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Detection of Pre-treatment mutations leading to resistance to direct
hepatitis C virus blocking drugs in patients with chronic hepatitis C
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Abstract

Background & Aims: Human is the only host of hepatitis C virus. This virus is a member of
Hepacivirus genus in Flaviviridae family. It is an enveloped virus contains a positive single
stranded RNA with approximately 9.6 Kb. The main rout of transmission is through the
blood and secreted fluids so, HCV is considered as a blood- borne virus causing a spectrum
of mild illness to end-stage liver disease such as hepatocellular carcinoma (HCC). There are
7 confirmed genotypes. It is estimated that the prevalence of HCV infection is between
0.3%- 0.5% among the general population to 32.1% among high-risk populations. According
to studies, genotypes 1a, 3a and 1b are the most common genotypes in Iran. No effective
vaccine against HCV infection has been developed instead, advances in antiviral treatment
using drugs that directly affect specific viral genomic regions to inhibit virus replication have
promising results, particularly in the treatment of genotype 1 of HCV virus as a hard to treat
genotype. These drugs have been used in our country for few years to treat patients with
chronic hepatitis C infection so, according to the mutation prone characteristic of HCV
genome which could be resulted in drug resistance known as resistance associated
substitutions (RASs). Monitoring of their effectiveness for early detection of resistant
mutations has the great importance. As the treatment failure could be resulted from these
DAA:s resistance substitutions especially those to NS5A inhibitors so, they are considered a
major challenge for HCV treatment and elimination. According to the European Association
for the Study of Liver Diseases (EASL) recommendation baseline identification of RASs to
DAA:s including LDV/SOF and DCV/SOF for HCV genotypes such as 1b could be useful to
decide on treatment strategy such as its duration or if needed adding other antiviral drugs like
ribavirin (RBV).

The aim of this study was to determine the frequency of naturally occurring drug resistant
mutations in NS5A and NS5B regions as targets of new hepatitis C antiviral drugs;
Daclatasvir/Ledip and sofosbuvir in patients with chronic HCV-1b infection who were
going to be under treatment with these drugs.

Methods: In this study, there were 29 volunteers with chronic HCV-1b infection who had
failed to be treated with ribavirin and Peg-interferon and were considered “naive” to direct
acting anti-viral drugs such as Daclatasvir/Ladipasvir as the NS5A inhibitors and sofobuvir
as the NS5B inhibitor The baseline HCV RNA level and HCV genotyping were measured in
the diagnostic laboratories as commercial accredited services before the initiation of HCV
antiviral therapy. The blood sampling procedures were explained to the patients clearly and
the consent form for using their blood samples for further analysis was signed by each
volunteer or their official custodian. This study was approved by the Ethics Committee of the
Pasteur Institute of Iran (no: IR.P11.REC.1395.81) according to the standard biosecurity and
institutional safety procedures. The current study was conducted according to the Helsinki
Declaration of 1975, as revised in 2008. Viral genome was extracted from serum specimens
using theHighPure Viral Nucleic Acid kit, Roche, Germany. cDNA synthesis was done
using Yekta Tajhiz Azma Kit (Iran), and nested PCR was performed by using specific
external and internal primers separately by using the Ex Taq™ kit (TaKaRa, Clontech,
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Japan). The PCR products underwent electrophoresis on a 1.5% agarose gel containing safe
stain (YTA, Iran) and the specific bands were purified using the Yekta Tajhiz Azma Gel and
PCR purification kit (YTA, Iran). Then the purified PCR fragments accompanied by the
related specific inner primers for each region were sent to GenFanavaran company to be
sequenced (Sanger sequencing) in South Korea in both directions using a BigDye Terminator
cycle sequencing kit (Perkin Elmer—Applied Biosystems Inc., CA). The chromatogram was
used to assess the nucleotide substitutions in whole sequences, and nucleotide redundancy
was considered when representing >15% of the sequence population. The results of
nucleotide sequences were aligned against reference sequences of HCV-1b and were verified
by BioEdit software version (7.9.5.3). Multiple alignment was performed by using
CLUSTAL W software in MEGA version (6). The amino acid substitutions were analyzed
using geno2pheno [hcv] web application.

Results: Resistance associated mutations in NS5A region against anti HCV drugs
(Daclatasvir/Ledipasvir) in this study were identified in 5 (17.24%) patients out of 29
patients. The identified amino acid substitutions/RASs in the NS5A region of patients with
HCV-1b infection were L28A 6.9%, L31I/M/V 10.34%, P58D 6.9%, and Y93H /N
substitutions were identified in all 5 patients (17.24%). In this study, substitutions in aa 93
were the most identified substitutions (17.24%) while; substitutions in aa 28 and 58 each
were detected only in two patients (6.9%). Paired NS5A amino acid substitutions were
identified in 17.24% (5/29) patients including L28A+Y93H in 2 patients,
L31M+P58D+Y93H in one patient, L311+Y93N, and L31V+Y93H each in one patient.

All patients responded to anti-HCV therapy due to the absence of resistant associated
mutations in NS5b region that is the viral genomic target region of sofosbuvir, and this
response was sustained at follow-up.

Conclusion: Combinations of different Direct- Acting Antiviral drugs (DAAs) have been
used to treat HCV infection to achieve Sustained Virologic Response (SVR) even in patients
with chronic HCV infection with failure to previous HCV antiviral therapy. They are highly
efficacious and have fewer side effects with shorter treatment duration. However, resistance
associated substitutions (RASs) to these Direct-Acting Antiviral drugs may emerge either
before treatment with DAAs or following drug exposure. The detection rate of NS5A amino
acid substitutions/RASs in this study was 17.24% which is in concordance with other studies
that suggest the overall proportion of NS5A RASs in baseline varies between <10% to
>50%. Many researchers believed that achieving SVR is a multifactorial event such as liver
conditions (cirrhosis), the previous history of IFN-based treatment, the existence of some
IFNL3/4 polymorphisms, consuming alcohol, including infection with some genotypes like
1b, the presence of RASs, being mono-infected with HCV or co-infected such as HIV/HCV,
and viral load could affect the treatment response in a negative way.

Use of Sofosbuvir in treatment of patients with chronic HCV-1b infection which is the most
difficult to treat HCV genotypes, was very promising. Despite identification of resistant
mutations against Daclatasvir and Ledipasvir the use of Sofosbuvir resulted in complete
treatment of patients. However, due to the mutable nature of the virus, monitoring of
occurrence of possible resistant mutations against Sofosbuvir is necessary to achieve HCV
elimination in our country.

Conflicts of interest: None
Funding: Pasteur Institute of Iran (No., 1012).

Cite this article as:

Amini Sisakht R, Rahimi P, Bahramali G. Detection of Pre-treatment mutations leading to resistance to direct
hepatitis C virus blocking drugs in patients with chronic hepatitis C. Razi J Med Sci. 2021;27(11):15-24.

*This work is published under CC BY-NC-SA 3.0 licence.

4o IS0
Cl 0S8 Oloadl sline 4 (s98) s 5l aS el

WAL e O oyl (Yoo, 98 sils |_.,5.|.'|'.|H|n51:nl:l.n

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-6035-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-10 ]

0392 ol yor (ow Cuild Slegae Hloys jo (6 et

SLIETY
asldbgls o8 b les YA slasd rogim ol jo
1b Coligs L ey (o Codlid 4 Mo a5 auisls
95 Oaraly b 39eb loyo dile (ller den g
e slog o b (ylays L 5l g wadls 5,8
"Native l_> )_13" CJ_,a u_>‘ )O r 0)9_9 )_;‘ﬂ\
4_‘:‘)‘ 9 o)sl_.i'...n ‘nl_‘>u‘ )‘ o— u.\.a..\_....:‘ra L ]
A.Al.._m.m)) ‘C)_'a B US)L..MA 09.75 Syg0 4O ul.?r....oy
Slasbcols, aabl o g ol eSS ol )lew lawgs
Cd,8 18 Cogal 5,50 IRIPILREC.1397.61 M
750 GBI iz Ja cod petuns jok 155300 ol le
L oloyo ST 51 g g il S8 lial o 5 oligle
5 P Silelaz 5 655 Bged Sl s slag)lo
Viral) gy Sl s Glalsl plil (izees
ailis gl 0 slacs low 35 5 olSiule;] 5o (load
om0 s Jle)l Gl el gl jaul g cosln
0Py bl = el (2l s S sl A
9 NS5A) Lag,ls Bue s sl,— Nested PCR
colss yo 4l 9o cpl slo Jlg ulul 5 (NS5B
S dealsd o pleye (b o olhlew 28,5 sl 1b
9 obagle 550 QLB (wy p ot (g g 5L IS
ool g loyo o Jobo Lasiils 13 lasl S
Al jelaieds 09 e VY B A o plee Sip jlas
(sustained virologic response; )l s 4wl
lwlbids pae g Gloys 5l G hlem 6 2% SVR)

(28l dalol iy JUaSG B ol diged jo g
Jdb M_il.:y) ‘_g‘)._’ oolaz_wl 3,90 (_ng).ou‘).a ‘5.'>‘).|o
S8 o5 5l eolazwl b layl ;o NSBA 4 NS5B  >lg
HCV 1b s> o sla Jlg wlul 5 9 Gene Runner
Primer 1331 o,5 L sasee oads >k sl yaul
‘5>-|9_» )....S.s L;‘)'.’ oolazwl 3,90 L):"ﬁ) A 3y blast
L RT-PCR i, NSSA a_>U sl i 0,50 5

http://rjms.iums.ac.ir

YA

OHKed g Cows el 45,

3 ol adoz el Jolge 51 )0 wsles o
5 ol 253 b (5 lo e Sla g g gl
S o Coiln Gog g T sy (S5 slags Lo
G oolgil s 4y glaie sl Ll o) Lo L
s (HEPACIVITUS) (g5 (ol iz g 0 i
SSRNA &)90 a0 (oo Siba g pg pgif sl
Sl @lo g g rete 5 Sate 40 ML b (land,
0SSl czge wgaS slo Jsha ()5 029l Ly aS
W9 e eizes g (99 (o0 (SeSka)
O e e e
ASi3) 5| ey ALoldl 005 0 byl 5 oS ol
al>yo 3y 093 035 T o Cailim g 4 993
o 3B (P 008 (o0 Silen (Bl 1) (ol
Sb ol el ysb @ Coiln g g alye ol
S99 (Hg 9ol (ed Wy (oS ke 558 g 0
Hgd (oo Wiwo (g9 (pl 4 &5 (g0l Bl a0 AD
= S5b) olom Due (GYsb g Ayl 513
Sl Olojlow Gemest bl sl (oo (oo
3929 Ol )0 (o Seiba JBU galee VWV Sl
g oo E9- an i Lgil a0 A Ly ja5 as o lo
3 19 39y A e 3T 51 g0l ploxil s
99 (V) B9 oo Yolwgila poin 5 5 (g5
NS5a >lgs Jlo wglas ulowly w csln
595 VY (g9 o 45w 0 Core,EL5UTR
sga> L oyl cudgis V aS canl oo olgias o1 sy
912 sloags cul ol anl 0,90 ol ole 101
e 9 Ol ol )3 E90d (n e Il 1D
452 3 Loyl Ll odle s Loyl 4o
aligs digyen et 5985 50 bl Slenlinh] 5l 5
oot oy Jleiml gl ol )3 g (nl sl
L s b slaileyd am ks )0 (e
Sl ohigr 9 ) qulis aSy ke wijls Dolis XSy
2 ey o=l sbe qulils (n 5 e 511D ol
gy slod 4 loys 4 gsly
ade oo Sy cobo j0 Cudse pac o ple
sang S=b slag)ls cobu g (b g ng 0l
L slagyls ploie cod oS waa Jud lag)lo oo
o LD g s s 2 solaiBl e S
z=ls L (Direct acting antiviral drugs;DAA) .xg

AR e W) ojled WV ooy5 15jly ySiisja mgle alan


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-6035-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-10 ]

o Cld g9 mains 0138 )loe (slag)ld ply 53 Conglio 4 omie loyd | i (sl i ()

3 s 28,5 plol 032 5 50 RNA 2l sl >l e
(5‘>|9_’ o..\_...f)_...S; ts?')b @.atw‘ LgLQ),o.»‘).’
w5ilen 28,5 plowl willaz b 43 NS5B 5 NS5A
Oldigead iz ¥ an a >l ol o, lil M3 a5
Jokiie 4 i o b (NSBB2 4 NSBBL) w s
)5 Gaa Nested PCR ol 1, asly b

5,5
L cDNA ;i w lacol NSBA a_>b , iS5 6l

LS, oS % cDNA Synthesis Kit <S5l solazul
Gb .85 slsil NSBA axb sl Loyl s
3 el SV Jols oy o (2 Jalysio
4 RNA L2y Sea VY ol g, (slo
Sl aBlsl by e ol an ol ;g Se ¢ /0 ol o
3,5 il ax 0 Ve slod 10 4830 0 Do 4 e
9 9=b ALBIS Gy (59, S S35 18 95LsSl s

el gl g (olais] sl chr Sl eolinl
al> o ¥V oa ol ol o9 SYsb JJs 4 NS5B
o a>b ool plpls ol ais 8 las s nested-PCR
)aumwoume@ﬁlﬁfbb
S 35 Geetd 45 (B Jgmame cle
Sl 0,50 oyl aal ol Jobo o i
7 sz 0 (e 5l Suye polaisl glayanl
Forward sla ol y 5l plaS jo 5ol onnliee Ll
Oaed 4 g 3LS 0,50 - pMOl 4]0 4 RevVerse
Slastin ol 38, 020 G Gl 4 b yauly cle
5 a8 5 8 colaiul 0,90 PCR 0 a5 ol yesly

Kloael 8-V Jglax

Ix P &l
S oblos pyw diges 3l wgng o5 gl Cu
S, High pure viral Nucleic Acid Kit s
plas .00 5 oolarl Cat. N0.11858874001.Roche

(NS5A) (polazsl glayasly g5 =) Jga

Name Primer sequence (bp)Product Length Start Stop
(57t 3) size
Forward Primer GACCCCTCYCAYATYACAGCAG 737 22 6858 6879
Reverse Primer GGACATTGAGCAGCAKACGAC 21 7575 7595
(NSBBL) (5 (slo yoslyy Jgs —¥ Jgas
Name Primer sequence (bp)Product Length Start Stop
(5" to 37) size
Forward Primer CGAAGGCGTCCACAGTTAAGG 765 21 218 238
Reverse Primer CCGCACTCTCACAGATAACGAC 22 982 961
(NSSBL) (s (slayecly Jgi —Y'Jga
Name Primer sequence (bp)Product Length Start Stop
(5" to 3%) size
Forward Primer GTCAACCACATCCGCTCCGT 612 20 346 365
Reverse Primer GTCGTCTCCACACACACGAGCA 20 957 938
(NS5B2) (> )b slayoulyy gy ~£ Jg
Name Primer sequence (5’ to 3°) Product Length Start Stope
size (bp)
Forward Primer AGGCCATAAGGTCGCTCACAG 981 21 752 772
Reverse Primer GGAGTAGGCAAAGCATGAACCAG 23 1732 1710
(NS5B2) s slajosly Js5 ~0 g
Name Primer sequence (5’ to 3”) Product size Length Start Stop
(bp)
Forward Primer ACATGTTACTTGAAAGCCTCTGCG 805 24 880 903
Reverse Primer GATACACGTCTCCCCCGCTGTA 22 1684 1663

WS g ) o5led (VY o555 15l ySiisjs gle alan

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-6035-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-10 ]

GEL / oS jloolaiwl U ;185 0590 Wb g
s LSS 5,5 PCR Purification mini kit
Jlosl o5l38 &5 3 4 g ometd 5T 9 el
iz il Gl bawg g s gl 00 )3
L 5 (Multiple Sequencing Alignment) Jls
o 511 cobissy (il 8, sladlgs 5l oolanul
9 NCBI ol 3l oosl ooy NS5B 4 NS5A
Of s 58l ey s £ 0555 MEGA I8l o3 Lasss
059 Bio Edit 58l ey 5 sl eslai wl Ly La (g5l
Al plsl (V,9,0,Y)

solo] ki 3 41 527 o3,

Chi Square Test (X?) s Lol 2JUT 5l eolazwl b
2 5 pslie sla gz 5 iz i ue bLS)
S gy 3550 (P9

laazils
39— 0 Oyl jlas YA adlllas (] )0 diged p>
e el 80g (5 Sle WY g 050 len VP aS
Wil g2 92 Jlos BYID 565 sl 5 5+ oy sl
L G5 Bob 5l len YO 50 (ow Sobia wg g 4
Aad g x> JLADl e 50 5 00l ST
Ll (985580 5 o slansy L ooy alilos Gllans
e (6o Tl g Gl CllSh 4 aS sl
Syg—e slagyls Byan able plaSore (Jg o9 oad
45 pgmlod g peldls (i (o p 0ol 5o Sl
5O MBIy Kig B oo 292 pggemgdgm ol pendy
ol o g s CLAVITE ) w505 YA 5 colys
U5 o 45 (b1,2) NSBB 4>l s .0isg: NS5A
s osaliine g)lo 4 pglie i Sl pggrsdgn
5 (vams 35) (g b olde S5 ohlews ol
b g obey el 5l d oS sl ml Gl
gy e pde g WD (oo (o) g )ls B pan
Ohlo pled (28,5 (oo )13 (w2 3550 9)lo 4 Gl
s ey JalS gl bl anlllae

1b culgifNS5A a>liPCR gl
CeS Lasgs 1D ylisi5 NSBA a.>b (¢jls CDNA

http://rjms.iums.ac.ir

A

OHKed g Cows el 45,

ol 4o M-MLV =)y e V 3 RNasein ;g S
2 g See Vo oled oo 0B audy yiile 5 A3L2
YV oo dado fr Do dy L b 48,5 LS
Ve glos ;0 asdo 0 sl Ll jo 50,5 il a0
7SS Gl e85 13 glkeSil s ol S (il 4z s
Primescript one step 1,Lst <5 ;| NS5B a_=>LU
oolaiwl RT- PCR kitver.2.Cat.NO.RR0O55A - 1

g e VYO polbe coS ol jgiws Gudo ol
Forward , =Jq,SC +/0 2X One Step Buffer

\ Reverse  Primer ,_____=Js S+ /O Primer
\+/b ¢ Prime Script one step Enzyme ,-Jy S
YO ol pox a5 ob oolai Wl RNA g S
DSt s s Sy 48,5 LA 0 g S

>l gl 5 e JSoLage i oo 4y Jol>
d._:_‘>l.§ (_g‘)_g 9 01)5 ‘S.JLM; a4z ,0 OA LgLo.) NS5B1

Al ad 3 by ool 5 sle ax 0 OV sles NS5B2
oSl ooliiwl LPCR iolosl pgs al> 1o (prnn
Takara Ex Tag (Mg2 + free Buffer) Cat. No.
2 Gl A —olaid! sle esly g RROIAM
D polie oS Jaallysis il 28,5 ool asl
e S T MOCIZ 5y S ¥ 8L g S
\¥ Forward  Primer , ___=Js S0 V¥ ONTP
EX ,—=Js,50 < /YD Reverse Primer , i Jq S
DNA =y S ¥ g ,hie ol 2dg SV #/A (Taq
O Jols Sin s s 0 bogle Template
Sl as > T slow ol Jite JSGloge 5 oStws
OY a>b ol 6l m Jlasl slos 5 0 NSBA 4>l
JSG slass NSSBL amb gl g o5 ol az o
az,0 0N Jlasl glos o ,L YO G al> g0 o a5 >
5o 4z > 1S5 slaws NSEB2 a>b (gl g ol 5 6l
3,5 slw az 0 OV Jlail slo 5 L YO G al> 0
Sl 4B,z 1SS Sl (rizren b 485 A5 o
led o ,L YO g0 al> 0 ;0 NS5B2 4 NS5B1 4>l
i e el e ol o 5 le ax 50 09 Ll

RWIPVER

ol g NSSA a_>U (gl YYY bp —olas! wily
oL g NS5BL a_>b gl,— #VY bp —olas|
J5 69y = NS5B2 a_>b (sl ju A D bp  —olas|
2 odslie 7Y 3,51

AR e W) ojled WV ooy5 15jly ySiisja mgle alan


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-6035-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-10 ]

o Cld g9 mains 0138 )loe (slag)ld ply 53 Conglio 4 omie loyd | i (sl i ()

Prime script one step RT-PCR <cS L wy
3 NS5B1 a_>L PCR Sy .o 5 &0 Kitver2
5 o plasl ST S lawgs 1b Coligss NS5B2
5551 J5 95 3l poo ad> 50 PCR Jsams (alss
(bp) oL ¥ JSo o .o plosl NSBA a L asile
g NS5BL 4>l slgs Jomamo au gy e P1Y
aob ol Jymame 4y by ye AcD (D) ¥ S
ol 00 aseiie wil o0 1D (ulig35 NS5B2
4 s hlew )9 NSBA a x>l Jlg s s
o pylie slagige o5 olo plas Geie (o Cuslea

O y90 Loyl s LS, &S 5 CDNA Synthesis Kit
Lwg 1b i3s3y NSBA a>L PCR STy .o 8
J5 0 @il cax VYV 0l g ol plasl LS s
Dol oo samlie LBV S j0 a5 o anl 5,5
555051 U5 55 5 PCR Js—ame o 565 (s
GEL/PCR Purification Mini) e lss cuS lawg

b5 O yee (Kit

1b culigifNS5B2 9 NS5B1 4> liPCR gulii
1b bsi5 NS5B2 4 NS5B1 >l (¢l CDNA

[

N
2

Sasa

& 8 B 888

1 < LSl PCR S ol yoglyy NSBA a5l PCR Jgama \ (350 (0 5550 35 0l MW (cill PCR ) ol gl —Y S

Amd e olis | yrvbp

R
o

Hass

5 & ® 388

D o 45 515 il L NSEBL 4ol PCR Ugama 8 5 ¥ & ¥ ) gt (- JsS50 335 wasls MW (G PCR Sl gls —F JS

WA e ) o5l YV o500 15jl) 1y Susjs gle alas

Ay e Ui [ £V DP b aiges

http://rjims.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-6035-fa.html

s 5 Cow (o (el 43,

[ Downloaded from rjms.iums.ac.ir on 2026-05-10 ]

J

B b B 5B8H8A

s 1y A0 s 48 L5l jerly LNSEB2 15 PCR Jguaee ) cy5i (o - dS5e (335 wasls MW (cill PCR j1 Lol golis Y JSois

VN «*
izl dul £35 g Cubgo s 2 1D (oligy NSBA 4l 3 3l ) slo i g9 1 Jgi
L28A L31 IIMIV P58D Y93H/N
VYA A D H
Bz | N
WYoNA M D H
VYA A H
AYYYO \Y% H

auiles =) b DAA .cuul 00,5 s ESY JB sk
ool a LS5 (49,8 il 4 S | 09l g g ly
(0 F) wiisw o9 PR) o usls, L ( Peg-IFN)
s 5L o s (g g wo slagl
Olaeyd )0 loassS ool il wg g Slss ke
slrg,lo dlos QT 3l el asls - il (g Lo
59 89y » e S1U pgwlosd g pawlbMUSTs
S5l glee Sl mpg peis il ailes »» NSBA
929 0 gyls (nl d pglie slo Gigz 590 sz e
W_’)) )_»S‘ 5o j)b Y Q_" pyee. Lol ool o0y ‘S:L..;Lo.w
=2 sl o (Y ) Qg o oolaw! ssLo)o s
=329 3yl 3l S5y 2 SIL pgsemsdow 3l
O09= 00 mizmed g e leyo j0 (6 pSeis
9 | 0dgy o‘).o.b 5)‘.) U"‘ A S PsLs.o LJ"‘P »b)‘yo
slag,lo LS o1y g ks ol sleslaiwl ol on
w‘ IR g0 )ijl.‘.’»‘d.] 9 f}wb%‘d )...laa 6)1\)

http://rjims.iums.ac.ir

Yy

e 050 ggemme 13 pgulaal 5 nsulMSTy (slag )l
I hass ¥ 5 5,0 slows V8 5l lam ¥ el (ZVVIYE)

S iz Jlew O (ol jo ol oLl o3 Hlewy VY
s bwls YO3H/N 4 P 58D (L 31 I/M/V [L28A
Lo gz plw @ cad VY 5 AV Gl g wiol
YA Glo Gigz 5 (VY 5 IAVIVE (s i,
=l ol S Lo g plo b anslie o 0A
(712 Jlom ¥ yo Lo igz ool 5l oS o a5 5k
2,0 NSSA 4l (o Ly Slejenainds olulil
= e ¥y g0t olwlis (VYY) e 0
o o 5 (/513)
G;Lml.w (L28A+P58D+Y93H,L31M+P58D+Y93H)
= Chi Square Test (x%) s Lol JUTL ass )5

s ool

AR

o (5l Lo b)) g 9 i
.(P>0.05)

& >

aog b3l sl o v cils o la oleyo

AR e W) ojled WV ooy5 15jly ySiisja mgle alan


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-6035-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-10 ]

o Sl (099 aiitans 0015 )loe glag)ld ply )3 Cuaglie 4 oo oy I i slaies ()

4 polie Slodex jon poe 9 nggemsdo 5l lojen
Lo glye @b g pdlael ol 50 0]
= S 5l A S ID G Llgs) 5o ngge—wsism
Obeyd am aaly 3 (o Sl g ns Sbals)
995 sl oS lgaal g o 93 s @l
sbgyls am polie slo i lowlid o )le
on 5= Ohles ded pgwlodd g p gl
OhL Sl om JUSe % b g il (loys @ gl
Sazme Zighae b g (5 leny SiF 5L 5l (69,50 5 oo
o=l OB Glayd 5o Gug g o=l Kas uligs b
oolaiwl Wiz 2 Egezme ;0 Cowl 0ais (155 ¢ gy p
S Sy @l b o3 sl 50 nggemgdon Sl
Lol (V2 Y Y A) sl 005 ol jarr By ol
Shlorm 59 0 4 (o il 9)lse b lioxes
=S Lo sl @ Gugng al b Cishe 51 0 o8
L5 ol oads Mie 5950 b g jopd bSOl p i
g dolgS (6908 (o Cuiled Bd> 4 Jliuws

&S A

o Mo Ghlow (oxhad (loys 53 pggmgdon (695l
S S S 1D ligs L eie (o SSln
P MalS" Esl Gloys 4y s )3 (o9 g olbisd
3 9l o=l A polie ik (oyp ol 50 9 00
Sy an azgi bais olulid gllew 5 plaSors
Sl Sailp oo GVl s slag)lo sl Sy
ool A ;e 4S5 IS )0 pggmgig alox
el sl ons Jloys sl a e Seix
sLaSal, Lol (leys 5 (o ol a0 Mo ) Lo
L o5l 56 olom 5 Goary cnl Bdo a4 (ol
RYVIRVAPESNA S I W0

S gy S

ol g csle s o) Ses pled 1 abiwy (po
Dol oo ‘_g)lji.JL;M dlocows Ql).ﬂ )WL MI

WAL e O oyl (Yoo, 98 sils |_.,5.|.'|'.|H|n51:nl:l.n

ey a4 1b 513,38 slslsgs e o5 ,0.(V--V)
4o 9 (0) abloe (ow Saild (g9 @l Sloelsi
Sl 4 i lhlem (59, 2 addlas o Jdo (os
L obsis nl by Sl £500 L 1D Guligi b (oo
Sl olyen (b jlew 5o OlslE slecsgase

)lg— 50 Ol 4o ol s la)gdS i o
Olie 4 1D Guligd )0 (> gsemgdsm jl ool
o=l 50 (VY Y F) cwl o0gm ol po o )04V (YL
sbagyls am pglie sbo it 59 Ol (o) 2
VIV NS5A 4> 45 sl 5 e lidST
Las as olwlid Glow YA 51 ke O 50) wo o
Sinlan peiize o g oads alowl Slollas
Chi o,lal 50T L« paizmans . OF V) V) 500
Line bL3,l g 9 owi e Square Test (x?)
5 Slgl ¥ i iz 2 (P>0.05) wis svsline (5)lo
aalllas 850 Comor > Ll onl plolid
oz o 0 sl addllas o Jle jela ol piie
limes NSBA 4> )5 pslie clotgz jlows 57 55,
OF) el oass glolis as o FY/FY

lalllas iy ,5Y93H 5 L3IM gz lsl3
OY Y OF Q) Col sasd (5,155 ao,s AL F oy
VIYA) oo )0 YIF ol as Gz cpl oy o0l )0
o ol (loogs BIYR) 9o, SV VITE 5 (Lo
L31V gz 4 Comd LBIMI gz )3 0z o
aalllae 5o Ll OVF V) V) el ool 3,155 2
Oezeed (VTA) 09 (L Lol (Sl 2 12l
9,10 4 poliie Sle—inx Ol ¢ Sldllas o
Pt 10 cbisis 53 namliMSTs ) S gmlo)
Stz asllas ol 0 (FAANY) Conl ouds 5,155
4 53 P58D (yaizean 5 (ol 4l o) L2BA
Vo Sl pgmlaad ol Ceglieo Sleinz 952
Cepdge 1o iz O F Y ) ws glolis Loy
YL 50 e, 5 U lo i 5l (YO3H/N) aY
345 Sl jimie S T A S g ng Cenglie
(YO3H=4 , ais Slolid Jlan 0,0 aalllas oyl
lallls 1o oS oz ,m (V0 ) A) YOIN= 1)
L YO3H 5 L3IM clgzadse 1o Lo gz ool yan
(FDAY) el 00g ol jadr 59,ld Cnglio iy 59,
elolis Jlam ) 50 b ol dalllas yo alyan oy
oolitl Loy anlllas cpl o (gl dunlie fyuiz Lol 0

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-6035-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-10 ]

References

1. Sefidi FJ, Keyvani H, Monavari SH, Alavian
SM, Fakhim Sh, Bokharaei-Salim F. Distribution of
hepatitis C virus genotypes in Iranian chronic
infected patients. Hepatitis Month. 2013;13(1).

2. Smith DB, Bukh J, Kuiken C, Muerhoff
AS, Rice ChM, Stapleton JT, et al. Expanded
classification of hepatitis C virus into 7 genotypes
and 67 subtypes: updated criteria and genotype
assignment web resource. Hepatology.
2014;59(1):318-327.

3. Alaviyan SM. Rahnamaye jamee hepatite C
baraye omoom. Pezeshkan salamat pajoohan kosar.
2015. (Persian).

4. Liver EA. EASL recommendations on treatment
of hepatitis C 2018. J Hepatol. 2018;69(2):461-511.

5. Sefidi F, Salehi Vaziri M, Sadeghi F, Hashemi
A. Hepatit C az roykarde molcouli. Hayyan. 2016.
(Persian).

6. Afdhal N, Zeuzem S, Kwo P, Chojkier M, Gitlin
N, Puoti M, et al. Ledipasvir and sofosbuvir for
untreated HCV genotype 1 infection. N Eng J Med.
2014;370(20):1889-1898.

7.Li Z, Chen zw, Li H, Ren H, Hu P. Prevalence
of hepatitis C virus-resistant association substitutions
to direct-acting antiviral agents in treatment-naive
hepatitis C genotype 1b-infected patients in western
China. Infect Drug Resist. 2017;10:377.

8. Nakamoto S, Kanda T, Wu Sh, Shirasawa H,
Yokosuka O. Hepatitis C virus NS5A inhibitors and
drug resistance mutations. World J Gastroenterol.
2014;20(11):2902.

9. Ghany MG, Nelson DR, Strader
DB, Thomas DL, Seeff LB. An update on
treatment of genotype 1 chronic hepatitis C virus
infection: 2011 practice guideline by the American
Association for the Study of Liver Diseases.
Hepatology (Baltimore, Md.). 2011;54(4):1433.

10. Sulkowski MS, Gardiner DF, Rodriguez-Torres
M, Rajender Reddy K, Hassanein T, Jacobson |, et
al. Daclatasvir plus sofosbuvir for previously treated
or untreated chronic HCV infection. N Eng J Med.
2014;370(3):211-221.

11. Maddali MM, Mathew M, Chandwani
J, Alsajwani MJ, Sundar Ganguly Sh. Outcomes
after rigid bronchoscopy in children with suspected
or confirmed foreign body aspiration: a retrospective
study. J Cardiothorac Vasc Anesth. 2011;25(6):1005-
1008.

12. Suwanthawornkul T, Anothaisintawee T,
Sobhonslidsuk A, Thakkinstian A, Teerawattananon
Y. Efficacy of second generation direct-acting
antiviral agents for treatment naive hepatitis C
genotype 1 :a systematic review and network meta-
analysis. PloS One. 2015;10(12):e0145953.

13. Wyles DL. Antiviral resistance and the future
landscape of hepatitis C virus infection therapy. J

Y¢

OHKed g Cows el 45,

Infect Dis. 2013;207(Suppl-1):S33-S39.

14. Zhang Y, Cao, Zhang R, Zhang 1, Haiying
LuX,Wu Ch, et al. Pre-existing HCV variants
resistant to DAAs and their sensitivity to
PeglFN/RBYV in Chinese HCV genotype 1b patients.
PLoS One. 2016;11(11):e0165658.

15.  https://www.hepatitisc.uw.edu/go/evaluation-
treatment/treatment-goals-predicting-
response/coreconcept/all., Goals and Benefits with
HCV Treatment. 2019.

16. Thomas DL. Predicting the response to the
treatment of hepatitis C virus infection. Clin Liver
Dis. 2012;1(2):46.


https://pubmed.ncbi.nlm.nih.gov/?term=Keyvani+H&cauthor_id=23550108
https://pubmed.ncbi.nlm.nih.gov/?term=Monavari+SH&cauthor_id=23550108
https://pubmed.ncbi.nlm.nih.gov/?term=Alavian+SM&cauthor_id=23550108
https://pubmed.ncbi.nlm.nih.gov/?term=Fakhim+S&cauthor_id=23550108
https://pubmed.ncbi.nlm.nih.gov/?term=Bokharaei-Salim+F&cauthor_id=23550108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bukh%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24115039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kuiken%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24115039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muerhoff%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=24115039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rice%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=24115039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stapleton%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=24115039
https://pubmed.ncbi.nlm.nih.gov/?term=Zeuzem+S&cauthor_id=24725239
https://pubmed.ncbi.nlm.nih.gov/?term=Kwo+P&cauthor_id=24725239
https://pubmed.ncbi.nlm.nih.gov/?term=Chojkier+M&cauthor_id=24725239
https://pubmed.ncbi.nlm.nih.gov/?term=Gitlin+N&cauthor_id=24725239
https://pubmed.ncbi.nlm.nih.gov/?term=Puoti+M&cauthor_id=24725239
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20Zw%5BAuthor%5D&cauthor=true&cauthor_uid=29184422
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20H%5BAuthor%5D&cauthor=true&cauthor_uid=29184422
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ren%20H%5BAuthor%5D&cauthor=true&cauthor_uid=29184422
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29184422
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kanda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24659881
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24659881
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shirasawa%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24659881
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yokosuka%20O%5BAuthor%5D&cauthor=true&cauthor_uid=24659881
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nelson%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=21898493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strader%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=21898493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=21898493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seeff%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=21898493
https://pubmed.ncbi.nlm.nih.gov/?term=Mathew+M&cauthor_id=21474337
https://pubmed.ncbi.nlm.nih.gov/?term=Chandwani+J&cauthor_id=21474337
https://pubmed.ncbi.nlm.nih.gov/?term=Alsajwani+MJ&cauthor_id=21474337
https://pubmed.ncbi.nlm.nih.gov/?term=Ganguly+SS&cauthor_id=21474337
https://pubmed.ncbi.nlm.nih.gov/?term=Anothaisintawee+T&cauthor_id=26720298
https://pubmed.ncbi.nlm.nih.gov/?term=Sobhonslidsuk+A&cauthor_id=26720298
https://pubmed.ncbi.nlm.nih.gov/?term=Thakkinstian+A&cauthor_id=26720298
https://pubmed.ncbi.nlm.nih.gov/26720298/#affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Teerawattananon+Y&cauthor_id=26720298
https://pubmed.ncbi.nlm.nih.gov/?term=Cao+Y&cauthor_id=27812165
https://pubmed.ncbi.nlm.nih.gov/27812165/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+R&cauthor_id=27812165
https://pubmed.ncbi.nlm.nih.gov/27812165/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+X&cauthor_id=27812165
https://pubmed.ncbi.nlm.nih.gov/27812165/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Lu+H&cauthor_id=27812165
https://pubmed.ncbi.nlm.nih.gov/?term=Lu+H&cauthor_id=27812165
https://pubmed.ncbi.nlm.nih.gov/27812165/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Wu+C&cauthor_id=27812165
https://www.hepatitisc.uw.edu/go/evaluation-treatment/treatment-goals-predicting-response/coreconcept/all
https://www.hepatitisc.uw.edu/go/evaluation-treatment/treatment-goals-predicting-response/coreconcept/all
https://www.hepatitisc.uw.edu/go/evaluation-treatment/treatment-goals-predicting-response/coreconcept/all
https://rjms.iums.ac.ir/article-1-6035-fa.html
http://www.tcpdf.org

