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Assessment of outcome for sample of Iraqi patients with chronic hepatitis C
virus infection treated by Ledipasvir/sofosbuvir drug
Osama Abdulrahman Faraj,1 Sabeha Moosa AlBayati2

Abstract
Objectives: To evaluate the response to treatment by the new directly acting antivirals drugs Sofosbuvir and
Ledipasvir (Harvoni), on Iraqi patients diagnosed with hepatitis C infection genotype1 and genotype 4.
Methods: This prospective study was conducted in the Gastroenterology unit of Al- Yarmouk Teaching Hospital,
Baghdad, Iraq, from February 2019 to February 2020. Included were one hundred patients diagnosed with hepatitis
C by antibody test and viral load. All non-cirrhotic participants received a drug containing 400 mg sofosbuvir /90 mg
ledipasvir once daily for 12 weeks, whereas the cirrhotics had to take it for 24 weeks. Lab. Investigations and viral
load were assessed at baseline, and twelve weeks after end of treatment.
Results: The predominant genotype was 1 with 58 (58 %) patients whereas genotype 4 had 42 (42%) patients. Liver
cirrhosis was present in 9(9%) patients and severe renal impairment in 27(27%) patients. Undetectable viral load at
the end of treatment (week 12) was observed in 96 (96%) patients whereas 4 (4%) patients were reported as nonresponders.
Conclusion: Excellent therapeutic results were achieved with generic combination of sofosbuvir/ledipasvir. The
regimen is highly effective and tolerable with the highest viral response observed in HCV patients with genotype
1and 4, inclusive of patients with chronic renal failure or cirrhosis.
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Introduction
Hepatitis C virus (HCV) infection is a leading cause of
chronic liver disease globally. The management of HCV
infection has revolutionised over the last 20 years due to
better comprehension of the pathophysiology of the
disease, and because of advancement in investigations
and evolution in therapy and prevention.1 In 2016, the
World Health Organisation (WHO) announced the first
guideline for the eradication of HCV infection by 2030.2
HCV has 6 genotypes: 1a, 1b, 1c, 2a, 2b, 2c, 3a, 3b, 4, 5 and
6. Genotypes 1 and 4 are the most common in the Middle
East region.3 The incubation period extends from 2 to 23
weeks (mean 7.5 weeks). HCV patients rarely present with
acute liver damage. Those with chronic infection are
usually asymptomatic before the onset of cirrhosis, but
they frequently complain of fatigue or depression.4
The presence of antibodies indicates infection with virus
but does not distinguish if it is an acute, chronic or a
previous cleared infection. The anti-HCV antibodies are
primarily used for diagnosis, whereas viral load is needed
for confirming the infection, for observing the response to
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treatment, and assessing immunocompromised or
haemodialysis patients.5 Evaluation of liver disease
severity is essential before treatment. Recognising
patients with advanced cirrhosis is also essential because
the choice of treatment and prognosis depend on the
stage of fibrosis.1
In October 2014, the United States Food and Drug
Administration (FDA) approved ledipasvir and sofosbuvir
(brand name Harvoni) as among the best treatments for
patients with genotypes 1 and 4 irrespective of previous
therapy or the presence of cirrhosis.6
The current study was planned to evaluate response to
treatment for HCV genotypes 1 and 4 in patients treated
with sofosbuvir and ledipasvir.
To our knowledge, this is the first study in Iraq to assess
the response rate of treatment of hepatitis C infection
genotype 1 and genotype 4 in patients treated with the
new directly acting antivirals drugs, sofosbuvir and
ledipasvir (Harvoni).

Patients and Methods
The prospective study was conducted at the
Gastroenterology Unit of Al-Yarmouk Teaching Hospital,
Baghdad, Iraq, from February 2019 to February 2020.
Those included were patients aged >13 years, diagnosed
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with chronic HCV infection on the basis of anti-HCV
antibodies and HCV viral load. The participants received
400mg sofosbuvir / 90mg ledipasvir once daily for 12
weeks for non-cirrhotic, and for 24 weeks for cirrhotic
patients.
Excluded were patients having decompensated cirrhosis,
those who died due to other medical diseases during the
follow-up, those with severe comorbidities, pregnancy or
patients who could not use proper contraception, and
patients with loss of data about sustained viral response
(SVR) post-treatment, and those unable to complete the
treatment due to any cause.
Detailed history was taken for each patient, including
assessment of other possible reasons of chronic liver
disease, or factors that cause worsening of liver disease,
such as excessive alcohol intake, past drug exposure,
diabetes mellitus (DM), hypertension (HTN), chronic renal
failure, malignancy, autoimmune disease, or inherited
diseases. Full clinical examination was also performed.
Laboratory investigations at baseline and post-treatment
included serum aspartate aminotransaminase (AST),
serum alanine amino-transaminase (ALT), serum albumin,
complete blood count (CBC), Hepatitis B surface antigen
(HBsAg), HCV polymerase chain reaction (PCR) and
genotyping, total serum bilirubin, renal function tests,
random blood glucose (RBG), prothrombin time (PT) and
pregnancy test.
Abdominal ultrasound was performed to determine
hepatic echogenicity, or radiological features of cirrhosis,
presence of features of portal HTN, and to exclude
hepatoma or other pathologies.
Data was collected on an Excel chart which included, age,
gender, body mass index (BMI), laboratory results, medical
history, adverse effects and laboratory
investigations.

TaqMan HCV Quantitative Test, version 2.0 (Roche,
Germany). With a lower limit of quantification of 15 IU/ml,
Xpert HCV viral load is a quantitative test based on the
genexpert technology and utilises automated reverse
transcriptase PCR (RT-PCR) using fluorescence to detect
and quantify RNA with rapid detection rate (Cepheid,
United States).
Genotype test of HCV was performed by reversehybridisation principle by direct sequencing of the 5'
untranslated region (5UTR) using RT-PCR-based assay
(Rotor-Gen Q; Qiagen, Germany) using the GEN-C 2.0 kit
(Nuclear Laser Medicine, Italy).
Statistical analysis was performed by using Statistical
Package for Social Sciences (SPSS) version 25. The data
was presented as mean, standard deviation and ranges.
Categorical data was presented as frequencies and
percentages. Paired t-test was used to compare the
continuous variables on before and after treatment. A pvalue < 0.05 was considered significant

Results
Of the 100 patients, 51(51%) were males and 49(49%) were
females with the age range between 13 and 77 years, (mean
41.62 ± 17.3 years). There were 34(34%) housewives; 41(41%)
had normal BMI level; 27(27%) had chronic kidney disease
(CKD); 23(23%) had a history of haemodialysis; 47(47%) had
comorbidities; and hepatitis B virus (HBV) infection was
diagnosed in 5(5%) patients. Genotype 1 was predominant
58(58%), while liver cirrhosis was present in 9(9%) patients.
Undetectable SVR12 was observed in 96(96%) patients,
whereas 4(4%) were non-responders (Table-1).
Among the haematological markers, only platelet count
was significantly different post-treatment compared to

The primary efficacy endpoint was a SVR
at 12 weeks (SVR12) undetectable after
the completion of antiviral therapy.1 The
primary safety endpoint was the
prevalence and adverse outcome.
The detection for anti-HCV antibodies was
performed by a fourth-generation enzymelinked immunosorbent assay (ELISA). The
method and result interpretations were
performed according to the manufacturer's
instructions (Dynex-AMERICAN).
HCV ribonucleic acid (RNA) was measured
using the COBAS AmpliPrep/COBAS

Significant P < 0.001.; ALT: Alanine aminotransferase, AST: Aspartate transaminase.

Figure-1: Liver function test before and after treatment in patients with hepatitis C infection.
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Table-1: Characteristics of hepatitis C infected patients.
Total Number
Age
Gender
BMI
Occupation
Cirrhosis
Chronic kidney disease
Haemodialysis
Other disease (diabetes heart failure. Haemophilia.)
Hepatitis B infection
Previous treatment
Risk factors
Genotype
SVR 12
Side effects

100
<20 years 13 (13%)
Male 51 ( 51% )
41(41%) normal
Housewife 34 ( 34%)
9 (9%)
27 (27%)
23(23 %)
47(47%)
5(5 %)
3(3 %)
Blood products 25 (25 %)
1a 55( 55%)
96 (96%)
Headache 8( 8 %)

Total Number
Age
Gender
BMI
occupation
Cirrhosis
Chronic kidney disease
Haemodialysis
Other disease (diabetes heart failure. Haemophilia.)
Hepatitis B infection
Previous treatment
Risk factors
Genotype
SVR 12
Side effects

100
<20 years 13 (13%)
Male 51 ( 51% )
41(41%) normal
Housewife 34 ( 34%)
9 (9%)
27 (27%)
23(23 %)
47(47%)
5(5 %)
3(3 %)
Blood products 25 (25 %)
1a 55( 55%)
96 (96%)
Headache 8( 8 %)

20-39 years 34 (34%)
Female 49 ( 49 %)
Overweight 34(34%)
Empyloee 13( 13%)
Not cirrhotic 91( 91 %)
No renal disease 73 (73%)

Surgery 22(22%)
1b 3 (3%)
4 (4%) failure
Fatigue 6( 6%)

20-39 years 34 (34%)
Female 49 ( 49 %)
Overweight 34(34%)
Employed 13(13%)
Not cirrhotic 91(91%)
No renal disease 73 (73%)

Surgery 22(22%)
1b 3 (3%)
4 (4%) failure
Fatigue 6( 6%)

40-59 years 32 (32%)

>60 years 21( 21%)

Obese 25( 25%)
Others 53(53 %)

Haemodialysis 22( 22%)
4 42 (42%)
Others 16 (16%)

40-59 years 32 (32%)

>60 years 21( 21%)

Obese 25( 25%)
Others 53(53 %)

Haemodialysis 22 (22%)
4 42 (42%)
Others 16 (16%)

BMI: Body mass index, SVR: Sustained viral response.

Table-2: Comparison of haematological markers before and after treatment in
patients with hepatitis C infection.
Biochemical
Investigation

Time
Before treatment
After treatment
Mean ± SD
Mean ± SD

WBC (* 109/L)
Hb (gm/dl)
Platelet (* 109/L)

6.58 ± 2.3
11.9 ± 2.4
233.46 ± 79.0

6.23 ± 1.6
12.1 ± 2.2
247.0 ± 82.0

P - Value

0.095
0.035
0.005

SD: Standard deviation, WBC: White blood cell, HB: Haemoglobin.

the baseline value (Table-2).
At baseline, 48(48%) patients had elevated ALT and AST
levels and 34(34%) had ALT raised 1.5-fold. Post-treatment
values were significantly normal (p=0.001) (Figure-1).
In terms of efficacy and safety of sofosbuvir-ledipasvir,
there were no clinically significant treatment related
adverse events. Side effects of the drug were noted in
30(30%) patients, hepatic decomposition occurred in
2(2%) patients and both were cirrhotic.
J Pak Med Assoc (Suppl. 8)

Discussion
The current study showed that genotypes 1 and 4 were
detected in 58% and 42% subjects, respectively. These
results were similar to the results of Khdeir et al.,7 which
revealed that the genotypes 1a and 1b were the most
common types. Another study in 20128 indicated
genotype 4 as 41.38% while genotype 1 was 48% of all the
cases. Another study in Iraq9 revealed genotype 1 to be
49% while genotype 4 was 35.4%.
While the results of the current study are close but not
similar to other studies in Iraq, which found genotype 4 to
be the most common genotype among multi-transfused
patients in many sections of Iraq.10-12 This difference
could be due to sample size variations and because there
are many different genotypes of HCV with various
subtypes and strains.
The current study showed that ledipasvir-sofosbuvir
therapy achieved 96% success in SVR12. In contrast, the
regime with pegylated interferon plus ribavirin was found
to be associated with high failure rate, with less than 50%
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patients achieving sustained virological negativity.13,14

Disclaimer: None.

A study in Baghdad on chronic HCV patients reported
success in SVR12 treated by sofosbuvir/ledipasvir to be
70.8%. This low response rate could be due to the fact
that sofosbuvir and ledipasvir used in Iraq are from
different sources.12

Conflict of Interest: None.

The SVR12 rate of the current study is close to studies
reporting values ranging from 93% to 100%.15-21
The regimen generally was well-tolerated in the current
study, with the predominant side effects being fatigue,
headache, nausea, arthralgia and increase in weight.
As no alternative drugs are available presently, the
benefits of using sofosbuvir/ledipasvir are more than the
risk of increase in weight. In addition, in November 2019,
the Food and Drug Administration (FDA) approved
sofosbuvir-containing drugs to be used in CKD patients
even with estimated glomular glomerular filtration rate
(eGFR) <30mL/min and those on haemodialysis.22 The
current study used sofosbuvir/ledipasvir in 27 HCV
patients with renal impairment; 23 on haemodialysis, and
4 had severe renal impairment (eGFR <30). SVR12 was
achieved by 26(96.3%) patients, while 1(3.7%) patient
failed to respond, and only 2(7.4%) patients showed
increased symptoms of uraemia which were related to the
underlying disease. These results are similar to those
reported earlier.23,24
Among the non-responding patients in the current study,
3 were females, 3 were aged <40 years, and 1 patient had
chronic renal failure and was on haemodialysis. Another
patient had cirrhosis and 1 patient was HBV-positive. Two
patients also had anaemia. The presence of these
associated pathologies may influence the treatment and
anaemia may need correction before initiation of therapy.
The current study has its limitations. The presence and
role of resistance-associated mutations was not assessed
even though it can cause significant resistance and can be
a cause of non-response. Besides, the sample size was not
scientifically calculated but a convenient sample of 100
patients were included, which can cause a decrease in the
power of the study.

Conclusions
The treatment regimen of ledipasvir plus sofosbuvir was
found to be highly effective in HCV patients with
genotypes 1 and 4, as it was associated with minimal side
effects and had the highest virological clearance,
including patients with chronic renal failure or cirrhosis.
SVR12 of 96% may dramatically improve the treatment of
HCV in Iraq.

Source of Funding: None.

References
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
11.

12.

13.

14.

15.

16.

European Association for the Study of the Liver. EASL
Recommendations on Treatment of Hepatitis C 2018. J Hepatol
2018; 69:461-511. doi: 10.1016/j.jhep.2018.03.026.
World Health Organization. Global health sector strategy on viral
hepatitis 2016-2021: Towards ending viral hepatitis. Geneva,
Switzerland: WHO Press; 2016.
Ghaderi-Zefrehi H, Gholami-Fesharaki M, Sharafi H, Sadeghi F,
Alavian SM. The Distribution of Hepatitis C Virus Genotypes in
Middle Eastern Countries: A Systematic Review and Meta-Analysis.
Hepat Mon 2016; 16: e40357. doi: 10.5812/hepatmon.40357.
Jacobson IM, Cacoub P, Dal Maso L, Harrison SA, Younossi ZM.
Manifestations of chronic hepatitis C virus infection beyond the
liver. Clin Gastroenterol Hepatol 2010; 8:1017-29. doi:
10.1016/j.cgh.2010.08.026.
Feldman M, Friedman LS, Brandt LJ. Sleisenger and Fordtran's
gastrointestinal and liver disease: pathophysiology / diagnosis /
management, 10th ed. Philadelphia, PA: Saunders, Elsevier Inc;
2016.
Pollack A. Harvoni, a hepatitis C drug from Gilead, wins FDA
approval. News release. The New York Times Media Centre.
[Online] 2014 [Cited 2021 October 31]. Available from URL:
https://www.nytimes.com/2014/10/11/business/harvoni-ahepatitis-c-drug-from-gilead-wins-fda-approval.html
Khdeir NA, Al-Hmudi HA, Alhajim SA, Salman AA, Waheed MH.
Genotyping of Hepatitis C Virus (HCV) in Patients of Basra
Province/Iraq. Int J Innov Res Sci Eng Technol 2016; 6:10363-8.
DOI:10.15680/IJIRSET.2015.0506156
Abdullah AM. Hepatitis C virus prevalence Genotyping and some
Cytokines profile in hemodialysis patients: a survey by
polymerase chain 28 Reaction and Serological Methods. PhD
thesis. College of Medicine. Al Nahrin University, 2012.
Al-Kubaisy WA, Al-Naib KT, Habib MA. Prevalence of HCV/HIV coinfection among haemophilia patients in Baghdad. East Mediterr
Health J 2006; 12:264-9.
Khalid MD, Abdullah BA. Hepatitis c virus genotypes in Iraq. Iraqi J
Biotech 2012; 11:475-80.
Najim OA, Hassan MK. Prevalence of hepatitis C virus
seropositivity among multitransfused patients with hereditary
anemias in Basra, Iraq. Iraqi J Hematol 2018; 7:39-44. DOI:
10.4103/ijh.ijh_41_17
Jasim WK, AL-Khalid NM, Hussei AA. A Comparison of Three
Different Treatment Regimens of HCV Infection in 295 Iraqi
Patients. J Fac Med Bagdad 2019; 61:11-7.
Roffi L, Colloredo G, Pioltelli P, Bellati G, Pozzpi M, Parravicini P, et
al. Pegylated interferon-alpha2b plus ribavirin: an efficacious and
well-tolerated treatment regimen for patients with hepatitis C
virus related histologically proven cirrhosis. Antivir Ther 2008;
13:663-73.
Lawitz E, Mangia A, Wyles D, Rodriguez-Torres M, Hassanein T,
Gordon SC, et al. Sofosbuvir for previously untreated chronic
hepatitis C infection. N Engl J Med 2013; 368:1878-87. doi:
10.1056/NEJMoa1214853
Afdhal N, Zeuzem S, Kwo P, Chojkier M, Gitlin N, Puoti M, et al.
Ledipasvir and sofosbuvir for untreated HCV genotype 1 infection.
N Engl J Med 2014; 370:1889-98. doi: 10.1056/NEJMoa1402454.
Kowdley KV, Gordon SC, Reddy KR, Rossaro L, Bernstein DE, Lawitz
E, et al. Ledipasvir and sofosbuvir for 8 or 12 weeks for chronic
HCV without cirrhosis. N Engl J Med 2014; 370:1879-88. doi:

Vol. 71, No. 12 (Suppl. 8), December 2021

S-109

15th Annual Conference of the College of Medicine, Mustansiriyah University, Baghdad

17.

18.

19.

20.

10.1056/NEJMoa1402355.
Afdhal N, Reddy KR, Nelson DR, Lawitz E, Gordon SC, Schiff E, et al.
Ledipasvir and sofosbuvir for previously treated HCV genotype 1
infection. N Engl J Med 2014; 370:1483-93. doi:
10.1056/NEJMoa1316366.
Kapoor R, Kohli A, Sidharthan S, Sims Z, Petersen TL, Osinusi A, et
al. 240: All Oral Treatment for Genotype 4 Chronic Hepatitis C
Infection with Sofosbuvir and Ledipasvir: Interim Results from the
NIAID SYNERGY Trial. Hepatology 2014;60(Suppl 1):91. Doi:
10.1002/hep.27414
Shiha G, Esmat G, Hassany M, Soliman R, Elbasiony M, Fouad R, et
al. Ledipasvir/sofosbuvir with or without ribavirin for 8 or 12
weeks for the treatment of HCV genotype 4 infection: results from
a randomised phase III study in Egypt. Gut 2019; 68:721-8. doi:
10.1136/gutjnl-2017-315906.
El-Khayat HR, Kamal EM, El-Sayed MH, El-Shabrawi M, Ayoub H,
RizK A, et al. The effectiveness and safety of ledipasvir plus
sofosbuvir in adolescents with chronic hepatitis C virus genotype
4 infection: a real-world experience. Aliment Pharmacol Ther

J Pak Med Assoc (Suppl. 8)

21.

22.

23.

24.

2018; 47:838-44. doi: 10.1111/apt.14502.
Elhaddad AB, Nouh FA, Elhassi A, Taher S, Daw E. Efficacy and
tolerability of ledipasvir/sofosbuvir on chronic hepatitis C virus
patients attending viral hepatitis clinic at Benghazi medical center,
Libya. Libyan J Med Sci 2019; 3:38-41. DOI: 10.4103/LJMS.LJMS_8_19.
American Association for the Study of Liver Diseases (AASLD),
Infectious Diseases Society of America (IDSA). HCV Guidance:
Recommendations for Testing, Managing, and Treating Hepatitis
C. [Online] 2019 [Cited 2021 October 31]. Available from URL:
https://www.hcvguidelines.org/
Lawitz E, Landis CS, Maliakkal BJ, Bonacini M, Ortiz-Lasanta G,
Zhang J, et al. Safety and efficacy of treatment with once-daily
ledipasvir/sofosbuvir (90/400 mg) for 12 weeks in genotype 1 hcvinfected patients with severe renal impairment. Hepatology 2017;
66:848.
Li M, Chen J, Fang Z, Li Y, Lin Q. Sofosbuvir-based regimen is safe
and effective for hepatitis C infected patients with stage 4-5
chronic kidney disease: a systematic review and meta-analysis.
Virol J 2019; 16:34. doi: 10.1186/s12985-019-1140-x.

