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			Abstract 

			Background and Aims: The population of patients on hemodialysis (HD) is considered one of the most accessible for the implementation of the WHO HCV Infection Eradication Program. Until recently the main obstacle to its elimination was the lack of antiviral drugs for the treatment of HCV genotypes 2 and 3 in patients with a low glomerular filtration rate. The new combination of Glekaprevir/Pibrentasvir opens up additional opportunities to achieve this goal. The aim of the study was to assess the efficacy and safety of this therapy in patients with stage 5 chronic kidney disease receiving HD. 

			Methods: 16 HD patients with HCV genotypes 2 (one with the recombinant 2k/1b subtype) and 3 were treated with GLE/PIB for 8 or 12 weeks depending on the degree of fibrosis.  

			Results: A sustained virological response at 12 and 24 weeks was achieved in all patients with a minimum number of adverse events. In 13 of 14 patients, positive changes to transient liver elastography parameters were detected after completion of the antiviral therapy. However, this could be associated with a decrease in the inflammatory activity of the disease rather than with the decreased severity of hepatic fibrosis.

			Conclusion: HCV infection treatment with GLE/PIB in hemodialysis patients is effective and safe. 
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			Introduction

			Hemodialysis patients are at a high risk of hepatitis C virus (HCV) infection. It is well known that chronic HCV infection is responsible not only for the so-called “hepatic” manifestations (chronic hepatitis, which may be complicated by liver cirrhosis and hepatocellular carcinoma), but also for the “extrahepatic” manifestations. The most frequent extrahepatic manifestation is mixed cryoglobulinemia. Mixed cryoglobulinemia can lead to cryoglobulinemic vasculitis and even non-Hodgkin B-cell 

lymphoma. Other types of “extrahepatic” chronic HCV infection manifestations affecting various organs (kidneys, thyroid gland, joints) and even cardiovascular and central nervous systems have been reported [1,2].

			In patients with end-stage kidney disease (ESKD) undergoing HD, chronic hepatitis C (CHC) progression is less severe compared to patients with a normal renal function, while the development of “extrahepatic” manifestations is not common [3-5]. However, the prognosis for HCV-infected HD patients is worse than for non-infected patients. The course of chronic HCV infection is particularly unfavorable in patients after kidney transplantation, since the “hepatic” complication rate significantly increases with a concomitant immunosuppressive therapy background. In contrast to HD patients, renal transplant recipients have significantly higher odds of developing “extrahepatic” HCV infection manifestations, in particular those associated with renal transplant diseases [6], which leads to reduced graft survival [6,7].

			So, the problem of chronic HCV infection treatment has always been a challenging issue for patients receiving renal replacement therapy (RRT). Until recently, i.e. before the introduction in clinical practice of direct antiviral agents (DAAs), this group of patients was historically difficult to treat. Interferon therapy, on which chronic hepatitis C treatment was based, characterized by poor tolerability in HD patients compared to patients with intact renal function and the limited use of ribavirin due to ESKD-related anemia. The interferon-based therapy in renal transplant recipients was contraindicated due to the high risk of graft loss as a result of irreversible rejection [8].

			The introduction in clinical practice of DAAs leads to chronic HCV infection treatment with a high efficacy and favorable safety profile, even in the population of HD patients. In several publications it was reported that the sustained virological response (SVR) rate 12 weeks after the end of antiviral therapy approached 100% in HD patients [9-11]. However, the affected population included only patients with HCV 1 or 4 genotypes. Furthermore, the treatment results were not affected by liver cirrhosis or the lack of response to previous interferon therapy [12].

			With mandatory HCV infection monitoring in hemodialysis centers in combination with highly effective modern antiviral therapy we can discuss the possibility of the complete elimination of this infection in the dialysis population. This goal was hampered by restrictions for Sofosbuvir-based DAA regimens in patients with a low glomerular filtration rate (< 30 ml/min), which had no alternative treatment for HCV infection 2 and 3 genotypes. Recently, a pangenotypic combination of NS3/NS4A and NS5A inhibitors, Glecaprevir/Pibrentasvir (GLE/PIB) has been registered. Although it is acceptable for patients on HD, experience with it is still limited to use primarily in Japan.

			The aim of this article is to demonstrate the efficacy and safety of GLE/PIB for the treatment of HD patients with HCV infection 2 and 3 genotypes in our local practice.

			Patients and Methods

			An open prospective study was conducted in 4 Russian HD centers. 16 HCV-infected patients who received HD-therapy were followed up from November 2016 to July 2018. The most common cause of ESRD in those patients was chronic glomerulonephritis. The mean age of the patients was 48.8±11.5 years. The majority of the patients were male (n=11). 62.5% of the patients were infected before HD treatment was initiated. The duration of hemodialysis treatment when the DAA therapy was initiated was 100.9±70.1 months. The duration of HCV infection from the moment of its diagnosis was 121.9±57.4 months. No patients enrolled in the study had previously received antiviral therapy. The exclusion criteria included HBV/HIV co-infection, decompensated liver cirrhosis (Child-Pugh class B and C) and hepatocellular carcinoma. All the patients received recombinant erythropoetin treatment to compensate nephrogenic anemia.

			The CHC activity was determined by measuring the increase in the blood liver enzyme level. A low activity (ALT ≤ 100 U/l) was observed in 14 (87.5%) patients, while a moderate (ALT > 100 U/l) activity was observed only in 2 (12.5%) patients.  The viral load in the studied group reached 6.1×105 (1.6×104; 1.0×106) IU/ml (Table 1). However, a high level of viremia (>8.0×105 IU/ml) was detected only in 31.3% of patients. Among the patients, HCV genotype 3 was the most abundant (75%). Most of the patients already had signs of liver fibrosis at the start of treatment, and half of these patients had moderate or severe fibrosis, while 25% had liver cirrhosis.

			Table 1: Parameters of activity and the CHC stage.

			
				
					
					
					
					
					
				
				
					
							
							Viral Load, IU/ml

						
							
							< 4×105

						
							
							4-8×105

						
							
							>8×105

						
							
							Median 6.1×105 (1.6×104; 1.0×106)

						
					

					
							
							Number of patients, n

						
							
							6

						
							
							5

						
							
							5

						
							
							16

						
					

					
							
							HCV genotype

						
							
							1, 4, 5, 6

						
							
							2

						
							
							2k/1b

						
							
							3

						
					

					
							
							Number of patients, n

						
							
							-

						
							
							3

						
							
							1

						
							
							12

						
					

					
							
							Fibrosis stage according to the METAVIR Score System

						
							
							F0-F1 (<7 kPa)

						
							
							F1-F2; F2 (7-9.5 kPa)

						
							
							F2-F3; F3 (9.6-12.5 kPa)

						
							
							F3-F4; F4 (>12.6 kPa)

						
					

					
							
							Number of patients, n

						
							
							4

						
							
							2

						
							
							6

						
							
							4
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			All patients were treated with following antiviral therapy: GLE/PIB 300/120 mg QD (see Figure 1 for the study design). The duration of the treatment depended on the fibrosis stage. The treatment efficacy was assessed based on the absence of viremia 12 and 24 weeks after its completion (SVR12/SVR24) and changes to clinical hepatitis activity and liver fibrosis severity. Blood samples were collected at each study visit before dialysis, and plasma HCV RNA levels were quantified using Cobas TaqMan real-time PCR. The viremia level was assessed during the treatment at 4, 8, and 12 weeks and 12 and 24 weeks after termination of the treatment (sensitivity: 5-15 IU/ml). In cases with HCV genotype 2 a deep sequencing was performed – and the chimeric 2k/1b variant was diagnosed in 1 patient. The degree of liver fibrosis was evaluated by the results of transient elastography (TE) obtained with the Tuch 506 FibroScan. The fibrosis stages (F) were graded according to the manufacturer’s recommendations [13]. 

			Statistics

			Continuous variables are presented as mean/median values. Categorical variables are presented as numbers and percentages. Comparisons between categorical variables were performed by the Chi-square test as appropriate. Continuous variables were compared by the T-test or non-parametric tests. The p value < 0.05 was considered signiﬁcant. A statistical analysis was performed using SPSS v.22 statistical software.

			Results

			Most of the patients in the study group had a significant viral load (>4.0×105 IU/ml). The minimum plasma HCV RNA level was 4.4×103 IU/ml. Four weeks after administration of GLE/PIB, the virus was eliminated in 15 of 16 patients. Only one patient with liver cirrhosis had a detectable level of HCV RNA at week 4, with a reduction in the viral load by more than 103 IU/ml. In this patient the HCV was eliminated at week 8. All patients achieved SVR12 and SVR24.  Before the start of treatment, slightly increased ALT, gamma-glutamyltranspeptidase (GGT), and alkaline phosphatase (AP) activity was observed in the patient’s group (Table 2A). A higher than normal ALT level was detected in 9 of 16 patients (Table 2B). Upon completion of the treatment, liver enzyme activity returned to normal, and only in 1 patient the ALT level was still 1.5 times over the upper normal limit. Before the start of treatment, signs of liver fibrosis of varying severity were determined in 12 of 16 patients. The mean liver stiffness was 12.3±7.7 kPa. A correlation between fibrosis severity and the duration of chronic hepatitis C, viral load level, and clinical disease activity could not be established (p<0.3, p<0.6, and p<0.9, respectively).

			Table 2A & B: Changes to clinical parameters and liver fibrosis stages as a result of antiviral therapy.

			
				
					
					
					
					
				
				
					
							
							Biochemistry Parameters

						
					

					
							
							
							Before Therapy

						
							
							After Therapy

						
							
							р

						
					

					
							
							Total bilirubin, µmol/l

						
							
							13.5±5.4

						
							
							12.5±7.0

						
							
							0.86

						
					

					
							
							ALT, U/l

						
							
							58.2±51.9

						
							
							15.9±7.1

						
							
							<0.01

						
					

					
							
							AST, U/l

						
							
							39.5±32.2

						
							
							22.0±9.3

						
							
							<0.03

						
					

					
							
							GGT, U/l

						
							
							50.9±32.1

						
							
							36.4±24.5

						
							
							<0.04

						
					

					
							
							AP, U/l

						
							
							194.1±174.5

						
							
							108.0±50.9

						
							
							<0.05

						
					

					
							
							Fibrosis Parameters

						
					

					
							
							Liver stiffness, kPa

						
							
							12.3±7.7

						
							
							9.1±6.2

						
							
							<0.01

						
					

				
			

			
				
					
					
					
					
					
					
					
				
				
					
							
							Pts

						
							
							ALT and Liver Fibrosis Stage in Each Patient

						
					

					
							
							ALT, U/l

						
							
							Liver Stiffness, kPa

						
							
							Fibrosis Stages

						
					

					
							
							Before Therapy

						
							
							After Therapy

						
							
							Before Therapy

						
							
							After Therapy

						
							
							Before Therapy

						
							
							After Therapy

						
					

					
							
							1

						
							
							62

						
							
							25

						
							
							11.8

						
							
							6.3

						
							
							F3

						
							
							F0-F1

						
					

					
							
							2

						
							
							201

						
							
							8

						
							
							9.5

						
							
							6.8

						
							
							F3

						
							
							F0-F1

						
					

					
							
							3

						
							
							62

						
							
							6

						
							
							11.8

						
							
							6.4

						
							
							F3

						
							
							F0-F1

						
					

					
							
							4

						
							
							61

						
							
							9

						
							
							10.1

						
							
							7.2

						
							
							F3

						
							
							F1-F2

						
					

					
							
							5

						
							
							158

						
							
							18

						
							
							20.9

						
							
							11.7

						
							
							F4

						
							
							F3

						
					

					
							
							6

						
							
							31

						
							
							19

						
							
							10.2

						
							
							9.4

						
							
							F3

						
							
							F2-F3

						
					

					
							
							7

						
							
							20

						
							
							10

						
							
							8.9

						
							
							6.8

						
							
							F1-F2

						
							
							F0-F1

						
					

					
							
							8

						
							
							58

						
							
							39

						
							
							11.6

						
							
							10.2

						
							
							F3

						
							
							F3

						
					

					
							
							9

						
							
							52

						
							
							27

						
							
							24.6

						
							
							27

						
							
							F4

						
							
							F4

						
					

					
							
							10

						
							
							15

						
							
							15

						
							
							30.7

						
							
							16.8

						
							
							F4

						
							
							F4

						
					

					
							
							11

						
							
							26

						
							
							10

						
							
							6.5

						
							
							4.3

						
							
							F0-F1

						
							
							F0-F1

						
					

					
							
							12

						
							
							21

						
							
							12

						
							
							5.7

						
							
							5.4

						
							
							F0-F1

						
							
							F0-F1

						
					

					
							
							13

						
							
							77

						
							
							57

						
							
							5.1

						
							
							4.4

						
							
							F0-F1

						
							
							F0-F1

						
					

					
							
							14

						
							
							19

						
							
							7

						
							
							4.9

						
							
							4.5

						
							
							F0-F1

						
							
							F0-F1

						
					

					
							
							15

						
							
							21

						
							
							15

						
							
							16

						
							
							-

						
							
							F4

						
							
							-

						
					

					
							
							16

						
							
							47

						
							
							8.6

						
							
							8.8

						
							
							-

						
							
							F2

						
							
							-

						
					

				
			

			The follow up after the therapy lasted from 24 to 72 weeks. Repeated elastography was performed in 14 of 16 patients. In this period, the index characterizing liver tissue stiffness significantly improved, dropping to 9.1±6.2 kPa (Table 2A). An improvement in the TE value was observed in 13 of 14 patients. Furthermore, in seven patients the fibrosis stage changed (Table 2B). This improvement was more marked in patients with F3. In three cases, its stiffness decreased to F0-F1 according to the METAVIR Score System. The fibrosis stages in two other patients dropped to F1-F2 and F2-F3, respectively, and in one patient F4 fibrosis transformed into F3. There was yet another positive case demonstrating the transformation of the F1-F2 fibrosis stage into F0-F1. The stage did not change during therapy only in three patients with advanced fibrosis (two with F4 and one with F3). In one more patient with F4 fibrosis, elastography parameters slightly worsened during the observation period. This patient had CHC and autosomal dominant polycystic kidney disease with liver involvement, and the TE results could not be considered reliable due to severe cystic lesions. Four other patients remained at the F0-F1 fibrosis stage.

			To evaluate the impact of  inflammation activity on TE results, we analyzed the relationship between ALT level changes and the degree of improvement of liver stiffness after the DAAs. A fibrosis stage decrease by 1 or more grades was considered as significant (Figure 2). It turned out that ALT activity was initially high in all five patients with significant improvments in elastography parameters, whereas in the absence of such changes, the baseline ALT level increased only in 3 of 9 patients (p<0.02). This suggests that the TE improvement after the DAAs may be related to decreased inflammatory activity as a result of the elimination of the virus. The GLE/PIB combination was safe in HD patients. No serious adverse events were observed in the study group. Only 25% patients had moderate pruritus. Hemoglobin levels remained stable during the treatment, and an erythropoietin dose increase was not required. No cases of antiviral therapy interruption or premature termination were registered.

			[image: ]

			Discussion

			In the past two decades, a lot of work has been carried out throughout the world to reduce the incidence of HCV infection in the HD population, but the issue still persists, especially in countries with low levels of socio-economic development. Given the significance of HCV prognosis in HD patients, the elimination of the virus is an important factor, significantly improving RRT results. The new GLE/PIB combination has demonstrated its high efficacy in the treatment of all HCV genotypes and has no contraindications in patients suffering from severe renal dysfunction. At the same time, not much experience has been gained in using these drugs in HD patients. Our group of 16 patients presented mainly with the genotype 3 virus. Among four patients with genotype 2, one had a rather rare recombinant strain (2k/1b). After four weeks of treatment, the virus was eradicated in almost all patients. Only in one case (patient with liver cirrhosis) did this happen after 8 weeks of treatment. SVR12 and SVR24 were achieved in all patients, including the patient with the 2k/1b virus.

			The high efficacy of the 12-week GLE/PIB course in patients with severe renal dysfunction, 82% of whom received HD treatment, was also reported by Gane E et al. [14]. With all HCV genotypes, their group was dominated by genotypes 1 and 4. The SVR rate was 98%. Similar results but with infection with genotypes 2 and 3 were achieved in the Japanese population, [15-17]. The SVR in these reports was 96.3%, 98.9% and 99.3%. In three other Japanese studies, HD patients with genotypes 1 and 2 were treated with this combination for 8 or 12 weeks, with the duration of the treatment determined by the cirrhosis status. According to Kumada H et al. [18] and Hotta N [19], SVR12 was 100% as was in our HD patients’ group, while Tanaka Y [20] reported a SVR12 rate of 94.4%. There is a lack of data related to HCV treatment in 2k/1b-infected patients, especially with modern DAA therapy. This type was first detected in blood samples of chronic HCV patients in Saint-Petersburg (Russia) in the early 21st century [21,22]. Its detection rate was 7.5% of the total number of infected individuals and 6.3% of HD patients diagnosed with HCV in this city [23]. 

			In Russia in general, the recombinant 2k/1b variant accounted for 4% of the total number of CHC cases and 40% of patients diagnosed with genotype 2 [24]. A group of German researchers also noted a high rate of 2k/1b diagnoses among patients infected with genotype 2 in Germany (13%) and especially in Israel (25%) – probably as result of the large-scale immigration from former Soviet republics. Conversely, the 2k/1b variant is rare in Italy, with a smaller number of such migrants [25]. In view of the high prevalence of the recombinant genotype 2k/1b in Russia, it is common practice to perform a more detailed HCV geno-/subtype sequencing analysis in genotype 2 individuals. This resulted in the detection of the 2k/1b variant in one of our patients. 

			It has been established that the combination of Sofosbuvir/Ribavirin previously used in genotypes 2 and 3 has proven to be less effective in the case of this chimeric type [25]. Pangenotypic DAAs (Sofosbuvir/Daclatasvir, Sofosbuvir/Velpatasvir) and combinations recommended for the treatment of HCV genotype 1 (Sofosbuvir/Ledipasvir and the so-called“3D-therapy”) were effective in patients diagnosed with 2k/1b, both as a primary treatment (n=9) or following an unsuccessful SOF/RBV treatment (n=13). The SVR12 rate was registered at 95.5% [25]. As SOF administration was not possible in our 2k/1b patient due to the low glomerular filtration rate, we opted to use the pangenotypic GLE/PIB combination. This was the first experience of using GLE/PIB in a 2k/1b patient suffering from severe renal dysfunction [26].

			Typically, ALT values in our patients were not too high. Many authors reported significantly reduced liver enzyme activity in HD patients compared to persons with normal renal function, attributing this to various reasons [27,28]. 

			In 14 out of 16 patients, repeated liver TE was performed at different periods after the DAAs therapy. Almost all patients showed improvement, and in 5 out of 14 (36%) a decrease in the index of liver stiffness even corresponded to a decrease in the stage of fibrosis by 1 or more gradations. It should be emphasized that the improvement of TE indicators occured more often in patients with initially elevated levels of ALT activity. This suggests that an increase in the elasticity of the liver parenchyma after treatment may be caused by a decrease in inflammatory activity, rather more than a decrease in the degree of fibrosis.

			We observed that HD patients demonstrated good GLE/PIB therapy tolerance. Adverse effects in our group were only skin-related (itching) in a small proportion of patients, which is fully consistent with the data provided by Hotta N & Tanaka Y et al. [19,20]. There were no cases of the early termination of the antiviral therapy.

			Conclusion

			So, the GLE/PIB combination proved to be highly effective and safe in HD patients with HCV genotypes 2 and 3, including the 2k/1b chimeric variant. The treatment results achieved for HD patients infected with these virus genotypes pave the way for the complete elimination of the HCV infection. The possibility of liver fibrosis reversibility in hemodialysis patients following effective antiviral treatment calls for further studies with larger patient groups and a longer follow-up period.
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Figure 2: Improvement rate for liver elastography depending on ALT activity prior to antiviral therapy.






OEBPS/image/ARGH.jpg
Advanced Research in
Gastroenterology &
Hepatology

Juniper Publishers http://juniperpublishers.com





OEBPS/toc.xhtml

		
			
						
					CoverImage
				


						
					ARGH.MS.ID.555888
				


			


		
	

OEBPS/image/14091.png
Figure 1: Study design

No cirrhosis (n=12)

Cirrhosis (n=4)

SVR 12

GLE/PIB

8 weeks

SVR12

GLE/PIB

—

12 weeks






OEBPS/image/14359.png
o °
Advanced Research in 2 Junl er
Gastroenterology & Hepatology %&

ISSN: 2472-6400

_lkey to the Researchers

Research Article
Volume 14 Issue 3 - January 2020
EIIHIE (s ARl cene

Adv Res Gastroentero Hepatol
ight © All rights are reserved by Mikhail Zubl






