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Abstract 

Background:  Hepatitis C virus (HCV) infection is a high prevalent disease. Sofosbuvir/ledipasvir (SOF/LDV) can suc-
cessfully treat HCV and it was until recently that SOF/LDV was approved by the FDA in haemodialysis patients, but 
not in patients with liver cirrhosis. This study reports patients on haemodialysis and compensated liver cirrhosis who 
used this regiment. This is a retrospective study on patients who were on haemodialysis and used SOF/LDV for HCV 
treatment in one secondary health care facility (a hospital). Treatment consisted of 400g SOF and of 90g LDV once 
daily. Patients were assessed for HCV RNA at the end of treatment after 12 weeks and after 24 weeks for patients. New 
symptoms were also assessed.

Results:  Our sample contained 16 males and 5 females with a mean age of 40.9 years. Nineteen patients had no 
cirrhosis of the liver, and the other two had clinical and radiological cirrhosis and had Child–Turcotte–Pugh (CTP) type 
B. Full follow-up was for only 20 patients and they all had HCV resolved as one patient had died from a stroke. Other 
factors were assessed such as HCV genotypes, but treatment had the same results with no difference in symptoms 
development (p>0.05). Twelve patients had HCV genotype 1, eight patients had HCV genotype 4, and one patient 
had HCV genotype 5.

Conclusion:  Despite the small sample size, SOF/LDV combination is suggested to be effective in patients on hae-
modialysis and who had compensated cirrhosis and CTP type B without the need of dose adjustment or increase 
duration of treatment, and there were no major complications overall.
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Background
Hepatitis C virus (HCV) infection has a prevalence of 3% 
worldwide, it is more frequent in long-term haemodialy-
sis patients and it reached 7.5% in developed countries. 
Nevertheless, it was demonstrated that having a positive 
anti-HCV serologic was associated with a higher inci-
dence of chronic kidney disease (CKD) in the population 
[1, 2]. Furthermore, there was an increase of extrahepatic 

manifestation in CKD patients with chronic HCV such 
as an increased risk of 51% of proteinuria [2]. Moreover, 
haemodialysis itself is a major risk for HCV despite blood 
testing which is one of major causes of chronic liver dis-
ease in such patients [3], and it substantially increases 
mortality [4].

Antiviral therapy has a positive outcome on patients 
on haemodialysis as it increased survival [5]. Sofosbuvir/
ledipasvir (SOF/LDV) combination is considered one of 
the treatment combinations for HCV as they have 100% 
eradication rate in acutely affected HCV genotype 1. 
Sofosbuvir is also approved for genotypes 1 through 6 
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[6]. Food and Drug Administration (FDA) has recently 
approved for regiments containing sofosbuvir/ledipasvir 
(SOF/LDV) for HCV treatment in renal disease with esti-
mated glomerular filtration rate (eGFR) <30 and haemo-
dialysis [7, 8]. However, not much data about using this 
regime in decompensating liver disease is available. And 
therefore it is still not recommended [9]. SOF/LDV treat-
ment can go for 12 weeks, and the recommended doses 
were at 400 mg for sofosbuvir, and 90 mg for ledipasvir 
daily [6].

Prevalence for HCV varies across the world with devel-
oping countries having the highest rates [10]. Syria has 
been suffering from war since 2011, and its medical sec-
tor and economy have taken a huge hit as only 1.5 hos-
pital beds with only 1.22 physicians were dedicated for 
each 1000 of population [11]. SOF/LDV combination is 
commonly used in Syria despite the global restrictions 
and high prices on drugs. These restrictions made it hard 
to obtain other alternatives in Syria for patients such as 
in cases with CKD and cirrhosis. This study contains 21 
patients who used SOF/LDV regiment at Damascus Hos-
pital although they had end-stage renal disease (ESRD) 
and were on haemodialysis with two patients having 
cirrhosis.

Methods
This study included 21 patients who presented at Damas-
cus Hospital in the period between February 2018 and 
August 2019. All patients used SOF/LDV for HCV and 
were on haemodialysis from ESKD.

Patient and ethical consent
This study was ethically and scientifically approved by 
Damascus Hospital ethical committee, and gastroenter-
ology department number 113297ب. Patient written con-
sent was taken before administration of drugs. Risks and 
benefits were explained, and patients agreed on taking 
the drugs. Patients’ oral consent was later taken for col-
lecting and publishing their data for research purposes.

Inclusion/exclusion criteria
Our sample included patients who had HCV diagnosed 
by polymerase chain reaction (PCR), had ESRD (GFR 
<15 mL/min), and were on haemodialysis when initiat-
ing HCV treatment. PCR is the best diagnostic method 
in haemodialysis patients [12]. We did not enrol patients 
who had other severe uncontrolled comorbidities that 
were not directly related to HCV, cirrhosis, or renal 
failure, such as uncontrolled diabetes with persistent 
high HbA1c and severe uncontrolled hypertension. We 
enrolled patients who used SOF/LDV for the treatment 
of HCV. No patient received other treatment for HCV 
before initiating SOF/LDV (naïve).

Child–Turcotte–Pugh (CTP) was used to determine 
the severity of cirrhosis. CTP is based on multiple fac-
tors, encephalopathy, ascites, bilirubin, albumin, and pro-
thrombin time. CTP was used as it is an easy method to 
use in the daily practice with a high prognostic accuracy 
in 6-month period [13]. Cirrhosis was diagnosed based 
on radiological, and clinical features, not by using inva-
sive procedures.

Dosing
Standard doses for SOF/LDV were indicated as it was 
found that no adjustment is needed for ESRD patients 
who are on haemodialysis. Doses were 90 mg for ledipas-
vir, and 400 mg for sofosbuvir for once daily for 12 week 
[7, 8].

Progress
Only reported symptoms that newly developed or exac-
erbated after treatment initiation were reported. Assess-
ment for new symptoms and routine blood tests (full 
blood count, urea, electrolytes, creatinine, and liver 
function tests) were conducted at the beginning, mid-
dle (6-week period), and at the end of treatment period 
which was after 12 weeks to determine if any changes in 
labs were transient or not and to check for new symp-
toms. These tests and examination were conducted 1 day 
before haemodialysis.

HCV PCR testing was conducted at the beginning, 
after 12 weeks (end treatment response or ETR), and 
after ETR by 12 weeks to assess sustained virological 
response (SVR12) as no longer follow-ups were possible 
(SVR24). Any patient who had haemoglobin below 11 
was considered as anaemic.

Statistical analysis
Data was processed using IBM SPSS software version 
25 for Windows (SPSS Inc, IL, USA). Chi-square, Fish-
er’s exact, independent T, and one-way ANNOVA tests 
were performed to determine the statistical significance 
between the groups of cases and controls. Values of less 
than 0.05 for the two-tailed P values were considered 
statistically significant. However, multivariate tests were 
avoided due to large amounts of variables and small sam-
ple size.

Results
Our sample included 16 males (76.2%) and five females 
(23.8%) with a mean age of 40.90 ± 11.05 years. Two male 
patients were single (12.5%), one was engaged (6.25%), 
and 13 were married (81.25%). In contrast, one female 
patient was single (20%), and four were married (80%). 
While ten male patients lived in the suburbs (62.5%), and 
six male patients lived in an urban area (37.5%), all female 
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patients lived in suburbs. Three males and one female 
patient had a history of smoking with an average of 22.5 
pack/year history. None of the patients drank alcohol 
regularly. One patient had a haemorrhagic stroke in week 
5 of treatment and died. The remaining 20 patients con-
tinued treatment until the end, and one of them had suc-
cessful renal transplant after SVR12.

There were no significant differences in routine blood 
between before and after the treatment for all types in 
our research.

All patients who were followed up until SVR12 had 
0 copies of HCV RNA when using PCR when finish-
ing 12 weeks of treatment. No patient declared medica-
tion ceasing due to adverse effect or deteriorating of the 
symptoms. No major changes were found in liver and 
renal function during the study period. No major com-
plications or deaths were declared except for one patient 
who had the stroke.

HCV genotypes
Ten patients (47.6%) had HCV genotype 1a, two (9.5%) 
genotype 1b, eight (38.1%) genotype 4, and one (4.8%) 
genotype 5. All females had no cirrhosis whereas two 
males (17.6%) had clinical and radiological findings of 
cirrhosis with CTP B (Fig.  1). HCV genotype 1b was 
associated with having a headache (p=0.047). Hav-
ing a headache was also associated with female gender 
(p=0.026). However, having a headache overall was only 
in one patient. No statistically significant differences were 

found when comparing HCV genotype with any of the 
other symptoms, or smoking (p<0.05). HCV genotypes 
were also not associated with gender, and CTP scores 
(p<0.05).

CTP score and symptoms
At the end of follow-up, newly developed symptoms were 
recorded for 17 patients containing the two patients with 
CTP B. The other 3 patients’ follow-ups were not valid, 
and the final fourth patient had a stroke at week 5.

Out of the 17 patients, four (23.5%) developed lethargy 
or “an increased in tiredness”, one (5.9%) developed sus-
tained headache, seven (41.2%) declared an increase of 
nausea, five (29.4%) declared an increased frequency of 
passing stools, four (23.5%) an increased dizziness, one 
(5.9%) an increased shortness of breath, five (29.4%) an 
increased insomnia, eight (47.1%) an increased arthral-
gia, and six (35.3%) an increased mood swings or more 
negative mood (Table 1).

Developing new symptoms were not statistically sig-
nificantly associated with gender, or smoking (p<0.05). 
Developing arthralgia was insignificantly associated with 
smoking (p=0.072). However, CTP scores were associ-
ated with developing dizziness (p=0.007) as all patients 
with CTP B (2 patients) had dizziness. Moreover, CTP B 
was associated with a shortness of breath (p=0.005) and 
nausea (p=0.072) as only one patient had shortness of 
breath, and he had CTP type B. There were no patients 

Fig. 1  HCV phenotypes and CTP of the participants
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who developed any new pulmonary, or dermatology 
symptoms, or coughing.

CBC and symptoms
Mean haemoglobin level and platelet count for patients 
who achieved SVR12 were respectively 9.04 g/dl and 

201,712 × 109 per litter when medications were initiated, 
and 9.95 g/dl and 205,750 × 109 per litter after 12 weeks. 
Moreover, 16 patients had an anaemia (Hb<11 g/dl) when 
initiating drugs with levels ranging from 6.3 to 12.40 g/
dl. No statistically significant difference was found when 
comparing HCV RNA copies when diagnosed, age, hae-
moglobin level, and platelet counts at the beginning or 
the end, with developing lethargy, nausea, diarrhoea, 
dizziness, shortness of breath, insomnia, arthralgia, and 
mood disturbances (p<0.05). There were no statistically 
significant differences when comparing age, haemoglobin 
level at the beginning or the end, HCV RNA copies when 
diagnosed with developing headache (p<0.05). However, 
it was found that having lower platelets when diagnosed 
or after 12 weeks of treatment was correlated with having 
a headache (p=0.040 and p=0.086 respectively).

Other variables
No statistically significant differences were found when 
comparing HCV RNA copies with smoking cigarettes, 
amount smoked, haemoglobin levels, and platelet counts 
(p<0.05).

Discussion
Our study
All patients had no evidence of HCV on PCR when fol-
lowed up despite having ESRD and regardless of having 
CTP type B at SVR12. No significant side effects were 
developed regardless of having the clinical and radiologi-
cal cirrhosis and CTP type B or not. No dose adjustment 
was required in the two patients of CTP B, and SOF/LDV 
was effective in patients with HCV genotypes of 1a, 1b, 
4, and 5.

Interestingly, a slight improvement in anaemia and 
low platelets was noticed after HCV treatment for some 
patients. No associations were found between any of the 
variables of HCV genotypes, symptoms developed, HCV 
RNA copies when diagnosed, HCV genotypes, gender, 
cigarette smoking, amount smoked, and having CTP B.

Other studies
A decline of eGFR and anaemia were observed in a large 
study of SOF/LDV in ESRD [8]. However, using the alter-
native older drugs such as ribavirin, interferon (IFN) alfa, 
or pegylated IFN was associated with more severe anae-
mia [14]. Many adverse effects were noticed for LDV/
SOF treatment, but they were mild to moderate in 93% 
of patients [15]. Fatigue, headache, insomnia, and nausea 
were the most common adverse effects [15], and anae-
mia has occurred in some patients [16]. Sofosbuvir is the 
first peg-interferon-free combination regimen with high 
SVR rates. It has fewer side effects and requires shorter 

Table 1  Symptoms developed in patients after 12 weeks of 
treatment

Characteristic Negative Positive

HCV 1a (n=10)

  Lethargy 6 2

  Headache 8 0

  Nausea 4 4

  Diarrhoea 6 2

  Dizziness 6 2

  Shortness of breath 7 1

  Insomnia 5 3

  Arthralgia 4 4

  Mood disturbances 4 4

HCV 1b (n=2)

  Lethargy 1 1

  Headache 1 1

  Nausea 1 1

  Diarrhoea 0 2

  Dizziness 2 0

  Shortness of breath 2 0

  Insomnia 2 0

  Arthralgia 1 1

  Mood disturbances 2 0

HCV 4 (n=8)

  Lethargy 5 1

  Headache 6 0

  Nausea 4 2

  Diarrhoea 5 1

  Dizziness 4 2

  Shortness of breath 6 0

  Insomnia 4 2

  Arthralgia 3 3

  Mood disturbances 4 2

HCV 5 (n=1)

  Lethargy 1 0

  Headache 1 0

  Nausea 1 0

  Diarrhoea 1 0

  Dizziness 1 0

  Shortness of breath 1 0

  Insomnia 1 0

  Arthralgia 1 0

  Mood disturbances 1 0
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treatment compared to old drugs [10, 17]. We specu-
lated that anaemia was alleviated as the chronic infec-
tion (HCV) was resolved and thus slightly improving the 
anaemia, or it was just coincidental.

In decompensated liver failure, more adverse effects 
were found, mainly in CTP B and C. However, many 
studies found that most of these effects were from riba-
virin [9]. Other studies also found that SVR was lower 
in high CTP scores with higher relapse. These studies 
used the same fixed dose of SOF/LDV despite the cir-
rhosis. However, these drugs are still not recommended 
in hepatic decompensation until more studies are con-
ducted [9]. SOF/LDV is indicated in patients with HCV 
who did not benefit from peginterferon alfa plus ribavi-
rin and who is treatment naïve without cirrhosis or with 
compensated cirrhosis [17]. In our study, regular doses 
were used for SOF/LDV for 12 weeks with no major side 
effects.

Limitations
No data was available on eGFR or ECG changes after 
giving the medications; data only contained full-blood 
count, electrolytes, liver function creatinine, and urea 
levels which were not substantially changed throughout 
the study and we could not include more tests or take 
more frequent test which means that there was a pos-
sibility to miss point changes in values. Some patients’ 
follow-ups for symptoms were missing, and new symp-
toms could not be accurately determined if they were 
from medications, or other causes. No weekly visits were 
scheduled which could have left a gab in new or transient 
symptoms detection as visits and blood testing were only 
scheduled on the first day, 6 weeks, and 12 weeks after 
initiating the medication. Drugs were not administered 
before the haemodialysis so we could not observe the 
direct effect of haemodialysis on the drug. Moreover, the 
effect of other medications, and medical conditions, and 
the aetiology of ESRD and HCV were not studied. Our 
sample study was small, particularly for patients with cir-
rhosis with CTP B as they were only two patients and for 
patients with particular HCV genotypes. Finally, longer 
follow-ups were not feasible due to limited resources of 
the hospital and most patients not being compliant for 
longer follow-ups.

Conclusions
The results suggest that sofosbuvir/ledipasvir can be 
used in renal failure patients on haemodialysis to treat 
HCV genotypes 1a, 1b, 4 and 5, and when having clini-
cal and radiological cirrhosis with CTP B. No dose 
adjustment or an increase of duration was required. 
Also, no additional severe symptoms were developed 

in patients with CTP B in comparison to the other 
patients. Treatment was administered after the haemo-
dialysis. Further studies on larger study groups should 
be conducted to confirm these findings. Our sample 
size was small and contained only two patients with cir-
rhosis which was diagnosed on radiological and clinical 
basis.
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