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ORIGINAL ARTICLE

Evaluation of Resistant Associated Variants/
Substitutions (RAVs/RASs) Role in Management of
Compensated Naive and Experienced Chronic
Hepatitis C Virus Infection

Gamal Mohammad Soliman a, Ashraf Taha Abd Elmouttaleb b,
Mostafa Abd Abd Elrahman a, Mohamed Ghareb Shikhroho a, Amr Mohammed Badary a,*

a Department of Tropical Medicine, Faculty of Medicine for Boys, Al-Azhar University, Cairo, Egypt
b Medical Biochemistry and Molecular Biology, International Islamic Center, Al-Azhar University, Cairo, Egypt

Abstract

Background: The success of DAA-based combination therapy for the treatment of HCV NS3 resistance-associated
substitutions (RAS) is influenced by their occurrence.
Objective: The main aims of this study were (1) identifying the association of HCV relapse (posttreatment with ani-

NS5A DAAs Simeprevir or Daclatasvir) with the occurrence of RAVs/RASs (resistance-associated substitutions) of
nucleotide and specific amino acid replacement among Egyptians.
Methods: This cross-sectional, caseecontrol study was conducted. Patients were enlisted by the Tropical Medicine.

Department outpatient clinics at El-Hussein University (Al-Azhar University Faculty of Medicine) and EL-Agouza Police
Hospital. In all, 150 HCV patients were involved in the study. These three groupings were created from them: 50 naive
patients with chronic HCV infection comprise Group I and have compensated liver. (2) Group II: Fifty experienced
patients (posttreatment with Sofosbuvir þ Daclatasvir relapsers) who tested positive by serum HCV PCR after
completing a full course of treatment and have compensated liver. (3) Group III: Fifty experienced patients (posttreat-
ment with Sofosbuvir þ Ladipasvir relapsers) who tested positive by serum HCV PCR after completing a full course of
treatment and have compensated liver.
Results: There was no significant correlation found between HCV RNA PCR and HBA1C, FBS, INR, creatinine, bili-

rubin, albumin, AST, ALT, platelet, and hemoglobin in naïve patients (P > 0.05).
Conclusion: From the findings of the study, we can conclude that the frequency of L30L amino acid sequences was

significantly higher in relapsers compared with responders and naïve patients. Responders showed significantly higher
levels of L30L when compared with naïve patients.

Keywords: Chronic hepatitis C virus, Infection, Management, Naïve, Resistance-associated variants, Substitutions
(RAVs/RASs)

1. Introduction

H epatitis C virus (HCV) infection is one of the
world's most common causes of chronic liver

damage. Three percent of the world's population, or
roughly 130e210 million people, have HCV infec-
tion that is chronic.1 According to another study

presented at EASL 2014, there are 160 million
chronic HCV-infected people globally.
There are considerable geographical variations.

There are some nations like Egypt where the inci-
dence is as high as 22 %.2 According to more recent
figures, 350,000 people die from HCV each year and
more than 185 million people worldwide are
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affected. The majority of those infected with the
virus are unaware of their infection, and treatment
is still unavailable for many of those who have been
diagnosed.3 The majority of those treated find relief
from their symptoms, and the success rates of those
treated in low- and middle-income countries are
comparable to those in high-income countries.4

Cirrhosis of the liver or hepatocellular cancer is
projected to occur in one-third of people who get a
persistent infection.5

Egypt has the greatest prevalence in the world,
with 9 % nationwide and up to 50 % in some rural
regions as a result of particular mechanisms of
infection. More than 150,000 new instances of
infection are reported annually in Egypt, where 7
out of every 1000 people have HCV. Up to 91 % of
Egyptians with HCV infection had genotype 4 as
their main genotype, according to isolated samples.6

Patients with HCV genotype 4 infection have ac-
cess to both IFN-containing and IFN-free treatment
options. The IFN-free fixed-dose combination of
Sofosbuvir (400 mg) and Ledipasvir (90 mg) in a
single tablet taken once daily can be used to treat
patients with HCV genotype 4 infection; 95 % of
them had an SVR after 12 weeks of therapy.7

Low barriers to resistance exist for the HCV NS5A
inhibitors Daclatasvir, Ledipasvir (LDV), and
Ombitasvir. The results of two recent trials showed
that failure to achieve SVR with DAA medication
was usually due to relapse and that RAVs were
almost invariably present in patients who relapsed
after being subjected to NS5A inhibitors. In a study
that looked at NS5A RAVs in patients who experi-
enced virologic failure while taking Ledipasvir,8

RAVs were almost always found. The single alter-
ations at Q30E and Y93 N render NS5A inhibitors
remarkably robust. It was unable to ascertain
whether RAVs could be fought off with longer
treatment intervals using the same regimen. Ledi-
pasvir/Sofosbuvir-based regimens were supposed
to be enrolled in the research and retreated for 24
weeks, yielding a 71 % SVR12, if they failed after 8 or
12 weeks. Sadly, the presence of certain NS5A
RAVs, such as at the 93 locus, or the presence of
several variations led to SVR rates of less than 50 %.9

The main aims of this study were (1) identifying
the association of HCV relapse (posttreatment with
ani-NS5A DAAs Simeprevir or Daclatasvir) with the
occurrence of RAVs/RASs (resistance-associated
substitutions) of nucleotide and specific amino acid
replacement among Egyptians. (2) Recognizing the
prevalence of the above-mentioned RAVs/RASs,
resulting from nucleotide replacement and amino
acid substitution in the NS5A region, at baseline
pretreated naïve HCV infection. (3) Addressing the

possible application of pretreatment screening for
HCV RAVs/RASs that would help in considering
the appropriate treatment regimens, duration of
treatment, and avoidance of relapses.

2. Patients and methods

Patients were recruited from the Tropical Medi-
cine Department outpatient clinics at El-Hussein
University (Al-Azhar University Faculty of Medi-
cine) and EL-Agouza Police Hospital.
Grouping of Study Population: The current study

included a total of 150 HCV patients. The three
groups they are split into are as follows: 50 patients
in Group I who have chronic HCV infection but are
unaware of it and have compensated liver.Group II:
Fifty experienced patients (posttreatment with
Sofosbuvir þ Daclatasvir relapsers) who have tested
positive by serum HCV PCR after completing a full
course of treatment and have compensated liver.
Group III: Fifty experienced patients (posttreatment
with Sofosbuvir þ Ladipasvir relapsers) who tested
positive by serum HCV PCR after completing a full
course of treatment and have compensated liver.
Inclusion Criteria: The following standard re-

quirements will be met by all chosen patients: Age
range of 18e70 years, third-generation enzyme-
linked immunosorbent tests (ELISA), and polymer-
ase chain reactions were utilized to identify positive
anti-HCV IgG antibodies and serum HCV RNA,
respectively. All research groups had a uniform Sex
distribution (PCR). For the informed patients in
groups II and III, a minimum 3-month course of
sofosbuvir plus daclatasvir or sofosbuvir plus ledi-
pasvir with or without ribavirin is necessary.
Exclusion Criteria: Exclusion criteria were applied

while taking into account the Directives of the
Egyptian National HCV Control Program. Patients
with coinfection with HIV or HBV, those between
the ages of 18 and 75 years, women who are preg-
nant, those with hepatocellular carcinoma or other
extrahepatic malignancies, those with total serum
bilirubin levels higher than 3 mg/dl, those with
serum albumin levels lower than 2.8 g/dl, those with
INR values higher than 1.7, those with platelet
counts lower than 50,000/mm, those with renal
impairment with GFR lower than 30 m, patients
who refuse to be entitled in the study, other causes
of chronic liver diseases (e.g. autoimmune hepatitis,
biliary cirrhosis, cardiac cirrhosis, etc.), patients
suffering from chronic uncontrolled debilitating
disease, e.g. uncontrolled diabetes Mellitus,
sarcoidosis, SLE, etc., posttreatment patients who
had one of the major risk factors of HCV reinfection
within 3 months after completing treatment course,
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e.g. dental work up, minor surgery, anorectal sur-
gery, blood transfusion, i.v. drug abuse etc, patients
receiving immunosuppressive or cytotoxic medi-
cine, and patients present with decompensated he-
patic disorders.

2.1. Methods

All patients were subjected to the following:
Full history taking including risk factors of

occurrence of HCV (newly discovered right hypo-
chondrial pain, parentral antibilharzial therapy,
blood transfusion, and previous operation).
Thorough clinical examination with special

emphasis on signs of liver cell failure; hepatomeg-
aly, splenomegaly, and/or ascites.
Laboratory investigations: Patients’ blood was

drawn, and samples were sent to the following
laboratories: The hemoglobin concentration (Hb%),
red blood cells (RBCs), white blood cells (WBCs),
and platelet counts are among the measurements
included in the complete blood count (CBC). In
addition, the liver profile (ALT, AST, albumin, total
bilirubin, and direct bilirubin), prothrombin time,
the international normalized ratio (INR), renal
function tests (serum creatinine), pregnancy tests
(for females), and fasting blood glucose level.
Imaging: Study patients were submitted to

screening with the following procedures: Abdom-
inal ultrasonography which includes liver size
(diameter), liver echogenicity, portal and splenic
vein diameters, splenic size, and amount of ascites if
present. Pretreatment fibrous assessment of the
liver by transient elastography (FibroScan).
Nucleotide Sequences: The isolated RNA from

patients’ sera will be submitted to nucleotide
sequencing at NS5A areas to address the base pair
(bp) differences among HCV isolates from different
study groups in comparison to gold standard HCV
GT4.

2.2. The expected study outcomes

Treatments of chronic HCV infections with anti-
HCV regimens that contain DAAs alone or with
regimens that add Ribavirin to DAAs have shown
high cure rates that exceeded 80 % in some series. It
is expected that data from current study will reveal
the following:- The expected occurrence of RAVs/
RASs in association with anti-NS5A agents in GT4
would be close to their prevalence in GT1. The de-
gree of hepatic fibrosis would play a negative role in
outcomes of the relationship between RAVs/RASs
and the studied therapeutic regimens. A higher
degree of hepatic fibrosis would be associated with a

higher prevalence of RAVs/RASs in posttreatment
relapsers. RAVs/RASs would have the same occur-
rence rates in Daclatasvir compared with Ledi-
pasvir-containing regimens. A lower prevalence of
RAVs/RASs would be expected on adding Ribavirin
to Sofosbuvir plus Daclatasvir or Sofosbuvir plus
Ledipasvir compared with the use of only DAAs
containing regimens without Ribavirin.
Ethical Aspects: Approving protocol: The current

protocol will be approved by the Committee of
Tropical Medicine Department and Committee of
Faculty of Medicine at Al-Azhar University, and
then by the ethics committee at Al-Azhar Univer-
sity. Permission from El Agouza Police Hospital: -
Permission will be obtained from El-Agouza Police
Hospital to recruit study subjects from the outpa-
tient HCV management clinics and to prospectively
follow them up. Patient Consent: All patients that
were included in the current study signed an
approved consent from the Al-Azhar University
Ethics Committee.

2.3. Statistical analysis

The gathered information will be identified,
collated, and examined using proper tests. Mean
and standard deviation are used to represent
continuous variables, whereas numbers and per-
centages are used to describe ordinal and nominal
categorical data.

3. Results

The present study included 150 HCV patients
recruited from the Tropical Medicine Department
outpatient clinics at El-Hussein University (Al-
Azhar University Faculty of Medicine) and EL-
Agouza Police Hospital Table 1.
This table shows the demographic of the included

cases. The mean age was 44.97 ± 11.88 years with a
range from 25 years to 64 years. More than half
(50.5 %) of cases were females and 49.5 % of cases
were males Table 2.
There were no high significant differences

found between the studied groups concerning
HCV RNA PCR level at baseline (P ¼ 0.001) (see
Tables 3e7).

Table 1. Distribution of study population according to baseline
characteristics.

(Minemax) Mean ± SD

Age (25e64) 44.97 ± 11.88
Sex* Male 49 (49.5)

Female 50 (50.5)
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This table shows:
There was no significant correlation found be-

tween HCV RNA PCR and HBA1C, FBS, INR,
creatinine, bilirubin, albumin, AST, ALT, platelet,
and hemoglobin in naïve patients (P > 0.05).
There was a significant negative correlation be-

tween HCV RNA PCR and albumin (r ¼ �0.29,
P ¼ 0.04), while there was a significant positive
correlation between HCV RNA PCR and hemoglo-
bin (r ¼ 0.32, P ¼ 0.02) in patients with a sustained

virological response. No significant correlation was
found between HCV RNA PCR and HBA1C, FBS,
INR, creatinine, bilirubin, AST, ALT, and platelet in
patients with sustained virological response
(P > 0.05).

4. Discussion

Their existence affects the efficacy of DAA-based
combination therapy for the treatment of HCV NS3
resistance-associated substitutions (RAS). In-
dividuals with mutations at NS3 sites 80, 122, 155,

Table 2. Relationship between different study groups and HCV RNA PCR at baseline.

Groups N (minemax) mean ± SD 95 % CI P value

Naïve 33 (203e1480000) 286613.2 ± 384696.8 (150205.7e423020.8)
Responder 52 (0e15) 1.15 ± 3.75 (0.11e2.2) 0.001a

Relapser 14 (1000e600000) 100357.1 ± 172403.2 (814.5e199899.8)
Total 99 (0e1480000) 109730.3 ± 263065.8 (57262.7e162197.8)
a Statistically significant.

Table 3. Post hoc test.

Mean difference P value

Naïve
Responder 286612.06 0.001*
Relapser 186256.07 0.013 *

There was a highly statistically significant difference (P ¼ 0.001)
between the naïve group and the responder group. A statistically
significant difference (P ¼ 0.013) was seen between the naïve
group and the relapser group.

Table 4. Relationship between different study groups and FibroScan
score at baseline.

Naïve
N (%)

Responder
N (%)

Relapser
N (%)

P value

0 14 (42.4) 11 (21.2) 7 (50.0)
1 6 (18.2) 10 (19.2) 4 (28.6)
2 7 (21.2) 15 (28.8) 1 (7.1) 0.17
3 6 (18.2) 16 (30.8) 2 (14.3)
Total 33 (100) 52 (100) 14 (100)

There was no significant differences found between the studied
groups concerning the FibroScan score at baseline (P > 0.05).

Table 5. Correlation between HCV RNA PCR and different laboratory
findings at baseline regarding naïve patients.

HCV RNA PCR
(mean ± SD)

Laboratory
test

mean ± SD R P value

HBA1C 5.19 ± 0.24 �0.05 0.79
(286613.21 ±

384696.75)
FBS 103.9 ± 15.02 �0.2 0.26

INR 1.35 ± 0.09 0.06 0.73
Creatinine 0.98 ± 0.12 0.15 0.4
Bilirubin 1.72 ± 0.44 0.04 0.84
Albumin 4.21 ± 0.45 0.05 0.78
AST 70.72 ± 22.01 �0.13 0.48
ALT 77.24 ± 19.59 0.05 0.79
Platelet 177.98 ± 37.23 0.17 0.33
Hemoglobin 12.14 ± 0.6 0.01 0.94

Table 6. Correlation between HCV RNA PCR and different laboratory
findings at baseline regarding patients with sustained virological
response.

HCV RNA PCR
(mean ± SD)

Laboratory
test

mean ± SD R P value

HBA1C 1.15 ± 3.75 �0.15 0.28
FBS 5.21 ± 0.22 �0.15 0.28
INR 105.16 ± 14.52 0.11 0.43
Creatinine 1.35 ± 0.08 �0.03 0.84

(1.15 ± 3.75) Bilirubin 1 ± 0.12 0 0.98
Albumin 1.67 ± 0.42 �0.29 0.04a

AST 4.21 ± 0.43 �0.02 0.88
ALT 71.78 ± 22.06 0.06 0.67
Platelet 71.26 ± 17.63 �0.08 0.58
Hemoglobin 170.52 ± 47.45 0.32 0.02a

a Statistically significant.

Table 7. Correlation between HCV RNA PCR and different laboratory
findings at baseline regarding patients with breakthrough after
treatment.

HCV RNA PCR
(mean ± SD)

Laboratory
test

mean ± SD R P value

HBA1C 5.15 ± 0.19 0.32 0.27
FBS 108.51 ± 15.46 0.18 0.53
INR 1.35 ± 0.09 0.35 0.22
Creatinine 0.98 ± 0.1 �0.27 0.36

(100357.14 ±
172403.2)

Bilirubin 1.71 ± 0.43 �0.49 0.07

Albumin 4.37 ± 0.33 �0.42 0.14
AST 74.57 ± 18.14 0.11 0.72
ALT 70 ± 18.52 0.09 0.76
Platelet 193.64 ± 41.7 �0.19 0.5
Hemoglobin 12.02 ± 0.6 0.19 0.51

There was no significant correlation between HCV RNA PCR and
HBA1C, FBS, INR, creatinine, bilirubin, albumin, AST, ALT,
platelet, and hemoglobin in patients with breakthrough after
treatment (P > 0.05).
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and/or 168 did not respond to Dackltasvir/Sime-
previr therapy.
The frequency of spontaneously occurring single

RASs in HCV genotype 1-infected patients ranges
from 0.1 % to 3.1 % for the majority of NS3 protease
inhibitors and 4.1 %e18.9 % of HCV-infected pa-
tients with baseline NS3 mutations exhibit naturally
occurring resistance.10

This a cross-sectional, caseecontrol study. Patients
were gathered from El-Hussein University's (Al-
Azhar University Faculty of Medicine) outpatient
clinics for tropical medicine and the EL-Agouza Po-
lice Hospital. In all, 150 HCV patients were involved
in the study. These three groupings were created
from them: 50 naive patients with chronic HCV
infection comprise Group I and have compensated
liver. 2) Group II: Fifty experienced patients (post-
treatment with Sofosbuvir þ Daclatasvir relapsers)
who tested positive by serum HCV PCR after
completing a full course of treatment and have
compensated liver. 3) Group III: Fifty experienced
patients (posttreatment with Sofosbuvir þ Ledipasvir
relapsers) who tested positive by serum HCV PCR
after completing a full course of treatment and have
compensated liver.
As regards the demographic of the included cases,

the mean age was 44.97 ± 11.88 years with a range
from 25 years to 64 years. More than half (50.5 %)
cases were females, and 49.5 % cases were males.
Our results were supported by a study of El

Raziky et al.11 According to their research, the pa-
tients' ages ranged from 36 to 70 years with a mean
age of 55.83 years plus 7.9. Sixty-eight percent of the
study's patients were female. Furthermore, Kanda
et al.12 showed that 145 (60.4 %) people were 65
years of age or older and that the mean age was 65.8
years. They were mainly composed of females. The
baseline HCV RNA PCR levels between the study
groups showed highly significant variations (P
0.001). The post hoc analysis revealed a very statis-
tically significant difference between the naive
group and the responder group (P ¼ 0.001). A sta-
tistically significant difference exists between the
naive group and the relapser group (P ¼ 0.013).
HCV RNA PCR results in naive patients did not
significantly correlate with HBA1C, FBS, INR,
creatinine, bilirubin, albumin, AST, ALT, platelet, or
hemoglobin (P > 0.05). In patients with persistent
virological response, there was a substantial nega-
tive connection between HCV RNA PCR and albu-
min (r ¼ �0.29, P ¼ 0.04) and a significant positive
association between HCV RNA PCR and hemoglo-
bin (r ¼ 0.32, P ¼ 0.02). In patients with persistent
virological response, there was no association be-
tween HCV RNA PCR and HBA1C, FBS, INR,

creatinine, bilirubin, AST, ALT, or platelet counts
(P > 0.05). In patients with treatment-related
breakthrough, there was no association between
HCV RNA PCR and HBA1C, FBS, INR, creatinine,
bilirubin, albumin, AST, ALT, platelet, or hemo-
globin (P > 0.05).
Our results were supported by a study by NAS-

SAR et al.,13 which reported that regarding efficacy
assessment, the SVR rates for the three groups
(SOF/DCVRBV, SOF/LDVRBV, and SOF/SIMRBV)
were 98 %, 100 %, and 100 %, respectively.
Only one patientda member of the SOF/DCV

groupdexperienced virological failure. Statistics
indicated that these findings were not significant
(P > 0.05. The baseline variables, such as regimen
type, patient sex, treatment status, baseline viral
load, platelet count, and cirrhosis status, did not
statistically significantly predict SVR. In the study of
Abd Alla et al.,14 liver fibrosis was associated with a
significant decrease in serum albumin, hemoglobin,
platelet count, and white blood cells and a signifi-
cant increase in INR and serum bilirubin compared
with hepatic fibrosis-free patients. Furthermore,
Abdel-Aziz et al.15 examined the effectiveness and
safety of treating HCV genotype 4 patients with
sofosbuvir plus daclatasvir with or without ribavirin.
They discovered that group 1 had a sustained viro-
logical response (SVR1) of 93.3 % and group 2 had
an SVR12 of 87.5 % (total ¼ 91 %; undetectable
viremia 12 weeks posttreatment). With such great
efficiency came moderate side effects as well as a
considerable reduction in liver fibrosis. The
accomplishment of SVR12 in HCV patients
following therapy was not significantly correlated
with the IL18 polymorphism (rs1946518) at position
607 in these individuals. Furthermore, 249 (12.2 %)
of 2047 people who underwent hepatitis C virus
screening received positive results, according to
Ahmed et al. 88.7 % of the 249 people, or 221 of
them, had RNA that could be found by PCR. At
week 12, 183 eligible patients receiving Sofosbuvir
and Daclatasvir for 12 weeks showed a sustained
virologic response, accounting for 96 % of the total.
Moreover, Abd Alla et al.14 discovered that SOF plus
DCV regimens with or without ribavirin led to a 12-
week SVR in 98 % of the patients with chronic HCV
infection. Diabetes mellitus and hepatic fibrosis had
detrimental consequences on 12-week SVR. Despite
baseline viral loads not having an impact on the
effectiveness of anti-HCV oral medication, F4 he-
patic fibrosis is linked to the highest pretreatment
HCV-SRT-PCR levels. The present study showed
the relationship between the administration of
SOF þ LAD regimen for 12 weeks and development
of aa sequences in relapsers and responders who
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achieved SVR. None of the studied aa substitutions
(M31 M, A92A, M31C, A92T, P58L) was detected in
naïve infection. Both M31 M and A92A aa sequences
were significantly recognized in relapsers and re-
sponders compared with naïve cases. However,
frequencies of the same aa substitutions (M31 M
and A92A) had insignificant differences in relapsers
compared with responders.
In the study of Sarrazin et al.,16 in 11 phase 3

clinical trials using ledipasvir-sofosbuvir (SOF) and
SOF, 12 weeks following the completion of treat-
ment, just 12 of 3004 patients still had detectable
HCV RNA. The HCV genotype/subtype was the
same at baseline and at the time of recurrence in 11
of the 12 patients with late recurrent viremia. Ac-
cording to phylogenetic research, the SOF-based
regimen successfully eliminated HCV in 58 % (7 of
12) of these patients; however, after therapy, they
returned with a new HCV strain. The HCV that was
identified at baseline lingered in the liver or another
compartment and reappeared in the blood 24 weeks
after treatment in the remaining five patients with
late recurrent viremia. Furthermore, Osinusi et al.,17

in previously untreated patients with HCV genotype
1 and HIV coinfection, assess the rates of sustained
virologic response (SVR) and side effects after a 12-
week course of the fixed-dose combination of ledi-
pasvir and sofosbuvir. It was claimed that 48 out of
50 patients (98 %, 95 % CI, 89%e100 %) had ach-
ieved SVR 12 weeks following the completion of
treatment, but one patient experienced a recurrence
at week 4 after concluding the course of treatment.
Deep sequencing discovered a mutation that
conferred resistance to NS5A inhibitors like ledi-
pasvir in the NS5A region of the patient who had
relapsed. Myalgia (14 % of patients) and nasal
congestion (16 % of patients) were the most typical
side effects. There were no major side effects or
discontinuations linked to the trial medication. In
patients who are carefully chosen, Kowdley et al.18

showed that an 8-week LDV/SOF therapy course is
highly beneficial; more frequent use of this regimen
is advised. Afdhal et al. found that 79 % of the 440
patients who got therapy and 20 % of the 440
randomly assigned patients had HCV genotype 1a
infection and 72 % had cirrhosis. High rates of long-
lasting virologic response were seen in all therapy
groups, including 99 % (95 % CI, 95e100) in the
group receiving 24 weeks of ledipasvir-sofosbuvir,
94 % (95 % confidence interval [CI], 87e97) in the
group receiving 12 weeks of ledipasvir-sofosbuvir,
and 96 % (95 % CI, 91 to 99) in the group receiving
12 weeks of ledipasvir-sofosbuvir; 41 of 50 HCV
genotype 3 patients who had undergone therapy
had an SVR12 (82 %) rate. SVR12 rates were 96 % for

patients with HCV genotype 6 out of 25 patients.
Furthermore, in the trial by Mizokami et al.,19 all 171
(100 %) of the patients getting ledipasvir-sofosbuvir
and 167 (98 %) of 170 patients receiving ledipasvir-
sofosbuvir with ribavirin achieved the SVR12 (95 %
CI 95e100) (80 of 83 treatment-naive and 87 of 87
treatment-experienced). SVR12 was present in 75
(99 %) of the 76 people who had NS5A-resistant
mutations at baseline.

4.1. Conclusion

From the findings of the study, we can conclude
that the frequency of L30L amino acid sequences
was significantly higher in relapsers compared with
responders and naïve patients. Responders showed
significantly higher levels of L30L when compared
with naïve patients. The study showed the rela-
tionship between the administration of SOF þ LAD
regimen for 12 weeks and development of aa se-
quences in relapsers and responders who achieved
SVR. None of the studied aa substitutions (M31 M,
A92A, M31C, A92T, P58L) was detected in naïve
infection. Both M31 M and A92A aa sequences were
significantly recognized in relapsers and responders
compared with naïve cases. However, frequencies of
the same aa substitutions (M31 M and A92A) had
insignificant differences in relapsers compared with
responders.
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