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ABSTRACT

Background: Approximately 5-60% of hemodialysis patients have comorbid of hepatitis C virus (HCV)
infection. The survival rate of hemodialysis patients HCV is lower than those without HCV due to the risk of
liver fibrosis and cardiovascular disease. The combination of Elbasvir and Grazoprevir is the drug of choice for
these patients with HCV genotype I and 4 which mainly inherited in populations in Indonesia. However, a high
cost is required for this genome testing. Eradication of HCV might reduce liver fibrosis. One of the methods to
evaluate liver fibrosis is by using aspartate aminotransferase to platelet ratio index (APRI) score. The aim of
this study is to assess liver fibrosis using APRI score after Elbasvir/Grazoprevir therapy completion.

Method: This was a quasi-experimental study without a control group which conducted during April-November
2019 in Dr. Hasan Sadikin Hospital, Bandung. Patients with reactive anti HCV, detected HCV RNA without
genotype test, and sustained virological response (SVR) 12 achieved were included. APRI score and HCV RNA
tests were performed before and after 12 weeks end of therapy (SVRI12). The data were analyzed using paired
T-test at a 95% confidence level.

Results: Approximately 30% of hemodialysis patients had HCV infection. A total of 37 HCV patients in the
hemodialysis unit were given Elbasvir/Grazoprevir for 12 weeks. The APRI score before and after 12 weeks
after therapy were 0.336 and 0.270 (p = 0.002) respectively.

Conclusion: The combination of Elbasvir/Grazoprevir might reduce the degree of liver fibrosis based on
APRI score from 0.336 to 0.270 in HCV patients with chronic kidney disease on hemodialysis

Keywords: aspartate aminotransferase to platelet ratio index (APRI), Elbasvir, Grazoprevir, hemodialysis,
Hepatitis C virus (HCV)
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ABSTRAK

Latar belakang: Sekitar 5-60% pasien hemodialisis terinfeksi virus Hepatitis C (HCV). Tingkat kelangsungan
hidup pasien hemodialisis dengan hepatitis C lebih rendah daripada pasien hemodialisis tanpa hepatitis C karena
risiko fibrosis hati dan penyakit kardiovaskular. Kombinasi Elbasvir dan Grazoprevir adalah obat pilihan untuk
pasien ini. Eradikasi HCV dapat mengurangi fibrosis hati. Skor APRI dapat mengevaluasi fibrosis hati. Tujuan
dari penelitian ini adalah untuk menilai fibrosis hati menggunakan skor Aspartate aminotransferase to platelet
ratio index (APRI) setelah terapi Elbasvir/Grazoprevir.

Metode: Penelitian ini merupakan penelitian kuasi eksperimental tanpa kelompok kontrol selama April-
November 2019 di Rumah Sakit Dr. Hasan Sadikin, Bandung. Pasien dengan Anti HCV reaktif, HCV RNA
terdeteksi tanpa diperiksa genotip dan sustained virological response (SVR) 12 tercapai dimasukkan dalam
kriteria inklusi. Skor APRI dan tes HCV RNA dilakukan sebelum dan setelah 12 minggu akhir terapi (SVRI2).
Data dianalisis menggunakan paired T-test pada 95% confidence level.

Hasil: Dari 30% pasien hemodialisis diketahui terinfeksi HCV. Sejumlah 37 pasien HCV dengan HCV RNA
terdeteksi di unit hemodialisis diberikan Elbasvir/Grazoprevir selama 12 minggu dan SVRI?2 tercapai. Skor
APRI sebelum terapi adalah 0,336 dan 12 minggu setelah terapi selesai adalah 0,270 (p-value = 0,002).

Simpulan: kombinasi Elbasvir/Grazoprevir dapat menurunkan tingkat fibrosis hati berdasarkan skor APRI
dari 0,336 menjadi 0,270 pada pasien hepatitis C dengan gagal ginjal dalam hemodialisis.

Kata kunci: aspartate aminotransferase to platelet ratio index (APRI), Elbasvir, Grazoprevir, hemodialisis,

virus hepatitis C

INTRODUCTION

Prevalence of Hepatitis C (HCV) in routine
hemodialysis patients ranges from 5-60% depends on
the hemodialysis site. HCV contributes on decreasing
the survival rate in hemodialysis patients. The mortality
rate for patients on hemodialysis with HCV is about
1.35 times higher compared to those without HCV.
The survival rates of HCV patients on hemodialysis
therapy for 8§ years and those without HCV are around
32% and 52%, respectively (p = 0.03)."*

HCYV increases inflammation and alters the
nutritional status in chronic kidney disease (CKD)
patients. Liver fibrosis is one of the hepatic symptoms
that might arise. The degree of liver fibrosis needs to be
assessed routinely as a response to the therapy in HCV
patients.* The gold standard to evaluate the degree
of liver fibrosis is through liver biopsy. However,
considering the high risk of bleeding, non-invasive
method is preferred. The cheapest and Easiest test to
do for the non-invasive method is through calculating
aminotransaminase to platelet ratio index (sensitivity
91.9% and spesificity 90.3%) '->-¢

The treatment of HCV is focusing on preventing
further complications such as fibrosis, cirrhosis and
carcinoma. It is crucial to treat HCV especially in
patients with severe fibrosis, hepatitis B, and HIV
coinfection, organ transplant candidates, organ damage,
high risk of transmission, and metabolic syndrome.” The

presence of a potential direct acting antiviral therapy
such as Elbasvir/Grazoprevir, which was proven to
be safe from clinical trials (excretion via urin is low
and no need adjustment dose), shed a light for HCV
treatment in CKD patients.® Nevertheless, reports on
changes in liver fibrosis after Elbasvir/Grazoprevir
therapy in pan-genotype HCV patients with chronic
kidney failure in routine hemodialysis is still limited.’
This study aimed to provide data regarding the efficacy
of Elbasvir/Grazoprevir therapy by evaluating changes
in liver fibrosis through the APRI score.

METHOD

This quasi-experimental study was conducted in
the hemodialysis unit of Dr. Hasan Sadikin Hospital in
April - October 2019. All HCV patients with chronic
kidney failure on routine hemodialysis who received
Elbasvir/Grazoprevir therapy were monitored. Patients
over 18 years of age on routine hemodialysis for at least
3 months with positive HCV RNA before treatment and
accomplished sustained virological response (SVR)
for 12 weeks were included. While those with HIV
coinfection, autoimmune, cancer, blood disorders such
as leukemia, thrombocytopenia, and Evan’s syndrome,
patients with obstructed gallbladder, those who consume
drugs that might induce thrombocytopenia, and those
who were lost to follow up were excluded. APRI scores
were calculated and HCV RNA tests were conducted
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Figure 1. Diagram of study

before and after 12 weeks end of therapy (SVR12).
Serum AST, ALT, thrombocytes and HCV-RNA were
tested for baseline data. Serum AST, ALT, thrombocyte,
and HCV-RNA measurements were repeated at week
12 after end of therapy. The outcome was the decrease
of APRI score at 12 weeks after end of therapy. Side
effects were also reported. Written informed consent was
obtained from the subjects. The study was approved by
the ethic committee in Hasan Sadikin Hospital and the
research was conducted in accordance with the tenets
of the Declaration of Helsinki.

Data analysis was performed using the statistical
product and service solution (SPSS) program for
windows version 22.0 Armomk,NY: IBM Corp. The
normality of the distribution of the data was assessed
using Shapiro Wilk Test and then further analyzed
using paired T test. Significant differences were defined
as p <0.05 at a 95% confidence level.

The study was approved by the ethic committee
and the research was conducted in accordance with
the tenets of the Declaration of Helsinki

RESULTS

Among HCV patients who underwent hemodialysis
in Dr. Hasan Sadikin Hospital from April to October
2019, a total of 55 patients met the inclusion criteria.
Five patients had undetectable VHC RNA results.
While six other participants died, six of them stopped
the treatment. Out of 50 patients enrolled in the
study, only 38 participants who were able to finish
the protocol. However, one person failed to achieve
SVRI12 and excluded (Figure 1)
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The baseline clinical characteristics of the study
participants is shown in Table 1. Most of the subjects
were male (51.4%) with the mean age of 49 years old.
These patients had an average length of hemodialysis
duration of 6 years. The average patient's body mass
index (BMI) in the normal category was 23.5% (17,8
—33,3%). The preliminary value of liver function test
before therapy showed the level of albumin was 3.39
gr/dL, bilirubin total 0.449 gr/dL and the platelet counts
183.81 + 50.544x103/mm?°.

Table 1. Baseline characteristic of the study

Baseline characteristic n =37
Age (years), mean (SD) 49 (11)
Sex, n (%)
Male 19 (51,4)
Female 18 (48,6)
Length of hemodialysis (years) 6 (3)*

Body mass index/BMI (kg/m?)
Cause of CKD, n (%)

23,5 (17,8 — 33,3)**

Diabetes Mellitus 3(8,1)
Hypertension 27 (72.9)
Urolithiasis 3(8.1)
Others 4(10.8)

Hepatitis C virus Ribonucleic acid/HCV 1.13 (0.010 — 8.790)**
RNA (x108)

Aspartate aminotransferase/AST (IU/L) 20 (6 — 606)**

Alanine aminotransferase/ALT (IU/L) 25 (12 -571)*
Albumin, mean (min-max) 3,39 (2,80-3,90)***
Bilirubin, mean (min-max) 0,449 (0,289-1,085)***
Platelet (/mm?), median (min-max) +50,544x10%**

*mean (SD) **median (min-max) ***mean (min-max)

Several tests including HCV RNA, platelet counts,
ALT, AST, urea, and creatinine were evaluated before
and after therapy. The differences obtained between
the study were pointed out in Table 2. Meanwhile,
evaluation of the changes in liver fibrosis before and
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after the therapy, as shown in Table 3, revealed a
significant decrease in APRI score after the therapy
(p < 0.05). The median APRI score before therapy
was 0.336 which decline to 0.270. The changes were
pointed out in table 3

DISCUSSION

In our study, 55 patients out of 164 total patients
(33%) in hemodialysis unit had positive anti-HCV
results. This percentage is much higher than that in
some countries which capable in suppressing the
diseases. For example, in Australia, the number lessen
from 48.6% to 2.9% in 2015,In Japan, from 42.9% to
2.9%, and in the United States from 62.6% to 4.8%.'°
In this study, 19 subjects (51.4%) were male. This is
in accordance with the epidemiological data obtained
from 3 hospitals in Jakarta, Indonesia that showed 75 of
133 HCV patients in routine hemodialysis were male.’
Research by Jasuja et al also showed that the gender of
HCYV patients on hemodialysis 65% were dominantly
male (77/119 patients).!! As in the TRIO and study by
Khan et al 63% and 57% of patients involved were also
male patients, respectively.'? The reasonable causes
might due to the increased risk of exposure to HCV
through unclean hair shaving communities, unsterile or
contaminated shavers, and the risk of sexual relations
outside of marriage."

The mean age of HCV patients with kidney failure
in this study was 49 years old (SD: 11). This result
is not much different from a study in India which
found that the average age was 53.18 + 15.1 years."
Other study showed that 49% of HCV patients in
hemodialysis were aged 41-60 years."* Research in
Jakarta, Indonesia showed 72% of HCV patients in
hemodialysis were patients over 40 years old. Older
people have a higher risk because their health and

immune structures are more fragile than younger ages.
In line, the study conducted by Becker concluded that
age at diagnosis over 40 years old was an independent
risk factor for liver fibrosis.” '

The average length of hemodialysis in this study
was 6 years. In a study conducted by Chigurapati et al
showed the prevalence of the duration in hemodialysis
in anti-HCV patients was 13.3% with a duration of less
than 1 year and 69.9% with the duration more than
10 years.' This shows the relationship between the
duration of hemodialysis with the risk of HCV. The
HCYV virus cannot penetrate the pores of the membrane
dialyzer. Potential sources of nosocomial transmission
might include the reusing of dialyzers, poor infection
control, internal hemodialysis monitor contamination,
environmental aerosols, contaminated droplets, or
transfusions of contaminated blood products.!'>"’

In this study, platelet count obtained before therapy
was 183.081 £ 50.544 and after therapy was 186.595
+ 50.956 (p = 0.491). The Suda et al study showed
initial data of 13.8 = 6 x10000/uL and there were
no significant changes before and after therapy.'® A
study conducted by Nielsen mentioned an increase in
platelet counts after HCV therapy without comorbid
by 1.66x105/uL to 1.70x105/uL with p-value 0.033."
In a study conducted by Orasan et al. median platelet
value of 155x103/mm?® in HCV patients on dialysis
was obtained.”® A similar finding was recorded by
Ando et al who obtained significantly lower platelet
counts (p < 0.01) in dialysis patients with hepatitis C
(145,300 + 38,300/mm?*) compared to dialysis patients
without hepatitis C (195,600 + 51,400/mm?®). This
study also found megakaryopoiesis which showed
platelet reduction depends on the onset of dialysis,
peripheral destruction, and sequestration in patients
with HCV infection contributing to the etiology of
thrombocytopenia.?! Other allegations that support

Table 2. Differences in hepatitis c virus ribonucleic acid (HCV RNA), platelet counts, alanine aminotransferase
(ALT), aspartate aminotransferase (AST), urea, creatinine before and after therapy

Test

Variable Before therapy After therapy P

HCV RNA (x10%) 497 (0,010 — 8.790) 0 <0,001°*
Platelet (/mm?) 183.081 + 50.544 (7.11-21.14)  186.595 + 50.956 (5.12-21.54)  0,491°
AST 20 (6 — 606) 17 (5-38) 0,002
ALT 25 (12 - 571) 15(9-32) <0,001°*
Urea 143,7 (60,6 — 298,9) 147,0 (49,0 — 213,0) 0,718
Creatinine 13,67 + 3,36 13,50 + 3,90 0,782°

Note: Analyzed using °T test and "Wilcoxon

Table 3. Differences aspartate aminotransferase to platelet ratio index (APRI) Score before and after therapy

Time of test

Variable Pre

Median (min-max)

Post p
Median (min-max)

Aspartate aminotransferase to platelet ratio
index (APRI) score

0,336 (0,079 - 8,068)

0,270 (0,066 — 0,695) 0,002*

*Wilcoxon test
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the theory are the increase in the number of absolute
immature platelets, fraction of immature platelets,
and the increase of thrombopoietin levels at three
hours after hemodialysis. Activation of complement
during hemodialysis increases the consumption of
platelets and the release of immature platelets from
bone marrow.*

The Median AST and ALT in this study obtained
before therapy were 20U/L and ALT 25U/L and after
therapy was 17U/L and 15U/L (p < 0.005). A study in
Jakarta, Indonesia showed that there were differences
in AST values between patients with significant fibrosis
and patients with non significant fibrosis with a median
of 28U/L and 18U/L. AST values do not escalate the
risk of liver fibrosis. AST values are indirectly related
to liver fibrosis in patients with uremia. Another
study by Becker et al mentioned AST as a predictor
of liver fibrosis in hemodialysis.”"> Also, in a study
conducted by Huynh mentioned that in the second
week of therapy, all patients reduced HCV RNA to <
700 IU/mL and 45.9% of HCV were not detected, this
was related to ALT normalization of 85.5%, AST of
83.9% and 77.4% normalizing both. At 12 weeks and
24 weeks after completion of therapy 90.8% and 94.8%
of AST and ALT were normalized and improvement
HCV RNA clearance.?

The average value of HCV RNA in this study was
1.13 TU/mL (0.010 - 8.790) x106 IU/mL. HCV RNA
might decrease during the hemodialysis session. HCV
virus absorption into the dialysis membrane, virus
destruction during hemodialysis, and rare conditions
might happen due to HCV transfer through dialysate.?
In a study conducted by Baedalamnti et al, a decrease in
HCV RNA value after hemodialysis were found (before
hemodialysis, 824 + 234 x 107; after hemodialysis, 633
+ 178 x 10°%; 24 hours after hemodialysis, 758 £ 213 x
10%; and 48 hours after hemodialysis, 776 + 226 x 10°
copies/mL; p = 0.005).2* This is reason for HCV RNA
testing should be tested prior to a dialysis procedure.?
In the C-Surfer study, the number of patients with
HCV RNA < 800,000 vs > 800,000 IU/mL was 43.6%
vs 57.4%.* The relationship between HCV genotype
and HCV RNA is still controversial although in some
studies the high titer of viremia is associated with the
degree of hepatic impairment while others do not find a
histological correlation or aminotransaminase activity.
In a study by Chakravarti, genotype 1 patients had a
higher viral load than genotypes 2 and 3.%

The success rate of Elbasvir/Grazoprevir therapy
in HCV patients with chronic kidney failure in routine
hemodialysis reaches 97%. In a study conducted by
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Flamm et al in the United States, the achievement of
SVR12 in HCV patients with stage 4 and 5 kidney
failure reached 99%. Another explanation that can
be resulted in failure of therapy is NS5A resistance
which in this study is incomplete.'? A Japanese study
conducted by Suda et al showed that SVR 12 in patients
with HCV genotype 1b in hemodialysis reached
95.7%. In this study patients who failed to achieve
SVR were patients who had a history of treatment
with Daclatasvir and Asunaprevir.'® The C-Surfer study
the evaluation and efficacy of 50 mg elbasvir and 100
mg grazoprevir for 12 weeks in genotype 1 with 99%
SVR12. The cause of therapy failure is likely due to the
presence of NS5A resistance and is recommended for
examination before therapy.® In the study of the TRIO
network, reached SVR12 in HCV patients counted 89%
in genotype 1 and 91% in genotype 4.'? In this study
there were 3% whose SVR did not achieve. This is
possible because in this study genotype examination
was not carried out so it might not be suitable for the
genotype that can be treated by Elbasvir/Grazoprevir
while this drug can only be given for genotypes 1 and
4 and there was no examination of resistance to NS5A.
This study is using the flow as explained in figure 2.
In this study, it was found that 36 of 37 patients
had an APRI score < 1 and 1 patient had an APRI
value > 1. The median APRI in this study before
therapy was 0.336 and after therapy was 0.270. One
patient with an APRI value > 1 just before therapy
experienced an improvement in APRI to < 1 after
administration of Elbasvir/Grazoprevir therapy. This
research is one of the first studies to assess the effect
of reducing liver fibrosis based on APRI scores after
Elbasvir/Grazoprevir therapy in Indonesia. In the
TRIO network study, intent-to-treat treatment obtained
after administration of Elbasvir/ Grazoprevir for 12
weeks in F4 fibrosis patients reached 87% and FO-F3
reached 87%, while Elbasvir/Grazoprevir/Ribavirin
administration reached 100% for improvement
to lower fibrosis degree. The administration of
Elbasvir/Grazoprevir for 16 weeks in patients with
F4 fibrosis reaches 100% and FO-F3 reaches 67%.?
Low APRI score in this study can be caused by this
subject does not yet experienced liver fibrosis or low
aminotransferase value in chronic kidney disease on
hemodialysis patients. Aminotransferase values are
in the upper limit but within the normal range and are
still higher than non-HCV patients with hemodialysis.
Some other data that are still being debated include
vitamin B6 deficiency, reduction associated with
dialysis, and increased IFN production and lymphocyte
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activation. Another suspicion is the high metabolic
activity of high homocysteine in hemodialysis patients
and low correlation with AST. There are differences in
study results, namely data on increasing serum ALT/
AST values after dialysis versus pre-dialysis. Other
data states there is no difference before and after
hemodialysis.?¢-%

The C-Coral study found the efficacy of Elbasvir/
Grazoprevir in HCV patients without comorbidities
or other co-infections which reached SVR12 was
94.4%. In HCV patients without cirrhosis, the SVR12
reached 94.7% and in HCV patients with cirrhosis, it
reached 93.3%.% C-Surfer study conducted in the HCV
population with kidney disease found the success rate
of SVR12 therapy in HCV patients without cirrhosis
reached 99.1% and with cirrhosis reached through
100%. There are also data on HCV patients with stage 4
kidney failure with SVR12 reaching 100% and chronic
stage 5 kidney failure reaching 98.9% (98/99 patients).
This C-Surfer study did not discuss how it improved
the fibrosis or cirrhosis of the liver in the patients.®

A study conducted by Knop et al showed the
reduction in liver stiffness from the baseline data
(median, 32.5 (9.1-75) kPa) to the end of the therapy
(median, 21.3 (6.7-73.5) kPa; p < 0.0001) and on
SVR 24 21.2 (5.4-70) kPa; P <.0001). Around 44 out
of 50 patients (88%) experienced the improvement
in liver stiffness in SVR24 and around 23 out of 50

CED patients
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patients (46%) experienced improvement in more than
30% in SVR24. In the AST examination, AST value
before treatment median is 71 (17-254) and SVR24 is
28 (17-961U/L). APRI examination was carried out at
the beginning of the study and the median APRI score
was 2.5 (0.3-15) and at SVR 24 the median result was
0.9 (0.2-4.4) with a p-value of 0.0001. Decreased
in liver fibrosis is thought to be based on 2 phases
namely the first phase, the decrease in stiffness, can be
assumed to be more influenced by a reduction in necro-
inflammatory activity, while the second phase may be
more affected by fibrosis regression.**?! In a review
done by Meer et al, a histological study of the results
of 4 large prospective studies in patients underwent
liver biopsy after 24 weeks after discontinuation of
IFN therapy in patients with significant fibrosis who
did not achieve SVR showed stable liver disease,
whereas patients with SVR results had estimated a
negative annual rate of progression of fibrosis (-0,591)
indicates regression of fibrosis. The results obtained
are that almost 50% of 153 cirrhosis patients get
Metavir results less than F4 in post-treatment liver
biopsy. Scientific reasons that support this theory are
the presence of anti-inflammatory effects, antifibrosis,
suppression of the release of profibrogenic cytokines
such as transforming growth factor 1 B, hyaluronic
acid, and procollagen II1.3>3

Research conducted by Chen et al also found
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Figure 2. Elbasvir Grazoprevir Algorithm on genotype 1 dan 4
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that the progression of liver fibrosis after 10 years
of completion of therapy showed 7% progression of
liver fibrosis in patients who achieved SVR compared
to 30% in patients who did not achieve SVR. This is
also supported by research by Shiha et al in 2,326
patients who achieved SVR during the 2015-2017
period in Egypt. He found that F4 patients experienced
adecrease of 2 staging to F2 by 21.8%, to F3 by 27.3%
and remained to F4 by 50 8%. F3 patients became
FO-F1 by 26.5%, became F2 30.6% and remained F3
by 31.5%. This is possible because of the presence
of necro-inflammatory activity, especially in early
cirrhosis. In the final stages of fibrosis, collagen
crosslinking is found, the accumulation of high density
collagen fibrillar and transglutaminase tissue makes the
collagen fiber insensitive to enzyme degradation.’'-3*3

As limitation this study did not use histopathological
examination as the gold standard and transient
elastography determine the degree of liver fibrosis. This
study did not also test HCV genotype because high cost.

CONCLUSION

As a conclusion, Combination Elbasvir/Grazoprevir
is proven effective in reducing the level of liver fibrosis
based on APRI scores in HCV patients with chronic
kidney disease on hemodialysis.
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