens in patients with NSBARat baselineOne study found thain patients withHCV1b treated with
DCV+SMV, the proportion of patients who achieved SVR12 was 50% for patients with NS5A RAVs and 91% for those withoiytev@hestd
treatment with LDV/SOF and found that SZRdas not different for those with GT1 and baseline NS5A RAVs compared to those {@@tubr both
groups) Lastly, a study showed a decreased SVR12 for treatment with EBR/GZR in those with RAVs (58%) compared to withoat€368t¢. nbh
studies orthe costeffectiveness of screening for NS5A RAVSs at baseline. There is variability in the guielgdirdiegrecommendations for baseline
testing and recommendations are based on low quality evidence. Due to the poor quality and limited dataivdeforiclusions cannot be made.

Clinical Practic&uidelines:

The World Health Organization (WHO) updated their guidelines for the screening care and treatment of persons with CHED16Aprhe Veterans Affairs
(VA) National Hepatitis C Resource Center updated treatment guidelines in Marcf 20@i@he Guidelines from the American Association for the Study of
Liver Diseases (AASLD) and Infectious Diseases Society of America (IDSA) updagednimeendations for testing, managing, ameatingCHGn April 2017*
TheAASLD/IDSA guidelinase routinely updated to reflect rapidly changing evidence whignDAAS! The AASLD/IDSguidelinehas many limitationswith poor
methodological qality. The panel lacknon-specialist members and theieno assessment of risk of bias for individual studiesddition, he authors and
sponsors of the guiline have multiple conflicts of interest.The AASLD guidelines have not bepdated since approval of the latest DAA regimens
(SOF/VEL/VOX and G/P).
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The AASLD/IDSA guidelines were updated in April 2017 with the following changes:
1. Initial Treatment of CHC:

a. Moaodifiedthe durationof LDV/SOF in patients without cirrhosis to 8 weeks forlack, HIVuninfected, and whose HCV RNAeiss tharb
million 1U/ml Previous recommendation was 8 weeks for those without cirrhosis and whose HCVédN st million 1U/ml. The
reasoring for this change was thal¢ analysis on duration was not randomized and baseline characteristics may have varied betargkn 8
12-week groups so the guidelines no longer recommend shortening treatment duration to less than 12 weeksrfitedt#d mtients and
AfricanAmerican patients.

i. The original 8 week recommendation came from the {®$tudy which resulted in 8 weeks of LDV/SOF achievingnfemority to 12
weeks in SVR12 (94% vs. 96%). There was no significant difference based on age, gtlnicity, or GT1 subtype. Based on a{ost
hoc multivariate analysis conducted with the FDA, baseline viral load < 6 million IU/mL was identified as the best pfedgonse
A paper by O’ Br iamalyzeditimedatacfronh [ORrepgrting missingeoutcome data as achieving SVR instead of
treatment failures which was done in the original stdéiyThe authors suggested that SVR varied by gender and IL28B genotlype an
found that black patients had a lower SVR rate than other racial groups (91.3% vs. 96.2%, respectively); however this adowa
reach statistical significance and it is consistent with lower SVR rates seen with 12 weeks (92.6% vs. 97.2%).

b. Updated grading of SOFEL for GT5 and 6

c. Language added related to recent data regarding 8 weekdMB/PTVYR + DA®r GT 1b with early stage fibrosi#\ single phase b, singdem
study (n=163) showed a 98% SVR with 8 weeks of OMBRPATMAS.

2. Retreatment:

a. For GT3, PEG/RBV treatmenxperienced patients without cirrhosis, DCV/SOF or SOF/VEL for 12 weeks is recommended. For those with
cirrhosis, EBR/GZR plus SOF or SOF/VEL plus RBV for 12 weeks is recommended. EBR/GZR plus SOF is recommendeduidisbean an unp
study (n=100) with 53 patients who failed treatment with PEG/RBV. SVR12 was 100% with this regimen. This data abdalgsaaaibster
presentation?*

3. Decompensated:

a. Recommendation§SOF/VEL atDV/SOHpr those with decompensated cirrhosis and GT 5 or 6 were made based on an extrapolation of data
from trials in patients with compensated cirrhosis and GT 5 dt 8. unclear if these results can be generalized to those with decompensated
cirrhosis and there remains very limited data with DAAs in patients with CHC GB%ithdlecompensated cirrhosig!

A further update from the AASLD/IDSA guidelines on treatment of adolescents with Cid@igess’*

Publication of both the WHO and VA guidelines preceded the approval of SOF/VEL and this agent is only included in (b8 AAS8idelines. The following
recommendations are included in theseidglines:
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When to Treat:

AASLD/IDSAreatment for all patients regardless of disease severity is recommended, except those with short life expectancy thdtecaamedtiated by
treatment or transplantatiorf. Little evidence exists to support initiation of treatment in patients with limited life expectancy. Prior to treatmemjuidheline
continues to emphasize the need to assess ndiaducatia oniagharéentesanddofiodigr st andi ng

WHO:HCV treatment should be considered for all persons @ittC including persons who inject drugs. Persuaiith cirrhosis should be prioritized for
treatment because they are at increased risk of HCC anthdke to liver failure’!

VA:AIll patients withCHG~vho did not have medical contraindications are potential candidates for treatment. Patients with advanced liver diséksby @oe

derive the greatest benefit from treatmenit.The urgency of treatment should be based on the risk of developing decompensated cirrhosis or dying from liver c
liver-related disease, and prolonging graft survival in trangplaaipients. In particular, patients with cirrhosis or advanced fibrosis, selected patients with HCC
awaiting liver transplant, posransplant recipients, patients with serious extnapatic manifestations of HCV, and women of childbearing potentialdelsoe

to conceive a child in the next 12 months should be considered for antiviral treatment in the near term. Patients witremiidéase (METAVIR-EDhave less
urgency for treatment in the shotterm, but should be informed of current treatmenasd the potential to cure HCV. Patients with mild liver disease (METAVIR
F0-2) and no extrehepatic manifestations can be treated in the near term if the patient desires treatment and is otherwise a candidate ti@alti@ant.

Who Should Treat:

With alloral shorter course regimens, treatment may be increasingly available outside of specialty clinics. Guidelines reconrrendpfiahould be

managed by medical specialists with experience in the treatment of CHC infection and the physician presmilithijave knowledge of monitoring and
ensuring patient adherence with therapy. The VA guiddiatestreatment can be provided by nespecialists trained ithe management of CH&hdwho

have access to specialists for supp@xpert Opinion§?> However, @tients with decompensated cirrhosis should be seen by a specialist with experience in the
management of advanced disease.

Fast Progressing:
Progression of fibrosis from stage 0 (no fibrosis) to stagirh@sis) is variable but takes place at approximately @1 fibrosis units per decade.The
AASLD/IDSA guidelines includes the following patient populations to be at greater risk forpequgsive fibrosis andirrhosis:
1 HIV coinfection
9 HBV coinfection and other coexistent liver disease (nonalcoholic steatohepatitis [NARMPral observational studies have found coinfected patients
have more severe liver disease than those with monoinfeciadowever, there are no longitudinal studies to evaluate the rate of fibrosis progression
in coinfected subjects and modata comes from studies with a small sample size and retrospective désigititional studies with similar limitations
have conflicting results. There are no published studies evaluating DAA regimens in patients with HBV/HCV coinfection.
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Extrahepatic Manifestations:
The literature has linked HCV to a number of extrahepatic symptoms involving the skin, musculoskelétaargiozascular and nervous systefhd here are
no studies evaluating the effects of DAAsed regimens on progression of extrahepatic complications and most of the literature consists of observational
studies demostrating an association which are at risk for selection bidge quality of the evidence for these associations is extremely vareidet is
difficult to makedefinitive conclusions regarding the effect of DAAs on progression of extrahemaifestations The following extrahepatic manifestations
have been identified:

1 Cryoglobulinemiand lymphoproliferative disorder

1 Dermatologic manifestations: leukocytoclastic vasculitis, porphyria cutanea tarda, lichen planus

1 Insulin Resistance and Typ®Rbetes There is growingbservationakvidence that HCV increases the risk of T2DM through induction of insulin

resistance and that T2DM can accelerate the course of®€HC.
1 Lymphomas (Bell norHodgkin lymphoma)

Alcohol and Drug Abuse Recommendations:

AASLD/IDSAbstinencerom alcohol and, when appropriate, interventions to facilitate cessation of aladmdumption should be advised for all persons with
HCV infectionPersons identified as abusing alcohol and having alcohol dependence riggatraent and consideratiofor referral to an addiction specialist.
For individuals with acute HCV infection who have a history of recent injection drug use, referral to an addiction meeli@itistds recommended when
appropriate?

WHO: Aralcohol intake assessment is recommended for all persons with HCV infection followesldifer of abehavioralalcohol reduction intervention for
persons with moderate¢o-highalcohol intake.Persons who inject drugs should besessed for antiviral treatment. Persons who inject drugs are at increased
risk of HCWelated disease and transmission, as well as fecallse morbidity and mortality, and therefore require specialized care and should be considered as
a priority for HC\freatment.?

VA: All patients should be evaluated for current alcohol and other substance use, with validated screening instruments sdir@s AU
(www.hepatitis.va.gov/provider/tools/audit.asp):? Patients with a history of substance or alcohol use disorders should be considered for HCV argieipsi th
on a caseby-case basis. There are no published data supporting a minimum length of abstinence as an inclusion criterion for HCiveatinrd) while

multiple studies show successful treatment of patients who have short durations of abstioemfeequent use of alcohol. Thus, automatic disqualification of
patients as treatment candidates based on length of abstinence is unwarranted and strongly discouraged. The presenot leé@uyralcohol use (>14 drinks
per week for men or >7 drinks paveek for women), binge alcohol use (>4 drinks per occasion at least once a month), or active injection drug use warrants
referral to an addiction specialist before treatment initiation. Patients with active substance or alcohol use disordeescoagilered for therapy on a case
by-case basis, and care should be coordinated with substance use treatment spetialists.
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Testing for Liver Cirrhosis:

AASLD/IDSAThe use of biopsy, imaging, and/or noninvasive markers appropriate to evaluate advanced §bocadisbe considereih HCV patients planning

on treatment (Class I, Level A)Guidelinesalso recommend that a biopsy should be considered for any patient with discordant results between 2 modalities
that would affect clinical decision making. If direct biomarkers or elastography are nattd@aihe ASTo-platelet ratio index (APRI) or HBndex score can
help, although neither test is sensitive enough to rule out significant fibrosis.

WHO:In resourcdimited settings, it is suggested that the APRI or4t8st be used for the assessmf hepatic fibrosis rather than other noninvasive tests
that require more resources such as elastography or FibroTest (Conditional recommendation, low quality of e¥ideibce$can, which imore accurate than
APRI and FiB, may be preferable in settings where the equipment is available and the cost tefsthis not a barrier to testing:

VA:Testing recommendationsglude clinical findigs (low platelet count), abdominal imaging for features of portal hypertension, liver fibrosis imaging
(FibroScan and Acoustic Radiation force impuddéeH])), serum markers of fibrosis (APRI,-E]EibroSure, FibroTest), and liver biopsy as optibiver biopsy
should be reserved for situations in which the risks and limitations of the procedure are outweighed by the benefitsnaigbtformation via this techniqu®.

Decompensated Cirrhosis:
All guidelines recommend patients with decompensated cirrhosis be considered for treatment on a case by case basis andodheaitcexperienced
specialiswho is able to manage complications

Recommendations for performing pir@atment resistant testing:

The VA guidelines recommend that NSBgistanceassociated variant$AV testing should be performed at baseline prior to initial treatment forlaT
infected patients who are being treated with EBR/GZR and for GT3 patients who are being treated witRP&i@¥ts who fail DAA treatment usually have
RAVs to one or more classes of DAAs and should have testing done for each of the drug classes before being consitiethiemtre

Retreatment:

The AASLD/IDSA guidelines have retreatment recommendafor those who have failed treatment with PEG/RBV or PEG/RBV + a NS3 PI (telaprevir,
boceprevir, or simeprevir) that are similar to initial treatment recommendationssT1(Table 2). For those who have failed sofosbuvir plus RBV, LDV/SOF is
the recommended therapy for GT1 based on limited data. At the time of this update, there were no published data on retreatmerbas&{rRilure with
non-sofosbuvir regimens. For NS5A treatmerperienced patients, the guidelines recommend deferral of treattppending additional data. If urgent
treatment is necessary, it is recommended that the retreatment regimen beréailbased on resistance testing, a treatment duration of 24 weeks should be
used and ribavirin should be added. No recommendationgpereided for this NS5A treatment failures for G&.2Additionally, for GT3 SOF treatment
experienced patients, deferral of treatment is also recommended unless urgent retreatment is redtiired.
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Recommendedreatment Options:
Treatment options based on genotype and treatment history are included in the following table:

Table2: Guideline Recommended Treatment Options

GT

Treatment History

Cirrhosis Status

Veterans Affairs Guidelinés

AASLD/IDS&uidelines

WHOGuidelineg*

1 Naive or Experienced (PEG Norcirrhotic EBR/GZR 12 weekg* EBR/GZR x 12 weeks** DCV/SOF x 12 weeks
INF/RBV only) LDV/SOF x 12 weeks LDV/SOF &12weeks LDV/SOF &12 weeks
OMB/PTWR + DAS RBV x 12 weeks
SOF/VEL x 12 weeks
DCV/SOF x 12 weeks
1 Cirrhotic LDV/SOF + RB\342 weeks EBR/GZR x 12 weeks** DCV/SOF/+RBV x 12 weeks
LDV/SOF x 12 weeks LDV/SOF/+RBV x 12 weeks
SOF/VEL x 12 weeks
OMB/PTWR + DAS 12 weeks
1 DecompensatedCirrhosis | LDV/SOF + RBV x 12 weeks LDV/SOF + RBV x 12 week DCVI/SOF x 12 weeks
SOF/VEL + RBV x 12 week
DCV/SOF + RB\2 week
1 Experienced (prior sofosbuyir Non-cirrhotic or cirrhosis EBR/GZR 12 weeks +/RBV LDV/SOF + RBM2 weeks-24 weeks N/A
1 Experienced (Prior NS3A/4A Non-cirrhotic (or cirrhotic EBR/GZR + RBV x 12 weeks LDV/SOF X 12 weeks N/A
inhibitor) CTP A) SOF/VEL x 12 weeks
DCV/SOK 12 weeks
EBR/GZR + RRY?2 weeks
1 Experiencedgrior NS5A Test for RAPs to NS5A prior tetreatment. Consult | Deferral of treatment, pending more data. | N/A
containing regimen oiISM\) with an expert based on results. Testing for RAVs should be done.
2 Naive Non-cirrhotic SOF + RBV x 12 weeks SOF/VEL x 12 weeks SOF + RBV X 12 weeks
2 Cirrhotic SOF + RBV x 16 weeks SOF/VEL x 2eeks SOF + RBV x 16 weeks
2 Decompensated SOF + RBV x 16 weeks SOF/VEL + RB\M2 weeks SOF + RBV x 16 weeks
DCV/SOF + RRV2 weeks
2 Experienced prior PEGIFN/RBY Non-cirrhotic or Cirrhotic SOF + RBV x 16 weeks SOF/VEL x 12 weeks N/A
2 Experienced (SOF + RBV) Non-cirrhotic or Cirrhotic The optimal DAM&ased therapy for this patient DCV/SOF x 24 weeks N/A
population is not known. Consult with an expert SOF/VEL + RR\I2 weeks
3 Naive Non-cirrhotic LDV/SOF + RBV x 12 weeks* DCV/SOF x 2geeks DCV/SOF X 12 weeks
SOF/VEL X 12 weeks
3 Cirrhotic DCV/SOF + RBV x 12 weeks SOF/VEL + RR\U2 weeks DCV/SOF + RBV x 12 weeks
DCV/SOF-RBW 24 weeks
3 Decompensated Cirrhosis | DCV/SOF + RBV x22weeks SOF/VEL + RBXI2 weeks N/A
DCV/SOF + RB\I2 weeks
3 Experiencedgrior PEGFN/RBV Norcirrhotic LDV/SOF + RBV X 12 weeks* SOF/VEk 12 weeks N/A
only) EBR/GZR + SOF x 12 weeks
3 Cirrhotic DCV/SOF + RBV X 12 we@Kksweeks SOF/VEL x 12 weeks DCV/SOF RBV x 24 weeks
DCV/SOF x 24 weeks
3 Experienced (SOF + RBV) Noncirrhotic or Cirrhotic The optimal therapy for this patient population is Deferral if retreatment is not urgent N/A
based on expert opinion afldS5A resistance testing
4 Naive Noncirrhotic EBV/GZR x 12 weeks OMB/PTWR + RBV x 12 weeks DCV/SOF x 12 weeks
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LDV/SOF x 12 weeks

SOF/VEL x 12 weeks
EBV/GZR x 12 weeks
LDV/SOF x 12 weeks

LDV/SOF x 12 weeks

4 Cirrhotic EBV/GZR x 12 weeks OMB/PTWR + RBV x 12 weeks DCV/SOF x 24 weeks
LDV/SOF x 12 weeks SOF/VEL x 12 weeks DCV/SOF + RBV x 12 weeks
EBV/GZR x Meeks LDV/SOF x 24 weeks
LDV/SOF x 12 weeks LDV/SOF + RBV x 12 weeks
4 Decompensated Cirrhosis | N/A LDV/SOF + RBV x 12 weeks N/A

SOF/VEL + RBV x 12 week
DCV/SOF + RBV X 12 week

4 Experienced (por PEGFN/RBV Norcirrhotic or Cirrhotic OMB/PTWR + RBV x 12 weeks
only) EBV/GZR x 12 weeks
LDV/SOF x 12 weeks

OMB/PTWR + RBV x 12 weeks N/A
SOF/VEL x 12 weeks
EBV/GZR x 12 weeks
LDV/SOF x 12 weeks

5/6 | Naiveor Experienced (jfor PEG SOF/VEL x 12 weeks
IFN/RBV only) LDV/SOF x 12 weeks

Noncirrhotic or Cirrhotic N/A LDV/SOF X 12 weeks

**No baseline NS5A RAVs. Abbreviations: CTP =Tnitwbtte Pugh; DAA = direct acting antiviral; DCV = daclatasvir; EBV/GZR = elbasvir/grazoprevir; LDV/SOF = ledipasvirGuBAPTUVR, + DAS = ombitasvir, paritaprevir and ritonavir with dasabu
PEGIFN = pegylated interferon; VEL/SOF = velpatasvir/sofosbuvir; RAP = resésaociated polymorphisms; RAV = resistaasgociated variant; RBV = ribavirin; SMV = simeprevit;=Sédfosbuvir

National Institute for Health and Care Excellence (NICE)

A technology appraisal guidance was published in January 2017 regarding SOF/VEL for tredfingl ClEHlé&commended SOF/VEL as an option for treating CHC
in adults, only if the company provides the drug with the agreed upon discount. It was recommended for HEWi@ilot without compensated cirrhosis as

well as for hose with decompensated cirrhosis (with ribaviriexcept for untreated GT2 without cirrhosi§his recommendation was based on review of the

four key randomized controlled phase lll trials evaluating SOF/VEL on SVR. The committee concluded that the trials bHowied (8§% to 100%) regardless

of HCV genotype, cirrhosis stage or treatmentdrigt However, there was a high risk of bias in the cladel trials. The committee also concluded that the
adverse events associated with SOF/VEL are generally tolerable. Additionally, they concluded there is insufficient eddesiciethose withdrugresistant
mutations separately to the overall populatiéh.

New FDA Safety Alerts:

In October 2016, the FDA warned about the risk of hepatitis B virus (H&tivation in any patient with a current or previous infection with HBdergoing
treatmentwith DAAS® This HBV reactivation can result in serious liver problems or ddatienty four cases of HBWactivation while receiving DAAvere

found in the literature. HBV occurred an average of 52 days (rang® @fekks) after starting treatment. Three patients progressed to decompensated liver
disease and 2 of the patients diethe mechanism of HB®activation is not knowd! Since patients with HBV gofection were excluded from all phase 1l
trials of DAAs, HBV reactivation was not identified in clinical trials.

TheFDA recommends that adatients should be screened for evidence of current or prior HBV infection prior to starting treatment withrDdvi®r is
recommendedor HBV reactivation during treatment and following treatméhtClinical guidelines were updated to recommend that all patients be tested for
HBsAG, HBsAb, and HBcADb stdtus. patients with serologic evidence of HBV, baseline HBV DNA should beretepsor to DAA treatmenand monitored
during therapy and for several weeks aftérAntiviral therapy for HBV infection should be given if criteria for treatment are met.
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New Indications:
In April2017, the FDA approved SOF (Sovaldi) and LDV/SOF (Harvoni) to treat HCV in children ageselghind at least 35 kilogranis These are the only
two DAAs approved for children with HCV. It is estimated that there are 23,000 to 46,000 children in ti¢hUHE N

Sofosbuvir was approved in combination with ribavirin for those with GT 2nvath8ut cirrhosis or withcompensated cirrhosigased on armngoing
unpublished openlabelstudy in 13 adolescents with GT2 (12 weeks) and 37 adolescents with GT3 (24%v&as)lts are not available on clinicaltrials.gov.
According to the FDA, 100% of patients with GT2 and 97% of patients with GT3 achieved SVR12.

SOK.DV was approved for HCV GT 1, 4, 5 or 6 without cirrhosis or mild citbhssid on an ongoing, unpublished and opalpel study (n=100)Results are
not available on clinicaltrials.gd%.According to the FDA, 98% of patients achieved SVR12.

Children with GT 1 or 4 are currently beiigdsed in a trial of OMB/PTR +/ DAS.
An update from the AASLD/IDSA guidelines regarding treatment of CHC in adolescent patients is in process.

NEW DRUG EVALUATEON
Sofosbuvir/Velpatasvir/Voxilaprevir (SOF/VEL/VOX)

SOF/VEL/VOX is approved fogéhotype 1, 2, 3, 4, 5 or 6 CHC in those who have previously been treated with an HCV regimen containing an NS5Adnhibitor
2) genotype 1a or 3 infection in those who have previously been treated with an HCV regimen containing SOF without duibN@5A BeeAppendix5 for
HigHights of Prescribing Informatiofrom the manufacturer, including Boxed Warnings and Risk Evaluation Mitigation Strategies (if applicable), indications,
dosage and administration, formulations, contraindications, warnings and precautions, adverse ieattimninteractions and use in specific populations.

Clinical Efficacy:

SOF/VEL/VOX was studfedr phase 3 studiesT@ble 3) in both DAA treatment naive and Btfe&tment experienced patient$®’ Since VOX is a protease
inhibitor, thosewith decompensated cirrhosis are not eligible for treatment and were excluded from all clinical trials. Only those wiBuGinifd
compensated cirrhosis were included.
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Table 3 Summary of Phase 3 Clinical TriafsSOF/VEL/VOX

DAATreatment Experiened DAATreatment Naive
POLARIS POLARI3 POLARI3 POLARIS
Genotypes included 1,2,3,4,5,6 1,2,3,4 1,2,3,4,5,6 3
Cirrhosis Inclusion Non-cirrhosis or Non-cirrhosis or Non-cirrhosis or Cirrhosis only
compensated cirrhosis compensated cirrhosis compensated cirrhosis
Duration of SOF/VEL/VOX | 12 weeks 12 weeks 8 weeks 8 weeks

DAATreatment Naive

POLARIS 2 (n=943) and 3 (n=226)2 opeRrlabel trials in DAAreatment naive patients that compared SOF/VEL/VOX for 8 weeks of thier&yF/VEL for 12
weeks. POLARIS 2 included those with-® Bither without cirrhosis or compensated cirrhosis (~18%) and POLARIS 3 included patients with GT 3 and cirrhos
only. In the POLARESrial, the SVR rate was 95% (95% CI 93 to 97) for teaséving 8 weeks of SOF/VEL/VOX and 98% (95%9@) 8ong those receiving

12 weeks of SOF/VEL. The 8 week therapy did not meet theppafied criteria for noninferiority to 12 weeks of SOF/VEL. There was a higher rate of relapse
among patients wittGT1a (n=14) who received 8 weeks of SOF/VEL/VOX compared to 1 patient in the SOF/VEL group. Overall, the SVR rateshesee 94%
who had baseline RAVs but was onl$88mong those with baseline RAth HCV GT 1aAmong patients witltirrhosis, 91%82/90) of patients receiving
SOF/VEL/VOad SVR, as comparedth 99% (8384) of patients receivinGOF/VEL. In POLAR]J$he SVR rate was 96% (95% C3P1in both the

SOF/VEL/VOX for 8 week group and the SOF/VEL for 12 week group in GT3 patieithests. There were very few discontinuations due to adverse events.
There were more slightly more adverse events in the SOF/VEL/VOX group compared to SOF/VEL including diarrhea and nadbsgarelsente of a protease
inhibitor. All patients witthaselineRAVsachieved a SVR. Major limitationstioése trialsinclude its operdabel design, exclusion criteria including HBV, HIV,
decompensated cirrhosis, few navhite patients or those with genotypes 4, 5, and 6, industry funding and conflicgiteoé$t, and lack of long term clinical
outcomes. SOF/VEL/VOX currently does not have FDA approval for treataieatpatients and would not be an ideal choice of therapy since it was not found
to have a significant benefit ov&OF/VEL and there are cemtly no treatment options available for those who fail therapy with SOF/VEL/VOX. Therefore,
these trials are not included in the evidence table below.

DAATreatmentExperienced

Approval of SOF/VBLOX for treatmerdexperienced subjects was approviedsed on two phase 3 trials in patients who had been previously treated with a
DAAcontaining regimeri. POLARIS was in GT-6 infection in those who had previously received a regimen with a NS5A inhibitor and P@sRIS those
who had previously received a DAA but not an NS5A inhibitor. Both tridigler patients with decompensated cirrhasis

POLARHS was doubleblinded to investigators and patients for those with Ganly.? Patients were randomized to SOF/VEL/NM@XL2 weeksr placebo.
Although the trial included GTs6l only those with GT were randomized to a deferred treatment, placebo group and there were limited numbers of patients
with other GTs (With GT 2, 78 with GT 3, 22 with GT 4, and 7 with GT 5 or 6). This was lower than what was expected to be enrollethkeastedyn
protocol. The study originally required 450 patients in Group 1 to ach¥®% powerput only 262 patients were ultimatg included in this arm. This was
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decreased to 280 in the amendgdotocol to achieve 90% power with no further informatidrne primary outcome was SVR at 12 weeks post treatment. Over
half of the subjects had been previously treated with a NS5A ihifiDV, DCV, or OMB) plus NS5B inhibitor (SOF), while the remainder had the addition of a
NS3 inhibitor. In the primargfficacyanalysisthe SVR12 was compared to a performance goal of 85%. Thddrakis performance goal was the overall trend
toward increasing SVR rates; however, this is lower than trials have been demonstrating with currently recommended regimersnadglprd6% (n=121) in

the SOF/VEL/VOX group and 51%34) in the placebo group had compensated cirrhosis. #tbhte percentof subjects had R#sat baseline, the majority

with an NS5A RAWverall, the SVR rate was 96% (95% CI 93)iandfichwas found to be superido the pre-specified 85% performance goal, as expected
(p<0.001). Although not statistically different, tB¥R rate was slightly lower at®8113/121) in those with cirrhosis compared to 99% (140/142) in those
without.? Of the 253 patients with a SVR12, 249 returned for a SVR24 and all patients had a SVR. Only 6 patients hadred@tdypseehada virologic
breakthroughdespitethe high number of subjects with baline RA/ (83%). Baselinesistanceadid not seem to havanimpact on SVR rates.

POLARI8 was an opettabel trialwith similar inclusion and exclusion criteria exctpt this trial did includepatients previously treated with a regimen that did
not containa NS5A inhibitor? Those whose only DAA exposure was an NS3/4A protease inhibitor were exdRati@hts were assigned to receive either
SOF/VEL/VOX or SOF/VEL for 12 wéelkgever, the study was not powered for a comparison between SOF/VEL/VOXEMEBO he majority of subjects in
POLARI8 also were GT (144/333). There were no pants with GT 5 or 6 enrolledThe majorityof patients(85%)had previouslyeceived therapy with SOF.
The overall SVR12 rate was 98% (95% CI 95 to 99) with SOF/VEL/VOX which was superior to the performance goal of 8624vithieCEVREL was 90%
which was not statistically superior to the performance goal (p=0.08k SVR2 rate according to HQyénotype is included in Table Although the regimens
were not directly compared, there was a numerical benefisVR2 with SOF/VEL/VOX compared to SOF/VEL in those with GT 1a (98% vs. 89%) and GT 3 (9¢
vs. 85%). As there was noticeable benefit in other genotypes and SOF/VEL is a reasonable treatment option, SOF/VEL/VOX is not FDA appmeged for th
other genotypes. Nonetheless, SOF/VEL/VOX appears effective in achieving SVR 12lim@Wsé who have failed a DAégimen not containing a NS5A
inhibitor. The current AASLD guidelines recommend treatment with LDV/SOF in these populations based on 2 sth#li@ndysl subject in the

SOHVEL/VOX group had a virologic relapse and 14 in the SOF/VEL group experienced virologic relapse after treatment.atidriteeshad GIand 5 had
GT1la.

Table 4: SVR12 rates with SOF/VEL/VOX in{&@tment experienced patients

POLARIKR POLARIE
SOF/VEL/VOX SOF/VEL

Overall 96% (253/263) 98% (178/182) 90% (136/151)
Compensated Cirrhosis 99% (140/141) 98% (82/84) 86% (59/69)
Without Cirrhosis 94% (113/121) 98% (96/98) 94% (77/82)
GT la 96% (97/101) 98% (53/54) 89% (39/44)
GT 1b 100% (45/45) 96% (23/24) 95% (21/22)
GT2 100% (5/5) 100% (31/31) 97% (32/33)
GT3 95% (74/78) 96% (52/54) 85% (44/52)
GT4 91% (20/22) 100%(19/19) NA
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GT5 100% (1/1) NA NA

GT6 100% (6/6) NA NA

Trial Limitations:

Both trials were funded by Gileadxtensive exclusion criteria intharials (renal insufficiencydrCl <50nL/min], psychiatric disease, significant alcohol or drug
abuse irthe previous 12 months, significant cardiac disease, HIV, &tg\¢hronic liver disease of a ndtCV etiology) limits generalizability to the general
population with multiple medical comorbiditee Due to drugirug interactions, statins, protepump inhibitors amiodarone andstrong CYP3A4 inhibitors were
not allowed in the studyAdditionally, there were small numbers of patients with GT3 and cirrlaasigell a®ther rare genotypes. Thereere limited patients
who had been previously treated with VEL or ELB.

According to the study protocol, health related quality of life was measured using 18&, &hronic Liver Disease Questionnaire, Fatigue Index, and Work
Productivity and Activity Impanent Questionnaire. However, results for these outcomes were not reported in the study.

The relevance of using a performance goal comparator in both trials is unclear. A goal of 85% was chosen; howeweretlilsais What is expected with

regimers approved today. POLARIS/as opeHabel in its entiretyand POLARIBwas opeHabel to treatment assignments for all genotypeseptGT 1. This
increases the risk of selection, performance and detection bias. Lastly, FDA approval for SOF/\dEpAteMts who ardreatment experienced with a nen

NS5A DAA regimen included only X&Tand GB based orsubgroup analyses from the studdowever , the study wasn’'t desi (
between genotype subtypes.

dinical Safety:

Overal] approximately 75% of subjects experienced an adverse e\ost common averse events included headache, fatgdiarrhea and nausea (Table 5)
However, these were mild in naturand there were very few (<5) discontinuations due to adeaezvents ovall. Similarly, here were very fevwserious adverse
events. There did not appear to be more eléwas in liver enzymes in the SUEL/VOX group compared to placebo.

Table 5: Common Adverse Events from Clinical Trials

POLARK POLARKE

SOF/VEL/VOX Placebo SOF/VEL/VOX SOF/VEL
Headache 21% 14% 23% 23%
Fatigue 17% 15% 19% 23%
Diarrhea 13% 9% 14% 3%
Nausea 13% 7% 10% 3%
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There are potential druglrug interactions that need to be accounted for with SOF/VEL/VOX since they are sulidtRggcoproteinand CYPP450 enzymes
Treatment with SOF/VEL/VOX is not recommended for those with moderate or severe hepatic impairmefRy@hiRlior C) due tpresumedclass effect of
the protease inhibitors and thimcreasedisk of serious liveinjury in those with underlying advanced liver disease.

Table6. Pharmacologyand Pharmacokinetic Properties.

Parameter Sofosbuvir Velpatasvir Voxilaprevir

Mechanism of Action NS5B RNA inhibitor NS5A protein inhibitor V NS3/4a protease inhibitor
OralBioavailability NA NA NA

Distribution and Protein Binding 61% to 65% >99% >99%
Elimination Urine (80%); feces (14%) 94% in feces 94% in feces
HalfLife 0.4 hours 17 hours 33 hours
Metabolism Hepatic (norCYP mediated) Hepatic (CYP2B6, CYP2CS8, CYP Hepatic (CYP3A4)

Comparative Clinical Efficacy
Clinically Relevant Endpoints:
1) Hepatocellular Carcinoma
2) Mortality

3) Liver Transplant

4) Decompensated Liver Disease
5) Discontinuation Rates Due to Adverse Events

6) Severe Adverse Events
6) Quality of Life

Table7. Comparative Evidence Table

Primary Study Endpoint:

1) Sustained Virologic Response at 12 weeks post treatment (SVR

Ref./ Drug Regimens/ Patient Population | N Efficacy Endpoints ARR/NNT| Safety Outcomes ARR/NNH | Risk of Bias/
Study Design | Duration Applicability
1.Bourliere et | 1. SOF/VEL/VOX Demographics ITT SVR12: Discontinuations due Risk of Biaglow/high/unclear):
al. (Polarisl)? GT16, DAA 1.264 to adverse events SelectiorBias low; interactive web response
phase 3 trial | 2. Placebo (GT1 experienced chronic 2.152 1.253/263;96% (959€193 | N/A system used for randomization and treatme
RCT, DB, PC,| only) (Deferred HCV withan NS5A to 98) 1.1(<1%) NS concealment. Only GT1 patients were
MC treatment) inhibitor 2.3 (<1%) randomized to placebo.
EAS P<0.001 for superiority PerformanceBias unclear, adequateblinding
X 12 weeks Keylnclusion 1.263 compared to 85% of participants and investigators, double
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Criteria >18 y/o, 2.152 performance goal dummy design used®nly those with GT1
previous tx duration were blinded.
>4 weeks, | Attition: | SVR24: DetectionBias unclear; unclear if outcome
previous NS5A 1.3 assessorsvere blinded.
inhibitor or 2 DAAs | 2. 3 1.249/263; 95%CI not Attrition Bias low; FASall randomized pts
from different reported) who took = 1 dose of
classes, other GT: HCV RNA imputed from last study dose.
previous DAA SVR24 data imputed as SVR12 if missing.
regimen low attrition overall.
Reporting Biasunclear;health related
quality of life was listed as an exploratory

KeyExclusion outcome but was not reported in results.
Criteria Also SVR results of deferred treatment grou
noncompliance to unknown.
previousregimens
decompensated Applicability:
cirrhosis, unstable Patient Majority (300/415) were GT1. GT2:
psychiatric disease, GT3: 78, GT4:22, GT5:1. 46% had cirrhosis
significant cardiac 80% white 85% of subjects failed previous
disease, treatment due to relapse. 133/263 had faile
malignancy, previous treatment with LDV.
abnormal AST/ALT, Interventiont No concerns. The addition of a
bilirubin >1.5 ULN, protease inhibitor limits treatment to those
plts <50,000, HgA1( without cirrhosis orChildPughclass A only.
>8.5%, CrCl Comparator Compared to a performance
<50mi/min, Hg <10, goalof 85%. This is lower than expected
albumin <3, chronic SVR12 with study drug.
liver disease of non Outcomes SVR12 remains an invalidated
HCV origin, HBV, surrogate outcome. No evidence on leng
HIV,alcoholor drug term clinical outcomes.
abusewithin the Setting Multicenter: US, Canada, New
previous 12 Zealand, Australia. Fnae, Germany, U.K.
months,
medications Sponsored by Gilead. Gilead was involved
(amiodarone, PPlIs, data collection, statistical analysis, and
statins,or writing of the manuscript.
anticonvulsants)

2.Bourliere et| 1. SOF/VEL/VOX Demographics ITT SVR12: Discontinuations due Risk of Biaglow/high/unclear):

al. (Polarist)? GT1, 2, or 3,DAA 1.182 to adverse events SelectiorBias high; openlabel

Opertlabel, 2. SOF/VEL experienced chronig 2.151 1.178/182 98% (95%C195 Randomization via an interactive web

RCT, MC HCV without an to 99)* N/A 1.0 NS responsesystem.
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x 12 weeks

NS5A inhibitor

Keylnclusion
Criteria >18 y/o,
previous tx duration
>4 weeks,
previous NS5A
inhibitor or 2 DAAs
from different
classes, other GT:
previous DAA
regimen

KeyExclusion
Criteria
noncompliance to
previousregimens
decompensated
cirrhosis, unstable
psychiatric disease,
significant cardiac
disease,
malignancy,
abnormal AST/ALT,
bilirubin > 1.5 ULN,
plts < 50,000,
HgA1C > 8.5%, CrC
< 50ni/min, Hg <
10, albumin < 3,
chronic liver disease
of nonrHCV origin,
HBV, HlValcoholor
drug abuse within
previous 12
months,
medications
(amiodarone, PPlIs,
statins,or
anticonvulsants)

FAS
1.182
2.151

Attrition:

1.0
22

*P< 0.001 for superiority
compared to 85%
performance goal

2. 136/151; 90%95% CI 84
to 94)**

**p=0.09 compared to 85%
performance goal

2.1(<1%)

PerformanceBias high; openlabel
DetectionBias high; openlabel

Attrition Bias low; FASall randomized pts
who took = 1 dose of
HCV RNA imputed from last study dose.
SVR24 data imputed as SVR12 if missing.
low attrition overall.

Reporting Biasunclear;health related quality
of life was listed as an explomly outcome
but was not reported in results.

Applicability:

Patient Majority (144/333) were GT1. GT2:
64, GT3: 106, GT4:185% received previous
therapy with SOF. 88% were white, 46% wi
cirrhosis.

Intervention No concerns. The addition of a
protease inhibitor limits treatment to those
without cirrhosis orChildPughclass A only
Comparator Compared to a performance
goal of 85%. This is lower than expected
SVR12 with study drug.

Outcomes SVR12 remains an invalidated
surrogate outcome. No evidence on long
term clinical outcomes.

Setting Multicenter: U.S., Canada, New
Zealand, Australia, France, Germany, U.K

Sponsored by Gilead. Gilead was involved
data collection, statistical analigs and
writing of the manuscript.
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Abbreviations AE = adverse events; ALT = alanine aminotransferasRl = absolute risk increase; ARR = absolute risk reduction; Cl = confidence kDvalchronic kidney disease; CrCl = creatining
clearance; C¥ cardiovasculaDB = doublélind; DAA = direct acting antiviral; D/C = discontinue; DM = diabetes mellitus; DTG = deferred treatment group; EBR £Elbageition fractiorcAS = full
analysis setFDA = U.$:00d and Drug Administration; GT = genotype;; HBV = hepatitis B virus; HCC = hepatocellular carcinoma; HCV = hegdiitis=Cigrory of;HG = hemoglobirMC = multi
centered; MD = mean flerence mITT = modified intention to treall = number osubjects; NA = not applicable; NNH = number needed to harm; NNT = number needed to treat; NR = not reporte
not statistically significant; OR = odds ratio; PC = placebtrolled; PBO = placebo;; PG = parallel group; PP = per prdddegrothromin time; RBV = ribavirin; RCT = randomized controlled RRI>
relative risk; RRR = relative risk reduction; SAE = serioassadwent; SE = standard err8VR12 = sustained virologic response at 12 weeks after therapy completed; TE = treatméenhes@eiN =
treatment naiveTx = treatment{JLN = upper limit of normalvk = weeks; wt = weight; y = years; uL = microliters.

Glecaprevir/Pibrentasvir (G/P)

SeeAppendix 6for Highlights of Prescribing Informatiofrom the manufacturer, including Boxed Warnings and Risk Evaluation Mitigation Strategies (if
applicable), indications, dosage and administration, formulations, contraindications, warnings and precautions, adveoses reaag interactions and use in
specific populations.

Clinical Efficacy:

The FDA approved G/P based on evidence from nine clinical trials (n=2369) in both treatment naive and treatment expatientedithout cirrhosis and
with compensated cirrhosi¥. The majorityof these remain unpublished and are only available as padistracts The FDA review documents are also not
available yet.

TreatmentExperienced

Data to support G/P in DAteatment experienced comes from one phase 2 wwih two parts(MAGELLAN part 1 and 2)Table §. Part 1 is anpertlabel,

phase 2 doseanging study comparing 3 arms of G/P in HCV GT 1 patients without cirrhosis and with prior DAA treatment exfleflieadewer dose arm

was halted earlyand allremainingpatients were randomized to either G/P or G/P + RBV for 12 weeks (ath@) dose that wagDA approved (300 mg/120
mg). This study has many serious limitations and flaalsding high risk of selection, performance, and detection bias due to the-lapehdesign, no
information on how patients were randomizeghbalancedaselinecharacteristicsandlack of acomparator group.A doseresponse was not clear since the
SVR12 rate was higher in the low dose group (100%; 6/6) compared to the high dose group (86%duii2@)small populatiotimits ability to make any
conclusionsAdditionally, the most common prior DA¥®ntaining regimen was boceprevir plus PEG/RBV (n=10) and telaprevir plus PEG/RBV (n=8), both of
which are no longer used in clinical practice. A total of 8 patients received LD¥&CHreceived SOF/SMV. Sikayr percent (33/50) of patients had a
baseline fibrosis stage of ffl. Overall, SVR was achieved in 92% (46/50; 95%0C) Bfipatients. The SVR in the higher dose group without RBV was 86%
(19/22; 95% CI 6%95) and was 95% (21/22; 95% CI988 inthe high dose group with RBV. The sample size was not large enough to determine the impact of
adding RBV to G/P.
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MAGELLAN, part 2 was a multicenter, randomized, open latoiell comparing G/P for 12 (n=44) or 16 weeks (n=47) in patients with GT anaf @rior DAA
treatment failure with either a NS5A and/or NS3 protease inhibitor, including those with compensated citthalsimst all of the patients were GT 1 (74%

with GT 1la and 21% with GT 1b). The overall SVR12 was 89% (39/44) in those receivint2@iedks and 91% (43/47) in those receiving therapy for 16

weeks. There were 4 patients in thé-weekgroup with virologic failure and zero witklapsecompared to 1 patient with virolgicfailure and 4 withrelapsein

the 12-weekgroup. When brokedown based on prior DAA therapy, SVR rates were lower in those patients who had been on both a NS3 protease inhibitor
NS5A inhibitorTable8). This study is only available in poster abstract form and cannot be fully assessed for quality. R&sultddwn by cirrhosis or nen
cirrhosis were not available, and numbers are extremely small. The study was not designed to make definitive conclagionsgo@ms DAA regimen.

There is insufficient evidence with G/P for Di#édatment experiencegbatients with cirrhosis, hepatitis B virus (HBV), HIV coinfection, genotypes other than GT
1, or discontinuation of a previous treatment regimen due to +aaiherence.

Table 8:SVR rates in clinical trials including treatmeakperienced GT 1 patients tréad with G/P:

MAGELLAN part 2 MAGELLAN part 1
G/P x 12 weeks G/P x 16 weeks G/P x 12 weeks G/P + RBV x 12 weeks

Overall 89% (39/44) 91% (43/47) 86% (19/22) 95% (21/22)
Compensated Cirrhosis | N/A N/A Excluded Excluded

Without Cirrhosis N/A N/A N/A N/A

Prior NS3 PI 100% (14/14/) 100% (13/13) N/A N/A

Prior NS5A inhibitor 88% (14/16) 94% (17/18) N/A N/A

Prior NS3 Pl + NS5A 79% (11/14) 81% (13/16) N/A N/A

TreatmentNaive:

Efficacy of G/P in treatment naive G& patients without cirrhosis wasvaluatedin two phase 2 opetabd, multicenter, doseanging trials evaluating G/P for 8
and 12 weeks that excluded patients with HBV, HIV and cirrhosis (n24fB¢se studies helped determine the optindaise basean higher efficacy of the
higherdose in GT 3 patientsthe 8week treatment course resulted in ¥8% SVR12 in those with GT 1, 2, or 3.

Additionally,G/P was studied in six phase 3 tridlalfles 9 and )0 However, only one of these has been published and can be assessed fof4(sakty
evidence table)All of the phase 3 trials includdgreatmentnaive patients, or those who did not respond to treatment with PEG/RBV or SOF +~RBG +/
Treatment with a DAA other than SOF was not incluéfedr of the clinical trials excluded those with cirrho3ab(e9). The majority of patientsicluded in
these trials had fibrosis stage#Q (~80%) and thus limits applicability to the Oregon Medicaid populafithririals except ENDURANCE 1 excluded HIV co
infection, and all trials excluded HBWhd those with CrQéss tharb0 mL/min. The mgority of patients were white and had more mild diseagél of thee trials
remain unpublished and cannot be assessed for quality. They were alalperother than ENDURANEEY GT 2 HCV, which had a placebo comparator.
ENDURANGEwas the only tribto include an active control group (SOF + DCV). Information on SVR24 is not available at this 8meek regimen was
included in GT 1 and GT 3. Trials including GT 2 and GT 4, 5, or 6 only included a 12 week arm of G/P.
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ENDURANGEdemonstratel similar SVR12 rates with 8 weeks of therapy in GT 1 compared to 12 weeks (99.1% vs. 99.7%). This study includesiv@ghpatient
HIV ceinfection, and all 33 achieved SVR12 regardless of duraitMDURANGEwas adouble blind placebo controlled trieresulting in superiority of 12

weeks of G/P compared to a historical control SVR 12 of 95%. The SVR12 rate was 99.5%. Information on how the stddy wasabiilomized is not

available at this time SVR12 rates for the deferred treatment placefyoup arealso not availablelt is unclear why an 8 week course was not evaluated in the
phase 3 trial. ENDURANER®as the only trial including an active control, SOF + DCV for 12 weeks. The study also included an 8 week arm ov&/Rhisowe
wasa non randomized arm added after the completion of the stuBgth the 8 and 12week G/P regimens met neinferiority criteria to SOF + DCV with

SVR12 ratesf 95-97%.

Tabke 9. Phase 3 unpublished trials in treatment naive nanrhotic GT 16 patients

Clinical Trials
ENDURANCE ENDURANGCE ENDURANCE ENDURANGE
Study Design Openlabel, MC DB, PC, RCT Openlabel, partially MC, openlabel,single arm
randomized*, activecontrol
Comparson G/P 8 weeks (n=351) vs. G/I G/P x 12 weeks (n=202) vs. | G/P 12 weeks (n=233) vs. S{ G/P x 12 week&=121)
for 12 weeks (n=352) placebo (deferred treatment) + DCV 12 weeks (n=115)
(n=100)vs. historical rate versus G/P 8 weeks (n=157
95%
Genotypes included GT1 GT 2 GT3 GT 4,5,0r6
Cirrhosis Inclusion Noncirrhosis only Noncirrhosis only Noncirrhosis only Noncirrhosis only
Duration 8 vs. 12 weeks 12 weeks 8 weeks 8 weeks
Fibrosis Stage 85% FeF1 80% F&F2 83% FeF1 86%FO0F1
Publication Status Unpublished; poster only Unpublished; poster only Unpublished; poster only Unpublished; poster only
SVR 12 99.1% (332/335) with 8 99.5% (195/196) G/P 12 weeks: 95% (222/23| GT 4: 98.7%% (75/76)
weeks vs. 99.7% (331/332) DCV + SOF: 97%11/115) GT 5: 100% (26/26)
with 12 weeks G/P 8 weeks 95% (149/157)| GT 6: 100% (19/19)
*non-randomized 3 arm with G/P for 8 weeks was added

Two additional phase 3 trials included compensated cirrhosis @abt€10), one of which has begpublished(see Evidence Table)lhese were both open
label, single arm, multicenter trialfhe EXPEDITIEINrial wasan opentlabel, singlearm, phase 3 trial with many limitatiorté.It evduated 12 weeks of G/P in
patients (n=146) with GT 1, 2, 4, 5 or 6 with compensated cirrhosis-@lIgld A only)Patientswith GT 3HCVdecompensated cirrhosis, ChiRligh B or C, HIV,
HBV, or other sources of liver disease were excluded. Due touldg design (opettabeland non-randomized), there is a high risk of bias in this trial.
Nonethelessthe magnitude o&ffectwas significantand 99% (145/146) of patients achieved an SVR12 (95%10D%8 The study did not report SVR24 rates.
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SVR was achieved regardless of baseline REs trial excluded those with GW8ichis a more difficult patient population to treat and results may appear

more favorable without this gpulation. The only data in this population comes from a phase 2 dpbal study comparing 12 weeks of Giz28) to 12 weeks

with RBV (n=27h DAAtreatment naivepatients with GT 3 and compensated cirrhd8ifhose who had previous treatment with PEG/RBWé& group without

RBV were extended to 16 weeks of G/P (nF4j)e SVR12 rate was 96% (27/28; 95% CI 82 to 99) in GT3 patients who received G/P without RBV. Three out o
the 4 treatmentexperienced patients who received 16 weeks achieved SVR12. S¥&Raehieved by 100% (27/27; 95% CI 88 to 10) of patients in the G/P +
RBVarm.Si nce this group wasn’ t i ntbeoptich@ tleatment durdtierangtte denefit oBRBY forlGIT 8 patieotpwithi r i al s
compensated cirrhosisemains unclear.

Almost all of the G/Rrialsexcluded those with renal impairment (CrCl <8@min). However, G/P is currently approved for those with kidney disease based on
the EXPEDITIONtrial in patientgn=104)with stage 4 or 5 chronic kidney disease (CKO)wenty patients (19%) also had compensated cirrhosis and 82% were
hemodialysis dependenthe overall SVR12 rate was 98% (102/104). This triaimeraapublished and cannot be assessed for qualitywever, it was &
opertlabel, single arm study with no comparator.

Table10.Phase 3 G/P trials in treatment naive CHC with compensated cirrhosis

DAATreatment Experienced
EXPEDITION EXPEDITIOH
Study Design Openlabel, singlearm, MC Openlabel, singlearm, MC
Comparator None None
Genotypes included GT1,2,4,5, 6 (n=146) GT 16 (n=104)
Cirrhosis Inclusion Compensated Cirrhosis (Chirdigh A) only; Non-Cirrhosis or compensated cirrhosis astdge
4/5 CKD
Duration 12 weeks 12 weeks
Fibrosis Stage/patient Compensated Cirrhosis 19% (20) with compensated cirrhosis; 82%
population hemodialysis dependent
Publication Status Published Unpublished; poster abstract
SVR 12 99% (145/146); 95% G8-100 98% (102/104)

Clinical Safety:
The most common adverse events in clinical trials were fatffjligo) headach€13%) and nausea8%)*° There were low discontinuations due to adverse
events(0.1%)or serious adverse events in dtial trials.

There were two controlled trials of G/P (ENDURAR@Rd ENDURANQGE ENDURAN&Ehad a placebo group and adverse reactions that occurred in >5% of
patients and more than placebo included headache (9% vs. 6%), nausea (6%avsl 8ba)rhe (5% vs. 298y. ENDURANGEincluded an active comparator
group with DCV + SOF and adyv er snaiveradultseithoubacirrbosis agepnoludédendiabliedil. 25 % of tr eat me
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G/P x 8 weeks (n=157) G/P x 12 weeks (n=233) DCV + SOF x 12 weeks (n=11
Headache 16% 17% 15%
Fatigue 11% 14% 12%
Nausea 9% 12% 12%
Diarrhea 7% 3% 2%

There are potential druglrug interactions that need to be accounted for with G/P since they are substrateglpédprotein inhibitors of CYPP450 enzymes.
Treatment with G/P is not recommended for those with moderate or severe hepatic impairment-RoiitdB or C) due to a presumed class effect of the
protease inhibitors and the increased risk of serious liver injury in those with underlying advanced liver disease.

Tablel2. Pharmacologyand Pharmacokinetic Properties.

Parameter Glecaprevir Pibrentasvir
Mechanism of Action | HCV NS3/4A protease inhibitor NS5A inhibitor

Oral Bioavailability N/A N/A

Distribution and 97.5% protein bound >99.9% protein bound
Protein Binding

Elimination Feces (92.1%), urine (0.7%) Feces (96.6%)
HalfLife 6 hours 13 hours

Metabolism Secondary to CYP3A None

AbbreviationsHCV: hepatitis C virus, N/A: not available

Comparative Clinical Efficacy

ClinicallyRelevant Endpoints: Primary Study Endpoint:
1) Hepatocellular Carcinoma 2) Sustained Virologic Response at 12 weeks-frestment (SVR12)
2) Mortality

3) Liver Transplant

4) Decompensatetiver Disease

5) DiscontinuatiorRates Due to Adverse Events
6) Severe Adverse Events

6) Quality of Life
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Tablel3. Comparative Evidence Table

Ref./ Drug Regimens/ Patient Population | N Efficacy Endpoints ARR/NNT| Safety Outcomes ARR/NNH | Risk of Bias/
Study Design | Duration Applicability
2..Fornsetal.| 1.G/P Demographics ITT SVR12 Discontinuations due Risk of Biaglow/high/unclear):
EXPEDITION Treatment naive, 1.146 to adverse events SelectionBias high; openlabel, singlearm,
|l44 GT1,2,3,40r6 1. 145/146; 99% (95% CI-9§ N/A N/A non-randomized

X 12 weeks with compensated 100) 1.0 PerformanceBias high; openlabel
Singlearm, cirrhosis (Child Attrition: DetectionBias high; openlabel
openlabel, Pugh A) 1.0 Attrition Bias unclear; low attrition overall
MC, phase 3 Reporting Biasunclear; full protocol not

Keylnclusion available

Criteria >18 y/o,
treatment naive,
compensated
cirrhosis.

KeyExclusion
Criteria
decompensated
cirrhosis, @ild-Pugh
B or C unstable
psychiatric disease,
significant cardiac
disease,
malignancy,
abnormal AST/ALT,
bilirubin > 3 ULN,
plts < 60,000,
HgA1C > 8.5%, CrC
< 50n/min, Hg <
12 albumin < 3,
chronic liverdisease
of nonrHCV origin,
HBV, HIValcoholor
drug abuse within
previous 6 months

Applicability:

Patient Majority (60%) were GT1, 82% white
75% treatmentnaive. Extensive exclusion
criteria limits generalizability. GT 3, a more
difficult population to treat, excluded.
Intervention N/A

Comparator No active comparator
Outcomes SVR12 remains an invalidated
surogate outcome.

Setting Multicenter: Belgium , Canada,
Germany, South Africa, Spain, U.S.

Sponsored by Abbvie. Abbvie was involved
data collection, statistical analysis, and
writing of the manuscript.

Abbreviations AE = adverse events; ALT = alanine aminotransferadsRl = absolute risk increase; ARR = absolute risk reduction; Cl = confidence @kDvalgchronic kidney disease; CrCl = creatining
clearance; CV = cardiovasculaB = doublélind; DAA = direcacting antiviral; D/C = discontinue; DM = diabetes mellitus; DTG = deferred treatment Bfoemjection fractiodtAS = full analysis set;
FDA = U.$00d and Drug Administration; GT = genotype;; HBV = hepatitis B virus; HCC = hepatocellular c&t€Nomaepatitis C virug'o = history ofHG = hemoglobirMC = multicentered; MD =
mean diference mITT = modified intention to treal\l = number of subjects; NA = not applicable; NNH = number needed to harm; NNT = nhumber needed to treat; NRrathtN&= not statistically
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significant; OR = odds ratio; PC = placebntrolled; PBO = placebo;; PG = parallel group; PP = per prdddegirothrombin time; RBV = ribavirin; RCT = randomized controlledriRat; relative risk; RRF
= relative risk rduction; SAE = serious age event; SE = standard err8WR12 = sustained virologic response at 12 weeks after therapy completed; TE = treatment experienced; TN = treatnfent

= treatment; ULN = upper limit of normalk = weeks; wt = weight; yyears; uL = microliters.
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Appendix 1: Current Preferred Drug List

ROUTE FORMULATION BRAND GENERIC PDL
ORAL TABLET DAKLINZA DACLATASVIR DIHYDROCHLORIDE Y
ORAL TABLET DAKLINZA DACLATASVIR DIHYDROCHLORIDE Y
ORAL TABLET HARVONI LEDIPASVIR/SOFOSBUVIR Y
ORAL TABLET SOVALDI SOFOSBUVIR Y
ORAL TAB DS PK VIEKIRA PAK OMBITA/PARITAP/RITON/DASABUVIR N
ORAL TABLET TECHNIVIE OMBITASVIR/PARITAPREV/RITONAV N
ORAL TABLET ZEPATIER ELBASVIR/GRAZOPREVIR N
ORAL CAPSULE OLYSIO SIMEPREVIR SODIUM N
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Appendix 2: OVID Search Results
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Appendix3: Summary of Randomized Controlled Trials

RandomizedControlled Trials:

After initial review, 23 trials wermanually reviewed from the literature searciThe majority of trials were excluded due to wrong study design, wrong
comparator, poor qualityor unapproved medicatiorthe remaining trials are bréfly described in the table below.

Table 1: Description of Randomized Comparative Clinical Trials

Study Comparison Population Results (Primary Outcome; SVR12)
Gane, 201& (2 | ABF493(glecaprevir) GT3 and GT1, with compensated cirrhosis SVR12: SVR12:
phase llopen | ABF530(pibrentasvirit/- | (n=82) GT1; 12 weeks: GT3; 12 weeks:
label single RBV, 12 or 16 weeks 26/27 (96%; 95% CI D) 27128 (96%; 95% CI| &29)
armtrials)
GT3; + RBV
27/27 (100%; 95% CI-880)
Kwo, 2017% (2 | Glecaprevir/pibrentasvir | GT16 without cirrhosis SVR12:
phase Il, open | dose ranging study with o GT1:
label trials) without RBV 200 mg/40 mg: 38/3997%; 95% CI 8100)

200 mg/120 mg: 40/40 (100%; 95% Ci19D)

GT2:
200 mg/120 mg: 24/24 (10%; 95% Cl18®)
300 mg/120 mg: 24/2%96%; 95% CI &a0)

GT3:

200 mg/40 mg: 25/30 (83%; 95% Ci%H

200 mg/120 mg 28/30 (93%; 95% CIIB)

200 mg/120 mg RBV: 29/30 (94%; 95% CII8)
300 mg/120 mg: 28/30 (93%; 95% CIE)

Gane, 2018 SOF/VEL/GS3857 4, 6, GT 1 or 3 with or withoutompensated SVR12 SVR12:
(phase Il, open| and 8 weeks cirrhosis (n=161) GT1 GT3:
label trial) Treatmentnaive 6 weeks: Treatmentnaive, with

14/15 (930; 95% @8-99) cirrhosis; 6 wk

15/18 (83%0; 95% (39-96)
Treatmentnaive, with
cirrhosis; 6 weeks PEG/RB¥xperienced, with
13/15 (87%95% C60 to 98)  cirrhosis8 wk
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19/19 (100%; 95% CI-d8D0)
PEG/RB¥xperienced; 8 wk
17/17 (100%95% C81 to DAAexperienced; 8 wk
100) 4/4 (100%40-100)

DAAexperienced, 6 wk
20/30 (67%95% CH7 to 83)

Plexperienced; 8 wk
25/28 (89905% CV2-98)

Bourliere,
2017 (2 phase
lIRCTp

SOF/VEL/VXP

GT16 previously treatedvith a DAA
containing regimen

Previous NS5A inhibitor Previous treated with DAA,

SVR12: not including NS5A inhibitor

SOF/VEL/VXP: 253/263 (96% SOFNEL/VXP: 178/182 (98%
SOF/VEL: 136/151 (90%)

Leroy, 2016 DCV/SOF + RBV for 12 o] GT 3 with advanced fibrosis or compensat| SVR12:

RCT, phase lll,| 16 weeks cirrhosis 12 wk: 21/24 (87.5%; 95% CIl 6B.B3)

openlabel 16 wk: 24/26 (92.3%; 95% CI| 789.1)

Kwo, 2017° EBR/GZR x 12 weeks vs.| GT 1, 4, or 6 with or without cirrhosis, SVR12: SVR12:

Phasell, open | EBR/GZR + RBV x 12 previously treated with PEG/RBV (n=420) | 12 weeks: 16 weeks:

label, RCT weeks vs. EBR/GZR x 16 EBR/GZR: 92.4% EBR/GZR: 92.4%
weeks vs. EBR/GZR + RE EBR/GZR + RED4.2% EBR/GZR + RBEP8.1%

X 16 week
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Appendix 4:Abstractsof Randomized Controlled Trials

1. Gane, Poordad, Wang, et al. High Efficacy of488Tand AB-b30 Treatment in Patients With HCV Genotype 1 or 3 Infection and Compensated
CirrhosisGastroenterology2016 Oct;151(4):65659.e1. doi: 10.1053/j.gastr0.2016.07.020. Epub 2016 Jul 25.

BACKGBUND & AIMS:

The combination of ABZ93 (NS3/4A protease inhibitor) plus AB30D (NS5A inhibitor) has shown high rates of sustained virologic response -atgabstent
week 12 (SVR12) in noncirrhotic patients infected with hepatitis C virus (HCV) gen@®) -6. We describe 2 opelabel phase 2 studies investigating the
efficacy and safety of ABI3 plus AB-b30 with or without ribavirin (RBV) in Gkt GT3infected patients with compensated cirrhosis.

METHODS:

Patients with GT1 infection receiv@®0 mg AB-R93 plus 120 mg ABF30 for 12 weeks. Patients with GT3 infection were randomized 1:1 to receive 300 mg
ABT493 plus 120 mg ABAI30 with or without oncedaily 800 mg RBV for 12 weeks; treatmemrperienced patients who were not treated with RE¢eived 16
weeks of therapy. Efficacy was measured by SVR12, defined as @&&NAd®vel less than 25 IU/mL. Adverse events and laboratory parameters were evaluated
throughout the study.

RESULTS:

Twentyseven patients with GT1 infection and 55 patienthv& T3 infection were enrolled. The majority were treatmeaive (84%) and male (65%). In
patients with GT1 infection, SVR12 was achieved by 96% (26 of 27; 95% confidence interve® 9L df patients, with 1 relapse. Among Ghiected patients,
SVR2 was achieved in 96% (27 of 28; 95% C8Pdf patients in the RBiee arm (1 relapse), and in 100% (27 of 27; 95% €lQ88in the RB¢ontaining
arm. The most common adverse events were headache, fatigue, and nausea. Laboratory abnormalitieseyveoepatient discontinued treatment.

CONCLUSIONS:
In cirrhotic HCV GTr GT3infected patients, AB#93 plus ABB30 with or without RBV achieved SVR12 rates of-96086 and was well tolerated.
ClinicalTrials.gov identifiers NCT02243280 and NCB2224

2. Kwo PY, Poordad Ksatryan A, Wang S, Wyles DL. Glecaprevir and pibrentasvir yield high response rates in patients with HCV gewittympat 1
cirrhosis.J Hepatol2017 Aug;67(2):26371. doi: 10.1016/j.jhep.2017.03.039. Epub 2017 Apr 13.

BACKGROUND & AIMS:

Hepatitis C virus (HCV) therapy that is highly efficacious, pangenotypic, with a high barrier to resistance and shont tieasti@n is desirable. The efficacy
and safety of 8and 12week treatments with glecaprevir (ABM3; NS3/44rotease inhibitor) and pibrentasvir (ABBO; NS5A inhibitor) were evaluated in
non-cirrhotic patients with chronic HCV genotyp® Infection.
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METHODS:

SURVEYGARind SURVEY@Rvere phase Il, opelabel, multicenter, dos@anging trials including pints with chronic HCV genotypeblinfection who were
either previously untreated or treated with pegylated interferon plus ribavirin. Patients receiveddailyeglecaprevir plus pibrentasvir at varying doses with or
without ribavirin for 8 or 12weekd he primary efficacy endpoint was the percentage of patients with a sustained virologic responsetetgtosent week 12
(SVR12).

RESULTS:

Of the 449 patients who received varying doses of glecaprevir plus pibrentasvir, 25%, 29%, 39%, and 8% hadyid€¥,gxr®) and -4 infection,

respectively. Twelvaveek treatment achieved SVR12 inB00%, 96100%, 8384%, and 100% in genotypes 1, 2, 3, aitid despectively. Eightveek treatment

with 300mg glecaprevir plus 120mg pibrentasvir in genotyp@-1or 3-infected patients yielded 9388% SVR12 with no virologic failures. Three (0.7%) patients
discontinued treatment due to adverse events; most events were mild (grade 1) in severity. Nmapostlanine aminotransferase elevations were observed.

CONCLSIONS:
Glecaprevir plus pibrentasvir was well tolerated and achieved high sustained virologic response rates in HCV gettygeted patients without cirrhosis
following 8 or 12-week treatment durations.

LAY SUMMARY:

The combination of direeacting antivirals glecaprevir and pibrentasvir comprise a etaity, alforal, pangenotypic treatment for HCV genotypé infection.
This article describes results from two phase Il trials investigating a range of doses at treatment durations of 8 or ih24¥@ekatients without cirrhosis.
Efficacy of the optimal dose, as determined by rates of sustained virologic response-aeptrsent week 12, ranged from 92%00%; treatment was well
tolerated and significant laboratory abnormalities were rare.

3. GaneEkJ, Schwabe C, Hyland RH. Efficacy of the Combination of Sofosbuvir, Velpatasvir, and the NS3/4A Protease-885GiiarTe&tmeniNaive
or Previously Treated Patients With Hepatitis C Virus Genotype 1 or 3 Infections. Gastroenterology. 20163%d@@486.e1. doi:
10.1053/j.gastro.2016.05.021. Epub 2016 May 27.

BACKGROUND & AIMS:
We performed a phase 2 trial of the efficacy and safety of 4, 6, and 8 weeks of sofosbuvir, given in combination withA in&ibi&5 velpatasvir and the
NS3/4A potease inhibitor G8857, in patients with hepatitis C virus (HCV) infection.

METHODS:

We enrolled 161 treatmenhaive or previously treated patients infected with HCV genotypes 1 or 3 with or without compensated cirrhosis at 2 célgers in
Zealand, frm September 2014 through March 2015. All patients received sofosbuvir (400 mg) and velpatasvir (100 mgd@brs(B® mg) once daily. The
primary efficacy end point was sustained virologic response at 12 weeks after therapy (SVR12). The duratiapyofvideedetermined by baseline patient
characteristics: 4 or 6 weeks for treatmemive patients without cirrhosis, 6 weeks for treatmeraive patients with cirrhosis, and 6 or 8 weeks for treatrent
experienced patients with or without cirrhosis.
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RESULS:

Four weeks of sofosbuvir, velpatasvir, andd857 produced an SVR12 in 4 of 15 (27%) treatmai\e patients with HCV genotype 1 without cirrhosis. Six
weeks of this combination produced a SVR12 in 14 of 15 (93%) treatraérd patients with HCV getype 1 without cirrhosis, in 13 of 15 (87%) treatment

naive genotype 1 patients with cirrhosis, in 15 of 18 (83%) treatmaive patients with HCV genotype 3 with cirrhosis, and in 20 of 30 (67%) patients with HCV
genotype 1 who had failed an -@ltal regimen of 2 or more direeacting antiviral agents. Eight weeks of the drug combination produced an SVR12 in 17 of 17
(100%) patients with HCV genotype 1, in 19 of 19 (100%) patients with HCV genotype 3 and cirrhosis who had failed pegidedadiusribavirin, in 25 of

28 (89%) patients with HCV genotype 1 who had failed protease inhilas®d triple therapy, and in 4 of 4 (100%) patients with HCV genotype 3 who had failed
anallor al r e gi medingartiviral agerdsi Tiheentost commompoeted adverse events were headache, nausea, and fatigue.

CONCLUSIONS:
Eight weeks of treatment with the combination of sofosbuvir, velpatasvir, ar8i85% produced an SVR12 in most treatmaaive or previously treated
patients with HCV genotype 1 oiirffections, including those with compensated cirrhosis. ClinicalTrials.gov, Number: NCT02202980.

4. Bourliere M, Gordon SC, Flamm SL, CoopeRé&hiji ATong M. Sofosbuvir, Velpatasvir, and Voxilaprevir for Previously Treated HCV Inifé&iagh.J
Med. 2017 Jun 1;376(22):213146. doi: 10.1056/NEJM0al1613512.

BACKGROUND:
Patients who are chronically infected with hepatitis C virus (HCV) and who do not have a sustained virologic resporesgrattat with regimens containing
directacting antiviral agets (DAAS) have limited retreatment options.

METHODS:

We conducted two phase 3 trials involving patients who had been previously treated with-adbfadning regimen. In POLARISpatients with HCV genotype
1 infection who had previously received a ragn containing an NS5A inhibitor were randomly assigned in a 1:1 ratio to receive either the nucleotide
polymerase inhibitor sofosbuvir, the NS5A inhibitor velpatasvir, and the protease inhibitor voxilaprevir (150 patientehimgrzlacebo (150 patiegs} once
daily for 12 weeks. Patients who were infected with HCV of other genotypes (114 patients) were enrolled in the sefelgiatasvirvoxilaprevir group. In
POLARI8, patients with HCV genotype 1, 2, or 3 infection who had previously received eeDitnen but not an NS5A inhibitor were randomly assigned in a
1:1 ratio to receive sofosbuvirelpatasvirvoxilaprevir (163 patients) or sofosbuwielpatasvir (151 patients) for 12 weeks. An additional 19 patients with HCV
genotype 4 infection were enfied in the sofosbuvivelpatasvirvoxilaprevir group.

RESULTS:

In the three activareatment groups, 46% of the patients had compensated cirrhosis. In POLARES ate of sustained virologic response was 96% with
sofosbuvirvelpatasvirvoxilaprevir, & compared with 0% with placebo. In POLARKge rate of response was 98% with sofosbwelpatasvirvoxilaprevir and
90% with sofosbuwivelpatasvir. The most common adverse events were headache, fatigue, diarrhea, and nausea. In tteeatteat goups in both trials,
the percentage of patients who discontinued treatment owing to adverse events was 1% or lower.
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CONCLUSIONS:

Sofosbuvivelpatasvirvoxilaprevir taken for 12 weeks provided high rates of sustained virologic response among patiesss-C¥ genotypes in whom
treatment with a DAA regimen had previously failed. (Funded by Gilead Sciences; POARRPOLARKEClinicalTrials.gov numbse NCT02607735 and
NCT0263924Y.

5. Leroy V, Anugs P, Bronowicki, etizdclatasvir, sofosbuvir, amtbavirin for hepatitis C virus genotype 3 and advanced liver disease: A randomized phase
[l study (ALL-3+).Hepatology 2016 May;63(5):14301.

Patients with hepatitis C virus (HCV) genotype 3 infection, especially those with advanced liver disesballenging population in urgent need of optimally
effective therapies. The combination of daclatasvir (DCV; pangenotypic nonstructural protein 5A inhibitor) and sofosBumirdi®atide nonstructural protein
5B inhibitor) for 12 weeks previousliaved high efficacy (96%) in noncirrhotic genotype 3 infection. The phase HBAIMy (N = 50) evaluated DSWF

with ribavirin (RBV) in treatmentaive (n = 13) or treatmergxperienced (n = 37) genotyper#ected patients with advanced fibrosis£rl4) or compensated
cirrhosis (n = 36). Patients were randomized 1:1 to receive -tgdeel DCVSOF (60 + 400 mg daily) with weitpaised RBV for 12 or 16 weeks. The primary
endpoint was sustained virological response at gosatment week 12 (SVR12).B12 (intentiorto-treat) was 90% overall (45 of 50): 88% (21 of 24) in the 12
week (91% observed) and 92% (24 of 26) in thevéék group. All patients with advanced fibrosis achieved SVR12. SVR12 in patients with cirrhosis was 86%
overall (31 of 36): 83945 of 18) in the 12veek (88% observed) and 89% (16 of 18) in thev&ék group; for treatmenkxperienced patients with cirrhosis,
these values were 87% (26 of 30), 88% (14 of 16; 93% observed), and 86% (12 of 14), respectively. One-pag@nyad) did not enter postreatment
follow-up (death unrelated to treatment). There were 4 relapses (2 per group) and no virological breakthroughs. The most commereagnts (AES) were
insomnia, fatigue, and headache. There were no discontinuations foadEno treatmentelated serious AEs.

CONCLUSION:
The aloral regimen of DGC8OFRBY was well tolerated and resulted in high and similar SVR12 after 12 or 16 weeks of treatment among genfayme 3
patients with advanced liver disease, irrespeetdf past HCV treatment experience.

6. Kwo P, Gane EJ, Peng CY, Pearlman B. Effectiveness of Elbasvir and Grazoprevir Combination, With or Without Rikatinientf&xperienced
Patients With Chronic Hepatitis C Infecti@astroenterology2017Jan;152(1):16475.e4. doi: 10.1053/j.gastr0.2016.09.045. Epub 2016 Oct 5.

BACKGROUND & AIMS:

Patients infected with hepatitis C virus (HCV) genotype 1, 4, or 6, with or without cirrhosis, previously treated sriteiegn and ribavirin, are a chalige
to treat. We performed a phase 3 randomized controlled ofmrel trial to assess the effects of 12 or 16 weeks of treatment with-odadg elbasvir (an HCV
NS5A inhibitor, 50 mg) and grazoprevir (an HCV NS3/4A protease inhibitor, 100 mg), irdadixedmbination tablet, with or without twiedaily ribavirin, in
this patient population.

METHODS:
We analyzed data from 420 patients (35% with cirrhosis, 64% with a null or partial responseiitepiegon and ribavirin) who were randomly assigned
(1:1:1:1) to groups given elbasvir and grazoprevir once daily, with or without-thade ribavirin, for 12 or 16 weeks, at 65 study centers in 15 countries in
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Europe, Asia, and Central and North America. Randomization was stratified by cirrhosis staye arigheginterferon and ribavirin treatment failure. HCV
RNA was measured using COBAS TagMan v2.0. The primary end point was HCV RNA <15 IU/mL, 12 weeks after completion8VrRdmeve aimed to
determine whether the proportion of patients aidving an SVR12 in any group was greater than the reference rate (58%).

RESULTS:

With 12 weeks of treatment, an SVR12 was achieved by 92.4% of patients given elbasvir and grazoprevir and 94.2% ovgagdvas\gr and grazoprevir

with ribavirin. Wih 16 weeks of treatment, an SVR12 was achieved by 92.4% of patients given elbasvir and grazoprevir and 98.1% of pagtas\giend
grazoprevir with ribavirin. Among patients treated for 12 weeks without ribavirin, virologic failure occurredn®8 and 12.5% of patients with HCV

genotype 1a, 1b, or 4 infection, respectively. Among patients given elbasvir and grazoprevir for 12 weeks, virologicdaiae in 0% of patients infected

with HCV genotypes 1 and 4 who relapsed after complgtewinterferon and ribavirin, and 7.5% infected with HCV genotypes 1 and 4, respectively, with a null
or partial response to petnpterferon and ribavirin. Among patients treated for 16 weeks who received ribavirin, there were no incidences of viadlogic f
Common adverse events were fatigue (23.1%), headache (19.8%), and nausea (11.0%).

CONCLUSIONS:

The combination tablet of elbasvir and grazoprevir, with or without ribavirin, was highly efficacious in inducing an $dRar&srwith HCV genotype 4, or 6
infection failed by previous treatment with pegterferon and ribavirin, including patients with cirrhosis and/or a prior null response. The treatment was
generally well tolerated. ClinicalTrials.gov Number: NCT02105701.
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Appendix 5: Highlights of Prescribing Information for Vos@vi

HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use

VO SEVI safely and effectively. See full prescribing information for
VOSEVI.

VOSEVI™ (sofosbuvir, velpatasvir, and voxilaprevir) tablets, for
oral use
Initial U.S. Approval: 2017

WARNING: RISK OF HEPATITIS B VIRUS REACTIVATION IN
PATIENTS COINFECTED WITH HCV AND HBV
See full prescribing information for complete boxed warning.

Hepatitis B virus (HBV) reactivation has been reported, in some

cases resulting in fulminant hepatitis, hepatic failure, and death.
(5.1)

INDICATIONS AND USAGE
WOSEWI is a fixed-dose combination of sofosbuvir, a hepatitis C virus
(HCV) nucleotide analog MS5B polymerase inhibitor, velpatasvir, an
HCW NS5A inhibitor, and voxilaprevir, an HCW NS3/4A protease
inhibitor, and is indicated for the treatment of adult patients with
chronic HCY infection without cirrhosis or with compensated cirrhosis
(Chlld Pugh A) who have (1, 2.2, 14):
o« genotype 1, 2, 3, 4, 5, or 6 infection and have previously been
treated with an HCV regimen containing an NS5A inhibitor.
s genotype 1a or 3 infection and have previously been treated with an
HCW regimen containing sofosbuvir without an NS5A inhibitor.
o Additional benefit of VOSEYI over sofosbuvinivelpatasvir was
not shown in adults with genotype 1b, 2, 4, 5, or 6 infection
previously treated with sofosbuvir without an NS5A inhibitor.

---------------- —-DOSAGE AND ADMINISTRATION -———————

o Testing prior to the initiation of therapy: Test all patients for HBV
infaction by measuring HBsAg and anti-HBc. (2.1)

» Recommended dosage: One tablet (400 mg of sofosbuvir, 100 mg
of velpatasvir, and 100 mg of voxilaprevir) taken orally once daily
with food. (2.2)

+ See recommended treatment regimen and duration in table below

(2.2}
Patients Previously
Genotype Treated with an HCV gﬂgE:L
Regimen Containing:
1.2,3, 4,5 0or6 An NSEA inhibitor® 12 weeks
Sofosbuvir without an
laor3 NSEA inhibitor” 12 weeks

a. In clinical trials, prior NS5A inhibitor experience included daclatasvir, elbaswvir,
ledipasvir, ombitasvir, or velpataswir.

b. In clinical trials, prior treatment experience included sofosbuvir with or without
any of the following: peginterferon alfal/ribavirin, ribavirin, HCW NS3/44,
protease inhibitor (boceprevir, simeprevir or telaprevir).
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paritaprevir and ritonavir with dasabuvir): Viekira Bkiekira X® OMB/PTVR (ombitasvi, paritaprevir and ritonavir): Techni@eSOF/VE(sofosbuvir/velpatasvir): EpclugeSOHsofosbuvir): Soval@

+ A dosage recommendation cannot be made for patients with severe
renal impairment or end stage renal disease (2.3)

« VOSEW! is not recommended in patients with moderate or severe
hepatic impairment (Child-Pugh B or C) (2.4)

----------------- DOSAGE FORMS AND STRENGTHS ——————————
Tablets: 400 mg sofosbuvir, 100 mg velpatasvir, and 100 mg
voxilaprevir (3)

CONTRAINDICATIONS
Coadministration with rifampin. (4)

WARNINGS AND PRECAUTIONS ————

+ Risk of Hepatitis B virus reactivation: Test all patients for evidence of
current or prior HBY infection before initiation of HCV treatment.
Monitor HCW/HBY coinfected patients for HBV reactivation and
hepatitis flare during HCV treatment and post-treatment follow-
up. Initiate appropriate patient management for HBV infection as
clinically indicated. (5.1)

+ Bradycardia with amiodarone coadministration: Senous symptomatic
bradycardia may occur in patients taking amicdarone with VOSEWVI,
a sofosbuvir-containing regimen, particularly in patients also
receiving beta blockers, or those with underlying cardiac
comorbidities and/or advanced liver disease. Coadministration of
amiodarone with VOSEWV! is not recommended. In patients without
alternative viable treatment options, cardiac monitoring is
recommended. (5.2, 7.3)

ADVERSE REACTIONS

+ The most common adverse reactions (incidence greater than or
equal to 10%, all grades) observed with treatment with WOSEWVI for
12 weeks were headache, fatigue, diarrhea, and nausea. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Gilead
Sciences, Inc. at 1-300-GILEAD-5 or FDA at 1-800-FDA-1088 or
www.fda.govimedwatch.

DRUG INTERACTIONS

+ P-gp inducers and/or moderate to potent CYP inducers (e.g., St.
John's wort, carbamazepine): May decrease concentrations of
sofosbuvir, velpatasvir, and/or voxilaprevir. Use of VOSEWV] with P-
gp inducers and/or moderate to potent CYP inducers is not
recommendad (5.3, 7)

« Consult the full prescribing information prior to use for potential drug
interactions (4, 5.2, 5.3, T)

See 17 for PATIENT COUNSELING INFORMATION and
FDA-approved patient labeling.

Revised: 07/2017



Appendix 6: Highlights of Prescribing Information for Mavy®&st

HIGHLIGHTS OF PEESCRIEING INFORMATION

These highlights do not include all the information needed to use
MAVYRET safely and effectively. See full prescribing information for
MAVYRET.

MAVYRET™ (glecaprevir and pibrentasvir) tablets, for oral use
Imitial U.S. Approval: 2017

WARNING: RISK OF HEPATITIS B VIRUS REACTIVATION IN
PATIENTS COINFECTED WITH HCV AND HBV
See full prescribing information for complete boxed warning.
Hepatitis B virus (HBV) reactivation has been reported. in some cases
resulting in fulminant hepatitis, hepatic failure, and death. (5.1}

mmmmmmm e - INDICATIONS AND USAGE ------—-—-- - oo oo
MAVYRET is a fimed-doze combination of glecaprevir, a hepatitiz C virus
(HCWV) NS3/4A protease inhibitor, and pibrentasvir, an HCWV NS5A inhibitor,
and iz indicated for the freatment ofpa:uents with chromic HCW genotype [GT]
1,2, 3 4.5 or 6§ infection without cirthosiz and with compensated cirrhosis
(C]:u']d Pugh A). MAVYRET is also indicated for the treatment of adult
patients with HCV genotype 1 infection, who previously have been treated
with a regimen containing an HCW NS5 A inhibitor or an NS3/ ‘44 protease
inhibitor, but not both. (1)

- DMOSAGE AND ADMINISTRATION --—-—------------

= Testing Prior to the Initiation of Therapy: Test all patients for HEWV
infection by measuring HB=Ag and ant-HBe. (2.1)

+ Recommended deosage: Three tablets (total dailv dosze: glecaprevir 300 mg
and pibrentazwir 1207 mg) taken orally once daJh with food. (2.2)

+ See recommended treatment duration in tables below. 2.2)

Treatment-Naive Patients
Treatment Duration

No Cirrhosis

HCV Genotype Compensated Cirrhosis
{Child-Pugh A)

1.2.3. 4.5, or 8 weeks= 12 weeks

Treatment-Experienced Patients

Treatment Duration
HCV Patients Previoushy MNo Compensated
Genotype | Treated With a Eegimen Cirrhosis Cirrhosis
Containing: (Child-Pugh A)
An NS3A inhibitor without
prior treatment with an 16 weeks 16 weeks
1 NE3/4A protease inhibitor
An NS3/4A PT" without prier
treatment with am NS3A 2 weeks 12 weelks
mhibitor
1: 2: 4: j-. PRSJ g
weeks 12 weeks
or &

3 PRS® 16 weeks 16 weeks

1. In cliacal trals, subjects were treated with pnor regimens containing
ledipasvir and sofosbuvir or daclatasvir with pegyvlated interferon and
nibavinn.

2. In chmcal tnials, subjects were treated with prior regimens containing
simeprevir and sofoshuvir, or simeprevir, boceprevir, or telaprevir with
pegylated interfercn and ribavirin

3. PR.S=PFPrior treatment experience with regimens containing interfercn,
pegvlated interfercn, ribavinn, and/or sofosbuvir, but no prier treatment
experience Wwith an HCWV N53/4A PI or INS3A mhabitor.

= HCW/HIV-1 co-infection and patients with any degree of renal impamment:
Follow the dosage recommendations in the tables abowe. (2.2)

= Hepatic Impairment: MAVYFET is not recommended in patients with
moderate hepatic impairment (Child-Pugh B); and 15 contraindicated m
patients with severe hepatic impairment (Child-Pugh ). (2.3}

e - - DOSAGE FORMS AND STRENGTHS -----------—----
Tablets: 100 mg glecaprevir and 40 mg pibrentaswir. (3)

CONTRAINDICATIONS
= Patients with severe hepatic impaimment (Child-Pugh C). (4, 8.7, 12.3)
= Coadmmistration with atazanawvir and nifampin. (4)

—mmmm e e - - WARNINGS AND PRECAUTIONS - ----------- oo
Risk of Hepatitis B Virus Feactivation: Test all patients for evidence of
current or prior HEW infection before mitiation of HCWV treatment. Monitor
HCWV/HBW coinfected patients for HBW reactivation and hepatitiz flare during
HCV treatment and post-treatment follow—up. Intiate appropnate patient
management for HBW infection as clinically indicated. (3.1

----------------------- ADVERSE REACTIONS ----cccvmmmmmnnaaan.
In zubjects recerving MAVYRET, the most commeonly reported adwverse
reactions (greater than 10%%) are headache and fatigue. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact AbbVie Inc.
at 1-800-5633-9110 or FDA at 1-300-FDA-1038 or www.fda.gov/medwatch.

mmmmmmmm e o= DRUG INTERACTIONS - - - -- - e o e oo
Carbamarepine, efavirens, and St. John's wort may decrease concentrations of
glecaprevir and pibrentasvir. Coadminiztration of ine, efavirenz
confaining repimens, and 5t John s wort wath MAVYRET 1= not
recommended. (5.2}

Censult the full prezcribing information prior to and during treatment for
potentizl drug interactions. (4, 7, 12.3)

See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling.

EFevised: 32017
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Appendix7: Proposed Prior Authorization Criteria

Hepatitis C Direct-Acting Antivirals

Goals:
1 Approve use of cost-effective treatments supported by the medical evidence.
1 Provide consistent patient evaluations across all hepatitis C treatments.
1 Ensure appropriate patient selection based on disease severity, genotype, and patient comorbidities.

Length of Authorization:
1 8-12 weeks

Requires PA:
1 All direct-acting antivirals for treatment of Hepatitis C

Approval Criteria

1. What diagnosis is being treated? Record ICD10 code.

2. Is the request for treatment of chronic Yes: Go to #3 No: Pass to RPh. Deny;
Hepatitis C infection? medical appropriateness.

3. Is expected survival from non-HCV- Yes: Go to #4 No: Pass to RPh. Deny;
associated morbidities more than 1 medical appropriateness.
year?
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Approval Criteria

4. Has all of the following pre-treatment Yes: Record results of each test and go to #5 No: Pass to RPh. Request

testing been documented: updated testing.

a. Genotype testing in past 3 years;

b. Baseline HCV RNA level in past 6
months;

c. Current HIV status of patient

d. Current HBV status of patient

e. Pregnancy test in past 30 days for a
woman of child-bearing age; and

f. History of previous HCV treatment
and outcome?

Note: Direct-acting antiviral agents can re-
activate hepatitis B in some patients.
Patients with history of HBV should be
monitored carefully during and after
treatment for flare-up of hepatitis._Prior to
treatment with a DAA, all patients should be
tested for HBSAG, HBsAb, and HBCAB
status.
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Approval Criteria

5 Has-the-patientfalled-treatmentwith-any | Yes:Passto-RPh-DBeny:-medicalapproprateness: No+-Goto#6
. hibitors:
sias Iellewu_ng S |||_I|;b|te|s : : esi :
2;—Daclatasws plus seles,be - Note:li-urgent etreatmentis ||ee_ele_ d. resistancetesting
b;) I:eel_lpasun,_s!e_lesbu_n|| bi i ol FRUSE be-dene-to-indicate-susceptbility-to-preseribed
: . . .
= ofesbtvir+—Hbavirn-or PEGylated
below)-
6.5.  Which regimen is requested? Document and go to #76
7-6. Does the patient have HIV Yes: Goto #1211 No: Go to #37
coinfection AND--A biopsy,-imaging test
. liation f : lse i .
ARFH-orshearwave-elastography
MR cop e bee L e sl aee
" . enl liver fibrosi
[ELF]) to indi brosi ; ; | . ditional
AND- the patient and is under treatment | specific test (per HERC AUROC values) to be obtained to
by a specialist with experience in HIV? determine the stage of fibrosis. However, additional testing
el gleﬁstlllle;;sts_ e Righest .seele iR-the-range-wik-ne
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Approval Criteria

‘ 8.7. Does the patient have: Yes: Goto #1110 No: Go to #98
a) A biopsy, imaging test (transient

elastography [FibroScan®], acoustic | Note: Other imaging and blood tests are not recommended
radiation force impulse imaging based on evidence of poor sensitivity and specificity
[ARFI], or shear wave elastography compared to liver biopsy. However, if imaging testing is

‘ [SWE]) to indicate portal fibrosis with | not regionally available, a serum test (FIBROSpect II;

septa (METAVIR F2) advanced Fibrometer; enhanced liver fibrosis [ELF]) can be used to
fibrosis (METAVIR F3) or cirrhosis confirm METAVIR F3 or F4.

(METAVIR F4); or

For results falling in a range (e.g. F2 to F3), fibrosis stage

Clinical, radiologic or laboratory should be categorized as the higher F stage for the
evidence of complications of purpose of treatment, or require one additional, more
cirrhosis (ascites, portal specific test (per HERC AUROC values

hypertension, hepatic http://www.oregon.gov/oha/herc/CoverageGuidances/Liver-
encephalopathy, hepatocellular Fibrosis-CG.pdf) to be obtained to determine the stage of
carcinoma)? fibrosis. However, additional testing cannot be limited to

biopsy. After one additional test, if a range still exists, the
highest F score in the range will be used for determining
coverage.
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http://www.oregon.gov/oha/herc/CoverageGuidances/Liver-Fibrosis-CG.pdf

Approval Criteria

‘ 9.8. Does the patient have one of the Yes: Goto #1110 No: Go to #109

following extrahepatic manifestations of
Hepatitis C (with documentation from a
relevant specialist that their condition is
related to HCV)?

a) Type 2 or 3 cryoglobulinemia with
end-organ manifestations (i.e.,
leukocytoclastic vasculitis); or

b) Proteinuria, nephrotic syndrome, or
membranoproliferative
glomerulonephritis; or

c) Porphyria cutanea tarda or lichen

planus
d) Lymphomas (B-cell non-Hodgkin
lymphoma)
e) Type 2 Diabetes
| |20.9. Isthe patient in one of the following Yes: Go to #1110 No: Pass to RPh. Deny;
transplant settings: medical appropriateness.

a) Listed for a transplant and treatment
is essential to prevent recurrent
hepatitis C infection post-transplant;
or

b) Post solid organ transplant?

Direct Acting Antiviral AbbreviationB.CV/SORDaclatasvir + sofosbuvir): Dakli®zaSovald® EBR/GZRelbasvir/grazoprevir)Zepatie® LDV/SOFRledipasvir/sofosbuvir): Harva® OMB/PTVR + DASombitasvir,
paritaprevir and ritonavir with dasabuvir): Viekira Bkiekira X® OMB/PTVR (ombitasvi, paritaprevir and ritonavir): Techni@eSOF/VE(sofosbuvir/velpatasvir): EpclugeSOHsofosbuvir): Soval@



Approval Criteria

| 12.10. If METAVIR F4: Is the regimen Yes: Go to #1211 No: Pass to RPh. Deny;
prescribed by, or in consultation with, a medical appropriateness.
hepatologist, gastroenterologist, or
infectious disease specialist? OR Forward to DMAP for
further manual review to
If METAVIR F3: Is the regimen determine appropriateness
prescribed by, OR is the patient in the of prescriber.

process of establishing care with or in
consultation with a hepatologist,
gastroenterologist, or infectious disease
specialist? OR

If METAVIR <F2: The regimen does not
need to be prescribed by or in
consultation with a specialist?

12.11. In the previous 6 months: Yes: Go to #1312 No: Go to #1413

1 Has the patient actively abused
alcohol (>14 drinks per week for men
or >7 drinks per week for women or
binge alcohol use (>4 drinks per
occasion at least once a month); OR

1 Has the patient been diagnosed with
a substance use disorder; OR

1 Is the prescriber aware of current
alcohol abuse or illicit injectable drug

use?

13-12. Is the patient enrolled in a treatment No: Pass to RPh. Deny;
program under the care of an Yes: Go to #1413 medical appropriateness.
addiction/substance use treatment
specialist?
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Approval Criteria

14-13. Will the patient and provider comply
with all case management interventions
and adhere to monitoring requirements
required by the Oregon Health Authority,
including measuring and reporting of a
post-treatment viral load?

Yes: Goto #1514

No: Pass to RPh. Deny;
medical appropriateness.

15.14. Is the prescribed drug:
a) Elbasvir/grazoprevir for GT la
infection; or
b) Daclatasvir + sofosbuvir for GT 3
infection?

Yes: Go to #1615

No: Go to #1716

16.15. Has the patient had a baseline NS5a
resistance test show a resistant variant
to one of the agents in #167?

Yes: Pass to RPh; deny for appropriateness

No: Go to #1716

16.Is the prescribed regimen include a
NS3/4a protease inhibitor (elbasvir,
glecaprevir, simeprevir, paritaprevir,

voxilaprevir)?

Yes: Go to #17

No: Go to #18

17.Does the patient have moderate-severe

Yes: Pass to RPh: deny for appropriateness

hepatic impairment (Child-Pugh B or
Child-Pugh C)?

No: Go to #18

17.18. Is the prescribed drug regimen a
recommended regimen based on the
pati ent 6 stregreentacthinsp e
(retreatment or treatment naive) and
cirrhosis status (see Table 1)?

Yes: Approve for 8-12 weeks based on duration of
treatment indicated for approved regimen

No: Pass to RPh. Deny;
medical appropriateness.
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Table 1: Recommended Treatment Regimens for Chronic Hepatitis C.

[Pending P&T Committee Recommendations]

P&T Review: 9/16 (MH); 1/16; 5/15; 3/15; 1/15; 9/14; 1/14
Implementation: TBD; 2/12/16; 4/15; 1/15
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