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SUMMARY:

Novel directacting antiviralyDAAs) are now the standard of care for thanagemendf Hepatitis

C virus(HCV) infection. Branded DAAs are associated with high sustained virological response at
12 weekspost-completiorof therapy(SVR12),but are costly. We aimed to assess the efficacy of
generic oral DAAs in a real life clinical scenario. Consecutive patients with known HCV infection

who were treated with generacal DAA regimens(May 2015 to January 2017) were included.
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Demographic details, prior therapy and SVR12 were documedi@@. patients(mean age:
38.9x12.7years) werdreated with generic DAAs in the study time period. Their clinical
presentations included chronic hepatitis (@Hn 339(69.2%) of cases, compensated cirrhosis in
120 (24.48%) cases, and decompensated cirrhosis i(6.82%) cases. Genotype 3 was most
common (n=372, 75.9%) followed by genotype(i=97, 19.8%). Treatment naive and treatment
experienced (defined as having previous treatment with peginterferomibavitin) were 432
(88.2%) and| 5811.8%) respectively. Generic DAA treatment regimens inclustEfdsbuvir in
combination with ribavirinn=175), daclatasvir alon@=149), ribavirin and peginterferqn=80),
ledipasvir alongn=43), daclatasvir and ribavirim=37), and ledipasvir and ribavir(n=6). Overall
SVR12 was £95.9%(470/490) for all treatment regimens. SVR12 for treatamaive and
experiencegatients was 97.0%19/432) and 87.9 %%1/58) respectively?=0.005High SVR12
was observed with various regimens, irrespective of genotype and underlying livee diteas.
There were no _differences in SVR12 with 12 weeks or 24 weeks therapy. No major adesrtse
occurred requiring/treatment stoppa@eneric oralDAAs are associated with high SVR rates in

patients with HE€Wsinfection in a real life clinical scenario.

Keywords: chronidepatitis C; cirrhosis; treatment; SVR12; RAV

INTRODUCTION

Hepatitis C virus (HCV) infection poses a significant public health concern witktimma¢ged 23%
overallglobalprevalence, and 0199% prevalence in Indid.) The vast majority of patients (up to
80%) who have HCV develop chronic hepatitis that can progress to chronic livesedisiednosis,

and hepatocellular carcin@nNovel directacting antivirals (DAAS) are now the standard of care
for themanagemensf HCV infection. Moreover, recent HCV management guidelines recommend
that all patients positive for HCV RNA be considered for therapy irrespective_séthm alamie

aminotransferase.levelnd underlying liver disease sta{@s3) The World Health Organization

(WHO) recently.launched an initiative to eliminate viral hepatitis by 2030; anddér tr achieve
these goals, approximateld million HCV positive patients need to be treated, mostly flow:

incomecountries of Asia and Africé)

In interferonfree clinical trials, branded DAAs are associated with high sustained virological
response at 12 weeks after completion of treatment (S\V{B22) The cost of these branded drugs
differs globally across countries and is out of reach in most developing countreg, tneatment

expenses are borne by the paser@urrently,in the United States, brandéstlipasvir/sofosbuvir
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combination therapybfand name Harvoni) costs approximately $1000 USD a pill, amounting to
greater than $80,000 USD forl@-weekcourse of treatmenGilead Sciences IndJSA had given
voluntary manufacturing licenses to several Indian companies including Cgdils Ltd.,Cipla

Ltd., andNatco Pharma Ltébr generic production adofosbwir or its combinations withedipasvir

in 2014(8) Indian generic manufacturers including Cipla Ltd., and Natco Pharma Ltd., also
obtained sullicenses in 2015 for generic productiondafclatasvirthroughBristol-Meyers Squibb

by way of theMedicines Patent Pa¢0) There is limited data on the efficacy of these generic
brands across_genotypes and varied clinical conditions. The aim of this study assess the
efficacy of generic oral DAAs in a real life clinical scenario and to compare efficacy across

different treatmentiregimenigepatitis C genotypes, and severity of liver disease.

PATIENTSAND METHODS

Inclusion and Exclusion criteria

In this prospective,study, all consecutive HCV positive patients evaluated in the Department of
Gastroenterology at the All India Institute of Medical Sciences (AIIMS), in New Delhi, India
between May 2015 and January 2017 were included. Written informed consent was obtained from
all patients. The study was approved by the institute’s ethics committee. Patients-infécton

with Hepatitis B Virus (HBV) and human immunodeficiency virus (HIV), hepatocella@arimoma

(HCC), pregnancy=and lactation, active tuberculosis, malignancy, Wilson’s diseasg¢ ¢iney
disease, and those not willing consent were excluded from the study. All demographic,

virological and"SVR12 data were collected from a prospectively maintained siataba

Patient Evaluation

All patients underwent a complete blood count (CBC), liver function tests (LFT),\kfdnetion
tests, fasting blood sugar, and an abdominal ultrasound. Upper gastrointestinal endosagug and t
phase CT of'the abdomevereperformed in patients with concern for cirrhosis and hepatocellular
carcinoma. In patients with suspected autoimmune liver disease and Wilson's disdagewas
done as perithe,standard guideli(E%11) Serological testing of all patients for HBV surface
antigen, antHC\._ antibody and HIV1 and 2 was carried out using commercial ELISA. For HCV
genotyping andsquantitation, viral nucleic acid was extracted umingutomated nucleic acid
isolation systea (Qiasymphony, Qiagen). The HCV genotyping was carried out ugiag
AmpliSenso HCV-genotype-FRT PCR kit which can detect genotypes 1-6.

High viral load was defined as600000 IU/ml and low viral load was defined as 600000 [U/ml.
HCV RNA guantification was done at baseline, end of therapyg 12 weeks postreatment
(SVR12). SVR12 was achieved if HCV RNA was negative/below detectable Vvhile all
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patients had HCV RNA levels checked asélane, end of treatment, and SVR12, several patients
had HCV viral loads checked at additional intervalee diagnosis of cirrhosis was based on
histologic findings on liver biopsyfibroscanshowing a liver stiffnessl2.5 KPa (Echosens,

France), or a combination of conventional endoscogacides gastric antral vascular ectasia, or
portal hypertensive gastropathy on esophagogastroduodenoscopy) and imaging criteria (CT scan or
ultrasound findings concerning for cirrhosiBecompensated cirrhosis was defined as presence of
jaundice, ascites, variceal hemorrhage or hepatic encephalophathynodel forendstageliver
disease (MELD)_sco(&2) was calculated at baseline and after 12 weeks of completion of
treatment. Patients were classified as being either ‘treatnaéve’ with no prior treatment given or
‘treatmentexperienced’ if they had attempted a prior regimen including peginterferambandin.
Breakthroughwas=defined as undetectable HCV RNA during treatment followed bgpibearance

of HCV RNA, despite continued treatment. All patients who were included in the study had a
fibroscanperformed prior to initiation of DAAS, as per dastitutionalprotocol.

Management Protocal

The management=protocol of chronic Hepatitis C (CHW@jientswas as per the American
Association forth&tudyof Liver DiseasefAASLD) practice guidelines for management of HCV
infection.(3) Sofosbuvir remained the backbone of all combination therapmggally, when
sofosbuvir alone'was availablecambinationof sofosbuvir with ribavirin alone or in combination
with peginterieron was used for both HCV genotypes 1 and 3. Later, as other DAAs became
commercially=available in India, sofosbuvir was used in combination with daclatéevi
genotypes 2, 3, 5 and those with genotype not available) and ledipasvir (for genatygbg.1The

use of ribavirin was considered in patients who previously relapsed or did not respaedi¢ron

based regimens;.and in patients with cirrhosis; the duration of therapy inpiitesets wa24
weeks as combination therapy with sofosbuvir. Patients were followed ungihthef therapy and

then hadollow=upstudiesfor a furtherl2 weeksVarious DAA combination drugs were purchased

by patientsswith-prescriptien Many patients (n=220) wergot able toafford the medications and
received the’ generic drugsofosbuvir andribavirin, with or without peginterferon) free of cost
from Cadila Zydus,Ltdand Cipla Ltd. at therequest otthe treating physicias HCV genotyping

and viral load estimain was done free of cost for all patients.

Satistical analysis

The normally distributed variables were expressedmasn + standard deviation (SD) and
continuous variables with skewed distribution as median {@quartile range). Categorical daae
presented as frequency and percentage. Univariate analysis was performed to assess the factor:
associated with SVR12 using an independent t test or Mémimey U test for continuous

variables. The chsquare test or Fisher's exact test for categoricahbies was used whenever
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applicable. The continuous variables were dichotomized to assess the effect oh Bvdtue of<

0.05 was considered as statistically significant. Da#&s analyzed using IBM SPSS Statistics
software (version 20.0, Chicago, lUSA).

RESULTS

Baseline characteristics

A total of 683HCV-positive patients were evaluated during the study period and recommended to
initiate DAA therapy. Of these patients, 193 were excluded because of an inabitiordaizerapy

or incompletefollow-up afterthe ' visit (n=65), ongoing therapy (n=90), chronic kidney disease
(n=28), ceinfection with HBV (n=8), and HIV (n=2) (Figure 1). Of the 490 patients included
(mean age 38:9 %, 12.7 years), clinical presentations included chronic hepatitis (n=338), 69.2
compensated eirrhosis (n= 120, 24.5%) and decompensated cirrhosis (n=31, 6.3%). Genasype 3 wa
most comman in 372 (75.9%) patients followed by genotype 1 i(19:B8%). Therewere 432
(88.2%) treatment naive and 58 (11.8%) treatregperienced (defined as previous treatment with
peginterferon and ribavirin) patientBretreatment high viral load was observed in 242 (49.4%)
patients. The elinical and demographic details are showable 1.

SVR according te.genotype, underlying liver disease, and type of regimen

Overall SVR12'was seen in 95.9% (470/490). SVR12 for treatnadaé andexperienced patients
was 97.0% (419/432) and 87.9 % (51/58) respectively, P=0.005.

The detailsofwvarious combinations using sofosbuvir are shown in Figure 1. The SVR12 in
genotype 1 _CGHC and cirrhosis were 92.4% (61/66) and 85.7% (18/21), respecdiublysix
genotype 1 patients received the sofosbuvir plus ledipasvir plus ribavirin reghm@ngthese, the
SVR12 in CHC and cirrhosis were 50% (1/2) and 75% (3/4), respectively.

With the varioussofosbuvirbasedregimens, SVR12 was 9510% in genotype 3 cirrhosis and
91.7-100% in.decompensated cirrhosis. The SVR12 in genotype 3 CHC was 97.5% (177/120) in the

sofosbuvir plussdaclatasvir regimen and 75% (6/8) in the sofosbuvir plus daclataswviibavirin

regimen.SVR12.rates observed with various regimens, according to genotype and underlying liver
disease statumre’shown in Figure 1 and Table_2. There were no differences in the SVR12 with 12
weeks and 24 weeks theragyable 3). The details of SVR12 in diffent sofosbuvir-based

regimens, according to genotyfieand 3, underlying liver disease and duration of therapy

shown in Supplementary Table 1 and 2.

Predictors of SVR12

In univariate analysis, treatmeexperienced patients (relapsers andrespondert peginterferon
and ribavirin) had a lower SVR12 (87.9%) as compared to treatmaéve patients (97.0%), odds
ratio (OR) 0.226 95% CI (.086-0.593 The rates of SVR12 with the treatment regimen of

sofosbuvir, ledipasvir, and ribavirin in combination therapy was 66.7% (4/6) and lower as
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compared to other regimens (> 90%). No differences were found among patients who amhieved
those who did not achieve SVR12 (Table 4), in termfactors related to the virus (including
genotype, viral lad) or host factors {including age, sex, presence of diabetes, body mass index,
underlying liver disease status (CHC, cirrhosis and decompensated cirrhosis), liver stiffness
measurement (LSM) or controlled attenuation parameter (CAPfibooscan} or durdion of
therapy (12 vs 24 weekd\lultivariate analysigor predictors of SVR12vas not carried out due to
small number of patients in the treatment regimen consisting of sofosdadipasvir, and
ribavirin. There was no change in SVR12 whendhalysiswas done after excluding patients who
were lost to followup.

Patients lost tosfollow-up and Relapsers

Seven patients=(including one breakthrough) were documented tordlapee on the basis of
positive HCV RNA after 12 weeks of therapy. Thirteen tre;aitnaive patients were lost to
follow-up and were treated as noesponders when analyzing outcomes (total n = 20). There were
no treatmenexperienced patients who were lost to foHop: All relapsers to sofosbuvrased
therapy were reatmesgixperierwed and had previously receivpdginterferorand ribavirinbased
therapy Thecharacteristicef patients lost to followup and relapsers according to underlying liver
disease are shown Bupplementary Tabl@. The details of patients lost to follewp and relapsers
according to underlying liver disease and genotype are shown in Supplemealdey4Tand
Supplementary, Table, Sespectively.There were no differences in genotype, viral load, age,
diabetes, BMisfibroscanvalues, CAP, underlying liver disease status, duration of therapy and
treatment regimen used.

Changein MELD score at 12 weeks post therapy

The baseline_Model foendstageliver disease (MELD) score in patients with compensated
cirrhosis atbaglinewas 8.5 £ 2.4 and at end of 12 weeks of treatment was 8.4 P204672.
MELD score in=patients with decompensated cirrhosis at baseline was 10.3 + 3.5 and atZnd of
weeks of treatment:was 10.3 + 3.4; P=0.957.

Adverse events

No major adverse.ewés requiring treatment stoppage occurred. Among the 357 patients with
available paired samples (at baseline and after ther&@357 (10.4%) had worsening anemia

with a hemoglobin below 10 g/dl.

DISCUSSION

In this study, we observed an overall SVRIE®5.9%; with higher rates in treatmerdive patients

as compared with those who were treatrexmeriencedThis study includes a large number of
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patients who received generic DAA treatmémt HCV genotype 3 infection, which is highly

prevalent in Inch

A paradigm shift from interferebased therapies to interferfnee regimens has occurred in the
management of HCV due to the introduction of oral DAAs. Recent guidelines adueedteent
with oral DAAs for all HCV patients who have no contraindicati(fh3) Moreover, the World
Health Organization recently launched a drive to eliminate viral hephyitP03Q13) Hepatitis C
eradication can be best achieved globally by treatment DAtAs, however,the major barrier
continues to remain the cost of treatment. The cost of treatargety depends on the region of
treatment and_the availability obrandname patented drugs; branded drugse generally
expensivg14)sSeveral generidow-cost drugs of thes DAAs are now available in developing
countries. Thewintroductionof low-cost generic branesincluding sofosbuvir,ledipasvir, and
daclatasvir has led to a reduction in the overall cost of therapy to as little as $300 USLZer a
weekcourse of therapy.

Irrespective of underlying cirrhosis, SVR12 was very high in treatm&ive patients, while rates

of SVR12 ingtreatmenexperienced patients were lower. We previously repoaie&VR (24
weeks) rate of:64% in patients treated withipegferon and ribavirin in combinatiqd5) In this
present study, overall SVR12 was 95.9% (470/490), which is similar to those reportedigiyevi
from other studies performed in the Indian subconti(E®#18) Prior multicenter stueis
evaluating the.efficacy of branded DAA have reported similar high SVR12(&a{e4.9)Our study
supports the fact that generic DAAs are associated with high efficacy

A recent review on efficacy and safety of oral DAAoged an overall SVR12 of 92% in cirrhosis
patients treated witlsofosbuvifledipasvir combination therafgf20) Other reallife observational
studies have reportech &VR12 between 94% and 98% in treatmegilve genotype 1 patients
treated with ‘combination of sofosbuvir and ledipg®4ir22) including a study by Zeng et al,
wherein naivesgenotype 1 patients were treated with a combination of generic sofosbdvir
ledipasvir, =SVR12-among cirrhotic and rairrhotic patients was 96.8% and 96.9%, respectively.
The overal"SVR22 in our study in genotype 1 (90.3%) was lower than that reported from other
studies. This may have been direpart to small sample size in this subgroup and classification of
patients who were lost follow-up as treatment failures. After excluding such patients, our SVR12
rates weregsimilar to those repatte other studies.

A study from Spain reported an overall SVR12 of 93.8% in genotype 3 patients treated with
sofosbuvir and daclatasvir combination ther&8). Another study in Asian American patients with
CHC and advanced liver disease (genotypes 1, 2, 3 and 6), treated with multiple oral DAA
combinations, neorted a similar overall SVRR4) The SVR12 in CHC patients treated with

sofosbuvir plus daclatasvir and ribavirin was lower than that of other conaisigbossibly du&o
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a small sample size of 8 patients in this subgroup. The SVR12 in compensated cirrhosis and
decompensated cirrhosis in our study was similar to that reported in previoes @byl

We used various oral DAA drug combinations, as per the AASLD HCV management gui(lines

Our data reinforces théte drug regimens recommended by AASLD are associated with high SVR.
Prior treatment exposure was thelyofactor associated with virological failure, corroborating a
previous study that involved genotype 4 patients and showed that male gender aimegbnemnt
experiencgwith peginterferon) were predictors of nonresponse.(26)

Our patients_did_not develop any major complications requiring stoppage of therapy.aAnemi
developed in,10% of the patients and was secondambavirin therapy. Prior studies have
reported mingr side effects with oral DAAs, most of which are not signifevacitdo not mandate
cessation of therapy.(10) These observations provide reassurance that generic DAAs are associatec
with a similar safety pfile as the branded DAAs. To provide cashnscious careHCV patients

can be prescribed a complete course of therapy during the initial patient enceitimbut theneed

for repeated blood tests, as was the case with an intetfasad regimen.

We did not find=any significant difference in the MELD score after 12 weeks of thempy a
compared with=baseline. This may be because the mean MELD score at baseline was low, and
therefore the/ractional change was not significant. Prospective studiemreaeduate the effect of

oral DAAs on the*change MELD and ChildPughTurcotte scorg.

Seven patients haelapseon sofosbuvibased therapies. The etiology of this is unclear as these
patients had.different treatment regimens. We did not assess for Resistance Associated Variants in
these patients.

Similar to the paradigm shift in the management of human immunodeficiency virus (HIV)
infection, where,the use of generic drugs has led to significant reduction of tbstagy, the use

of generic medid#ons for HCV infection will make drugs more affordable, especially in
developing countries, where treatment costs are borne by the patients themselves. The availability
of generics=with=good efficacy and tolerability has the potential to redefine thageraent and

outcomes of' HCWinfection, and in future, potentially eradicate it.

This study has.a.few limitations. The data was from a single tertiary care center, which is associated

with a referral-biasAnother limitation isthe observational design of the study, which was not

randomized for. drug regimens or HCV genotypes. Therefore, there is a selectioor lpatet

enrollment such as inclusion of larger numbers of HCV genotype 3 patients and diffenenc

patient enrollment for the various genericugl combinations.Generic drugs have certain

limitations, as compared to branded drugs. Branded drugs undergo extensive tesiimgitinr

safety, and efficacy. There is no posarketing surveillance for generid&e used multiple generic
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brands; however we did not compare head to head outcomes with different manufaéfarers
included bothtreatmerinaive and treatmesmixperienced patients, as well as a spectrum of liver
disease including chronic hepatitis C, comgeed, and decompensated cirrhosis. We assessed

virologic relapse by repeat documentation of the same qgenbtypeal time PCRand not by

phylogenetic analysis of nucleotide sequeneRich would have accurately differentiated relapse

from reinfection

In conclusion, generic oral directly acting agents are associated with high SVR rates in patients with

HCV infection in a real life clinical scenario.

REFERENCES
1. Puri P. Tackling the Hepatitis B Disease Burdeindia. J Clin Exp Hepatol. 2014
Dec;4(4):312-9.

2. Europeam’Association for the Study of the Liver. EASL Recommendations on Theatme
Hepatitis €2076. J Hepatol. 2017 Jan;66(1):153-94.

3. AASLD/IDSA HCV Guidance Panel. Hepatitis C guidance: AASLD-IDSA recommendations
for testing, managing, and treating adults infected with hepatitis C virus. Hepat@20ddy.
Sep;62(3):932-54.

4. Polaris Observatory HCV Collaborators. Global prevalence and gemdistpgbution of

hepatitis Cuwvirus infection in 2015: a modelling study. Lancet Gastroenterol Helal
Mar:2(3):161176.

5. Foster GRuRianko S, Brown A, Forton D, Nahass RG, George J, et al. Efficacy of sofosbuvir
plus ribavirin.with or without pegterferonalfa in patients with hepatitis C virus genotype 3
infection-and-treatmerexperienced patients with cirrhosis and hepatitis C virus genotype 2
infection. Gastroenterology. 2015 Nov;149(6):1462—70.

6. Afdhal N, Zeuzem S, Kwo P, Chojkier M, Gitlin N, Puoti M, et al. Ledipasvir arasbatir
for untreated HCV genotype 1 infection. N Engl J Med. 2014 May 15;370(20):1889-98.

7. Zeuzem S, Dusheiko GM, Salupere R, Mangia A, Flisiak R, Hyland RH, et al. Sofostalivir a
ribavirin in HCV genotypes 2 and 3. N Engl J Med. 2014 May 22;370(21):1993-2001.

This article is protected by copyright. All rights reserved



8.

http://www.gilead.com/news/press-releases/2014/9/gilead-announces-tjeeesiog

agreementso-increaseaccesgo-hepatitisc-treatmentsn-developingeountries.

10.

11.

12.

13.

14.

15.

16.

17.

18.

http://www.medicinespatentpool.org/the-medicipagentpool-signsfirst-subidicencesfor-

hepatitisc-medicinedaclatasvir/

Manns MP, Czaja AJ, Gorham JD, Krawitt EL, Mi®kergani G, Vergani D, et al. Diagnosis
and management-of autoimmune hepatitis. Hepatology. 2010 Jun;51(6):2193-213.

Roberts EASchilsky ML, American Association for Study of Liver DiseaseSI(BA
Diagnosis and treatment of Wilson disease: an update. Hepatology. 2008 Jun;47(6):2089-111.

Malinchoe'M, Kamath PS, Gordon FD, Peine CJ, Rank J, ter Borg PC. A model to predict poor
survival in‘patients undergoing transjugular intrahepatic portosystemic shuntsolbigpat
2000 Apr;31(4):864-71.

Towards(elimination of viral hepatitis by 2030. Lancet. 2016 Jul 23;388(10042):308.

Ghinea Ny'Lipworth W, Day R, Hill A, Dore GJ, Danta M. Importation of generic hisgatit
therapies:bridging the gap between price and access Hirttigime countries. Lancet. 2017
Mar 25;389(10075):1268-72.

Vasudevan:SpShalimar, Kavimandan A, Kalra N, Nayak B, Thakur B, et al. Demographic
profile, host, disease & viral predictive factors of response in patients with chronic hepatitis C
virus infectionsat a tertiary care hospital in north India. Indian J Med Res. 2016
Mar;143(3):331--40.

Sood A, Midha'Vv, Mahajan R, Narang V, Mehta V, Wander P, et al. Results of sofosbuvir-
based eombination therapy for chronic hepatitis C cohort of Indian patients lifierefikical
practice."J Gastroenterol Hepatol. 2017 Apr;32(4):894-900.

Sidhu SS;Malhi NS, Goyal O, Singh R, Dutta U, Grover R, et al. Treatment of chronicepatiti
C genotypes83'with Sofosbuvir-based therpy: a ligaktudy. Hepatol Int. 2017
May;11(3):277-85.

Azam Z, Shoaib M, Javed M, Sarwar MA, Shaikh H, Khokhar N. Initialteesf efficacy and
safety of Sofosbuvir among Pakistani Population: A real life tii&dpatitis Eradication
Accuracy Trial of Sofosbuvir (HEATS). Pak J Med Sci. 2017 Feb;33(1):48-52.

This article is protected by copyright. All rights reserved



19. Lawitz E, Mangia A, Wyles D, Rodrigu@nires M, Hassanein T,dgdon SC, et al. Sofosbuvir
for previously untreated chronic hepatitis C infection. N Engl J Med. 2013 May
16;368(20):1878-87.

20. Flisiak R, Pogorzelska J, Flisialackiewicz M. Hepatitis C: efficacy and safety in real life.
Liver International 2017 Jan;37 Suppl 1:26-32.

21. YounossiZM, Park H, Gordon SC, Ferguson JR, Ahmed A, Dieterich D, et al. Real-world
outcomessefdedipasvir/sofosbuvir in treatmeaive patients with hepatitis C. Am J Manag
Care. 2016,May;22(6 Spec No.):SP205-211.

22. Zeng Q-L,Xu.G-H, Zhang J-Y, Li W, Zhang\WW; Li Z-Q, et al. Generic ledipasvaofosbuvir
for patients with chronic hepatitis C: A rddé observational study. J Hepatol. 2017
Jun;66(6):1123-9.

23. Alonso SyRiveird@arciela M, Fernandez |, Rincén D, ReallYerena S, et al. Effectiveness
and safety of sofosbuvir-based regimens plus an NS5A inhibitor for patients with HCV
genotype 3 infection and cirrhosis. Results of a multicenter real-life cohoralHépat. 2017
Apr;24(4):304-11.

24. Chang CY, Nguyen P, Le A, Zhao C, Ahmed A, Daugherty T, et al. Real-world experience with
interferonfree; direct acting antiviral therapies in Asian Americans with chronic hepatitis C and
advanced liver disease. Medicine. 2017 Feb;96(6):e6128.

25. Welzel TMyPetersed, Herzer K, Ferenci P, Gschwantler M, Wedemeyer H, et al. Daclatasvir
plus sofosbuvir, with or without ribavirin, achieved high sustained virological respates in
patients with"HCV infection and advanced liver disease in avedd cohort. Gut.
2016;65(11):1861-70.

26. Elsharkawy A, Fouad R, EI Akel W, El Raziky M, Hassany M, Shiha G, et al. Sofosbuwr-base
treatment regimens: real life results of 14 409 chronic HCV genotype 4 pati€iggpt.
Aliment Pharmacol Ther. 2017 Mar;45(5):681—

ACKNOWLEDGEMENT
This article is protected by copyright. All rights reserved



Mr Amar Negiand Mr Anuragor maintenance of database.

Cadila Zydus Ltd.and Cipla Ltd. for providing freesofosbuvir and ribavirin with or without
peginterferon for 220 non-affording patients.

DISCLOSURES

None of the authors hamyfinancial, professional or personal conflicts that are relevant to the

manuscript.

FIGURE LEGENDS

Figure 1. SVR12"in various combinations of oral directly acting agegt®V, hepatitis C virus;
CHC, chronic hepatitis C; HIV, human immunodeficiency virus; NOS, not otherwisafisge
SVR12, sustained viral response at 12 weeks; SOF, Sofosbuvir; RBV, ribavirin; d&l@tasvir;
LDV, ledipasvir
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Table 1. Baseline demographic and clinical characteristics of patients.

Variable Overall (n = 490)

Age (years) 38 (28 - 48)

Sex (Male: Female), n (%) 281 (57.3%): 209 (42.7%)
BMI (kg/m?) 22.7 (20.2 - 26.0)

Fasting Blood Glucose (mg/dl) 92 (85 - 103)

Total Cholesterel(mg/dl) 150 (127 - 182)

Vitamin D3 (ng/ml) 20.9 (12.8 - 31.4)

TSH (mIU/L) 1.9 (1.3 - 3.0)
Alphafetopretein«(ng/ml) 3.9(2.3-6.9)

Baseline Liver Stiffness Measurement (LSM) (KPa) 7.3 (5.3 - 15.4)

Baseline LSM Interquartile rangedR) 1.2(0.6-2.2)

Baseline Controlled Attenuation parameter (CAP) 213 (177 - 255)

Baseline CAP Interquartile range (IQR) 38.0 (26 55)

Baseline HCV RNA (IU/ml) 528000 (100000 - 3142800)
HCV RNA (< 600000 [U/ml) 248/490 (50.6%)

HCV RNA (= 600000 [U/ml) 242/490 (49.4%)
Haemoglobin (g/dl) 13.1(11.8-14.7)

Total Leucocytes Courfper mmni) 6800 (5300 - 8200)
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Platelets Coungx 10¥mm®)
Bilirubin (mg/dl)

Aspartate aminotransferadel/L)
Alanine aminotransferagéJ/L)
Alkaline PhosphataggU/L)
Total protein(g/dL)

Serum albumin (g/dL)
International normalized ratio
Blood ureamg/dl)

Serum creatinineng/dl

Type of Liver disease
Chronic hepatitis C
Compensated Cirrhosis
Decompensated Cirrhosis
Prior TherapysReceived
Naive

Prior relapse@antlon-responder (Petaterferon and
Ribavirin)

Hepatitis C Genotype
Genotype 1

Genotype 2

Genotype 3

Genotype 4

Genotype 5

Not otherwisesspecified

170 (120 - 220)
0.6 (0.5 - 1.0)
57 (38 - 93)

63 (40 - 110)
203 (153 - 267)
7.4(7.1-7.8)
4.5 (4.0 - 4.9)
1.02 (1.0 - 1.1)
23 (19 - 30)
0.8 (0.7 - 0.9)

339/490 (69.2%)
120/490 (24.5%)
31/490 (6.3%)

432/490 (88.2%)
58/490 (11.8%)

97 (19.8%)
3 (0.6%)
372 (75.9%)
11 (2.2%)

2 (0.4%)

5 (1.0%)

Note; all values-are expressed as n (interquartile range) or n (%), unless otherwise specified

Table 2. SYR12 According to the Genotype and underlying liver disease.

CHC (SVR12) Cirrhosis (SVR12) Decompensated Cirrhosis P Value

(SVR12)
Genotype 1  61/66 (92.4%)  18/21 (85.7%) 10/10 (100%) 0.377
Genotype 2 2/2 (100%) 1/1 (100%) -
Genotype 3 248/257 (96.5%) 92/94 (97.9%) 20/21 (95.2%) 0.747
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Genotype 4  8/8 (100%) 3/3 (100%) -
Genotype 5  2/2 (100%) - -

NOS 4/4 (100%) 1/1 (100%) - -

Total (n= 490) 325/339 (95.9%) 115/120 (95.8%)  30/31 (96.8%) 0.969

Note: NOS, not otherwise specified

Table 3. S¥VR12«rates according to the duration of therapy

SVR12
CHC Cirrhosis Decompensated P Value
Cirrhosis

12 weeks Therapy 217/227 (95.4%) 32/34 (94.1%) 2/3 (66.7%) 0.068
(n = 264)
24 weeks Therapy 108/112 (95.9%) 83/86 (96.5%) 28/28 (100%) 0.600
(n =226)
Total (n = 490) 339 120 31
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Table 4. Univariate,analysis of predictors of SVR12

Factors SVR12 P Value

Viral factors Genotype 89/97 (91.8%) 0.317
3/3 (100%)

360/372 (96.8%)

11/11 (100%)

2/2 (100%)

NOS 5/5 (100%)

aa b~ W N
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Host Factors

Prior Therapy

Received

Treatment Type

Treatment

Regimen

This article is protected by copyright. All rights reserved

Viral load

Age

Sex

Diabetes

BMI (n=335)

Liver disease

ESMe(n=449)

CAP|(n=411)

MELD (cirrhosis and
decompensated

Cirrhosis)

Duration

Sofoesbuvir + Ribavirin

Sofosbuvir + Ribavirin

+ Pegylated Interferon

Sofosbuvir +

< 600000 TU/ml
> 600000 1U/ml
> 40 years

< 40 years
Male

Female
Absent
Present

< 23kg/nt

> 23kg/nt
CHC

Cirrhosis
Decompensatel
Cirrhosis

LSM < 6 KPa
LSM > 6 Kpa
CAP> 206
dB/m

CAP < 206
dB/m

MELD < 10

MELD > 10

Naive

Peglnterferon
and Ribavirin
12 weeks

24 weeks

240/248 (96.8%)
230/242 (95.0%)
218/228 (95.6%)
252/262 (96.2%)
268/281 (95.4%)
202/209 (96.7%)
398/417 (95.4%)
72173 (98.6%)

166/172 (96.5%)
158/163 (96.9%)
325/339 (95.9%)
115/120 (95.8%)
30/31 (96.8%)

153/159 (96.2%)

282/290 (97.2%)

232/238 (97.5%)

166/173 (96.0%)

114/118 (96.6%)

31/33 (93.9%)

419/432 (97.0%)

51/58 (87.9%)

251/264 (95.1%)

219/226 (96.9%)

171/175 (97.7%)

77/80 (96.3%)

145/149 (97.3%)

0.368

0.821

0.645

0.335

1.000

0.969

0.578

0.405

0.612

0.005

0.365

0.001



Daclatasvir

Sofosbuvir + 34/37 (91.9%)
Daclatasvirt Ribavirin

Sofosbuvir + 39/43 (90.7%)
Ledipasvir

Sofosbuvir + 4/6 (66.7%)

Ledipasvir+ Ribavirin

NOTE: NOS, not otherwise specified; BMI, body mass index; CHC, chronic hegatltSM,
liver stiffness measurement; CAP, controlled attenuation parameter; MELD, model{fstiaged

liver disease.

This article is protected by copyright. All rights reserved



Author Manuscript

Tt M I

not |
e g 1, 2rd Peeaee

revisd L noeis o

LA Fond i ‘
'

et 4, AVRIL

Gy & OFRIT

Ienglmens e dirrhass Tt vl [EUH Ulerbieds Dssampenciled
4 irrhass Ulrrkisds

Sl gl [ URIINEEH R I R U Y

wH =B e Fir el [IEEERTIE

Pegr vtz

TR

ROFILY OREY

BRI

A

[Ty (e

jvh_12870_f1.tif

e (0 P BLR A

This article is protected by copyright. All rights reserved



