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Objective: Hepatitis C virus [HCV] infection is a common infection in Thailand and Asian Pacific countries. In Thailand, a
regimen of pegylated interferon plus ribavirin has been accepted for HCV treatment since April 2015. Recently, some
guidelines do not recommend this regimen for HCV infection. This study aimed to evaluate the efficacy and cost of treatment
by this regimen.

Materials and Methods: The study was a prospective study conducted at Khon Kaen University. The inclusion criteria were
adult patients’ age between 18 and 65 years with chronic HCV infection, had significant fibrosis (Metavir fibrosis score >F2),
and treated with pegylated interferon plus ribavirin for 24 or 48 weeks depending on their genotype. Treatment outcomes
and costs were analyzed by evidence of sustained virological response [SVR].

Results: There were 185 patients met the study criteria. There were 18 patients (29.0%) with genotype 1, who were unable
to complete the treatment. The average SVR rate was 64.3%; genotype 3 (71.8%) and genotype 1 (50.0%). The total costs
for all patients were 25,215,607 baht (US$752,705). Of those, 8,090,037 baht (US$ 241,494, 35.7%) were used for non-SVR
group, particularly those patients with genotype 1.

Conclusion: Pegylated interferon plus ribavirin in chronic HCV patients with significant fibrosis had variable SVR outcomes.
Genotype 1 and 3 HCV had fair outcomes due to drug intolerability or low SVR rate. Approximately one-third of the total
budgets were lost for the non-SVR group.
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Hepeatitis C virus [HCV] infection has been
reported in over 185 million people worldwide"; over
50% of infected individual live in Asia Pacific region®.
Currently, treatment goal for HCV is to cure or have
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undetectable HCV or a sustained virological response
[SVR] which is over 90% of treated patients™. If not re-
infected, the SVR is sustainable for at least 5 years
means cure. The SVR reduces risks of mortality, hepatic
decompression, and hepatocellular carcinoma by 3.3-,
2.7-,and 1.7 fold, respectively®.

In developing countries, the challenge of HCV
treatment is necessary to balance between efficacy
and costs of treatment. In 2016, after direct acting
antiviral [DAA] implemented the European Association

How to cite this article: Sukeepaisarnjaroen W, Suttichaimongkol T, Sawanyawisuth K, Peansukwech U, Sarapanitch V,
Duangrat P. Treatment outcomes and costs of pegylated interferon and ribavirin therapy in chronic hepatitis C virus infection.

J Med Assoc Thai 2018;101;Suppl.4:S80-S86.

S80

J Med Assoc Thai | Vol.101 | Suppl.4 | 2018



for the Study of the Liver [EASL] and American
Association for the Study of Liver Diseases [AASLD]
guidelines do not recommend any interferon therapy
for HCV infection®®. However, the pegylated interferon
and ribavirin may be an alternative treatment particularly
in genotypes 3, 5, and 6. In Thailand, pegylated
interferon and ribavirin has been supported by
government for treatment of HCV infection with or
without HIV co-infection since April 2015. It is still
recommended in chronic HCV infection genotype 1, 3,
and 6 by standard criteria and evidence of significant
fibrosis.

This study aimed to evaluate the efficacy and
cost of treatment of chronic HCV infection by this
regimen.

Materials and Methods

The study was a prospective study
conducted at Srinagarind Hospital, Khon Kaen
University. The study period was between May 2015
and February 2017. The inclusion criteria were adult
patients’ age between 18 and 65 years, the Eastern
Cooperative Oncology Group [ECOG] performance
status 0 to 1, diagnosed chronic HCV infection
genotype 1,2, 3, or 6 with HCV RNA >5,000 [U/ml, no
alcohol consumption of at least 6 months and significant
fibrosis which were defined by one of the following
fibrosis score histopathological Metavir at least F2, or
liver stiffness >7.5 kPa by transient elastography or
>7.1 kPa by ultrasound elastography, or >4.5 kPa by
magnetic resonance imaging elastography or having
cirrhosis (Child-Pugh score less than or equal to 6).
For human immunodeficiency virus [HIV] infected
patients, CD4 must more than or equal to 350 cells/mL
without HIV RNA detection if received highly active
antiretroviral therapy [HAART] or CD, of more than or
equal to 500 cells/mL ifno HAART. For cancer patients,
the cancer must be cured and free of cancer at least 6
months.

We excluded patients if one of the following
was present: previously treated with peginterferon alfa
(2a/2b) and ribavirin, history of allergy to interferon or
ribavirin, uncontrolled major depression, pregnancy,
plan to be pregnant, transplant patients, uncontrolled
medical illnesses such as hypertension, diabetes,
coronary artery disease, chronic obstructive airway
disease, or hyperthyroidism, chronic alcoholism, on
chemotherapy, or on addictive substance.

All eligible patients received peginterferon alfa
(2a/2b) and ribavirin. The duration of treatment was
based on the HCV genotypes as follows: genotype 2
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and 3 for 24 weeks, genotype 1 and 6 for 48 weeks,
and HIV-HCV for 48 weeks. There were 2 types of
peginterferon alfa (2a/2b) available in the hospital. The
HCV RNA was scheduled monitored after treatment
based on HCV genotypes; genotype 2 and 3 at 24
weeks, end-of treatment response [ETR] and after ETR
24 weeks (SVR), genotype 1 and 6 at week 12 (early
virological response, EVR), week 24 (if HCV was
detected at week 12), ETR (at 48 weeks of treatment),
and SVR (24 weeks after ETR), and HIV-HCV used same
monitoring scheduled as genotype 1 and 6.

The primary outcome was the SVR of all
genotypes defined by undetectable of HCV RNA at 24
weeks after ETR. There were 2 groups of patients; SVR
and non-SVR group. Those with unable to tolerate the
treatment or lost to follow-up were categorized as
non-SVR group. Costs of treatment were calculated
based on SVR and genotypes. Cost refers to the actual
cost for each visit, which includes direct medical costs
(medication, investigations, and management of
complications) in Thai baht and US dollar. Approximate
proportions of SVR in each genotype were applied to
general population; the northeastern Thailand to
estimate overall costs. Clinical factors and costs
between those patients with or without SVR were
compared by descriptive statistics. Univariate analysis
was applied to calculate the crude odds ratios [OR] of
individual variables associated with SVR. All significant
variables or a p-value less than 0.20 by univariate
analysis were included in multiple logistic regression
analyses to calculate the adjusted odds ratios. The
variance inflation factor [ VIF] was calculated to assess
collinearity between factors. Hosmer-Lemeshow test
was use to assess goodness of fit of the model. All
analyses were executed by STATA software (College
Station, Texas, USA).

Results

During the study period, there were 185
patients infected with chronic HCV infection, including
genotype 1 (62 patients; 33.5%), genotype 3 (85
patients; 45.9%) or genotype 6 (38 patients; 20.5%)
met the study criteria. There were 18 (29.0%), 1 (1.2%),
and 4 (10.5%) patients with genotype 1, 3, and 6
who were unable to complete the treatment. Baseline
characteristics and laboratory results of patients
categorized by SVR were comparable, as shown in
Table 1.

There were 119 patients (64.3%), who had
SVR. The highest SVR rate in each genotype was found
in genotype 3 (71.8%) followed by genotype 6 (71.0%)
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Table 1. Baseline characteristics and laboratory results of patients with hepatitis C virus infection treated with peginterferon
alfa (2a/2b) and ribavirin categorized by sustained virological response (SVR) after complete treatment

Variables Non-SVR (n = 66) SVR (n=119) p-value
Age (years) 51 (44 to 56) 50 (45 to 55) 0.65
Male 47 (71.2) 89 (74.8) 0.59
Body mass index (kg/m?) 24.7 (22.0 to 26.9) 23.7 (21.9 to 26.5) 0.40
Alcohol consumption 46 (69.7) 86 (72.3) 0.71
Risk factor for HCV infection
Tattoo 14 (21.2) 30 (25.2) 0.54
Intravenous drug users 18 (28.8) 48 (40.3) 0.11
Herb use 10 (15.2) 8(6.7) 0.07
Unsafe sex 10 (15.2) 17 (14.3) 0.87
Family history of HCV 3 (4.6) 4(3.4) 0.68
Cirrhosis* 24 (36.9) 24 (20.3) 0.01
Peginterferon alfa 0.67
2a 23 (34.9) 38 (31.9)
2b 43 (65.2) 81 (68.1)
Total dose >80%** 20 (30.30) 62 (52.10) 0.004
Hemoglobin (g/dL) 13.8 (12.4 to 14.8) 13.9 (12.6 to 14.9) 0.54
White blood cells (cell/mm?) 6,550 (5,300 to 7,500) 6,900 (5,800 to 8,100) 0.13
Neutrophils (%) 49.35 (44 to 56) 46.7 (41.2 to 54.5) 0.08
Absolute neutrophils count (cell/mm?) 3,079.65 (2,508.08 to 3,754.8) 3,146 (2,350 to 4,124) 0.81
Platelet count (/mm?) 145,000 (103,000 to 209,000) 156,000 (125,000 to 209,000)  0.25
ALT (U/L) 75.5 (48 to 104) 63 (43 to 108) 0.32
Transient elastography score (kPa) 10.8 (15.8 to 26.3) 11.8 (8.7 to 21.3) 0.07
Fibrosis score*** 0.33
F2 18 (27.3) 45 (36.8)
F3 13 (19.7) 22 (18.5)
F4 35 (53.0) 52 (43.7)
Genotypes of HCV 0.01
1 31 (50.0) 31 (50.0)
3 24 (28.2) 61 (71.8)
6 11(29.0) 27 (71.0)
Viral load (log IU/ml) 6.34 (6.02 to 6.63) 6.07 (5.19 to 6.5) 0.005

ALT = alanine aminotransferase; HCV = hepatitis C virus; SVR = sustained virological response

Data are presented as median (interquartile range) or number (%)

* Cirrhosis was diagnosed by ultrasonography, ** Patients received at least 80% of total peginterferon alfa (2a/2b) and
ribavirin, *** Liver fibrosis scores were defined by transient elastography

and 1 (50.0%) (Table 1). Multiple logistic regression
were showed four factors associated with SVR including
diagnosis of cirrhosis, patients received at least 80%
of total peginterferon alfa (2a/2b) and ribavirin,
genotype 6 of HCV, and baseline HCV viral load with
adjusted OR 2.77 (95% CI 1.32 t0 5.81), 3.22 (95% CI
1.14109.10),2.92 (95% CI 1.16 t0 7.33), and 0.47 (95% CI
0.30to 0.75), respectively (Table 2). The VIF was 1.18
which it means no collinearity between factors. Hosmer-
Lemeshow test was showed goodness of fit of the
model, p-value =0.67. Dose reduction was the strongest
factor that associated with non-SVR. The main reason
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for reducing the dose was due to hematologic side
effect including anemia, neutropenia and
thrombocytopenia.

Among the 3 genotypes of HCV, the genotype
1 had the highest non-SVR including those with
intolerability (50.0%). Among non-SVR group,
genotype 1 had the highest cost (US$ 121,555, 70,875
and 49,063 in genotype 1, genotype 3 and genotype 6,
respectively), as shown in Table 3. The treatment costs
for SVR group accounted for 64.3%. The genotype 6
had highest average cost in both SVR and non-SVR
groups.
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When we applied the cost of treatment
classified by genotype and SVR (Table 3) to all
HCVtreated patients whom resisted in National
health security office NHSO] database, Thailand, of
case treatment during 2 years for 4,193 patients,
the costs of each subgroup were shown in Table 4. The
total cost was US$ 17,060,902, which could
provide seroconversion for 2,697 patients (64.3%).
Approximately one-third of the total budgets were lost
for the non-seroconversion group.

Discussion

The genotype distribution of HCV infection
is different among continents. Genotype 1 is the most
prevalent in the US (60% to 75%), while genotype 3
was more common in South and Southeast Asia,
particularly Thailand"-?. The prevalent rates of
genotype 3 HCV among these countries vary from 45%
to 79%®@. In the present study, genotype 3 was still
the most common genotype (45.9%), whereas the
overall SVR rate by the combination of pegylated
interferon and ribavirin was 64.3%. As previously
reported, genotypes, baseline viral load, and cirrhosis
were factors associated with SVR®?. The SVR rates
in all genotypes of HCV in this study were lower than
previous reports!'*'?. For example, the SVR in genotype
3 was approximately 83.7% with peginterferon with
ribavirin", whereas the SVR rate in genotype 3 of the
present study was only 71.8%. These findings may be
explained by the selection criteria of study population.
In the present study, all patients had at least one
evidence of significant fibrosis which may lead to poorer

responses to treatment. Only 18% of patients in the
previous study had liver fibrosis over stage 3 (>F3){?,
whereas as 47% of our patients had >F3. Additionally,
the proportion of patients who received at least 80% of
total peginterferon alfa (2a/2b) and ribavirin in SVR
group was significant higher than non-SVR group
(adjusted OR 3.22). These findings might suggest that
dose reduction was the main factor affecting the SVR
rate.

Several studies showed that peginterferon
plus ribavirin was a cost-effective HCV treatment(+'9.
The total costs of peginterferon plus ribavirin treatment
was negative -819,921 baht and had more quality-
adjusted life years by 13.1 compared with a palliative
care group!". However, these studies had limitations
since they conducted using Markov model, not a
pragmatic study. It is well known that economic
analysis should be interpreted carefully within the
context of parameters used in the study. In this study,
cost-effective model was not built but the data was
collected from a real practice. The disadvantages of
the peginterferon plus ribavirin treatment were that
almost one-third of treatment costs were lost due to
non-SVR. In other words, the SVR rate was quite
lower than the new oral agents for HCV such as
sofosbuvir-ledipasvir regimen in type 1 with 95%
SVRU7®_ Therefore, the guideline AASLD-IDSA
recommended using non-interferon, non-ribavirin, and
oral regimen for HCV infection due to high efficacy!®.
Comparing with interferon therapy, treatment with
sofosbuvir and ledipasvir may save $16 billion®?.

There are some limitations in this study. This

Table 2. Univariate analysisand multiple logistic regression of factors associated with sustained virological response [SVR]
after complete treatment in patients with hepatitis C virus infection treated with peginterferon alfa (2a/2b) and
ribavirin

Univariable analysis Multiple logistic regression
Crude OR (95% CI) p-value Adjusted OR (95% CI) p-value

Cirrhosis* 2.29 (1.16 to 4.49) 0.016 2.77 (1.32 to 5.81) 0.007

Total dose >80%** 2.50 (1.32 t0 4.72) 0.005 3.22(1.14t0 9.10) 0.027

Genotypes of HCV#***

3 2.54 (1.27 to 5.04) 1.01 (0.34 to 2.88) 0.997
6 2.45(1.03 to 5.79) 0.0080.040 2.92 (1.16 to 7.33) 0.022
Viral load (log) 0.55 (0.36 to 0.83) 0.005 0.47 (0.30 to 0.75) 0.009

CI = confidence interval; HCV = hepatitis C virus; OR = odds ratio; SVR = sustained virological response
* Cirrhosis was diagnosed by ultrasonography, ** Patients received at least 80% of total peginterferon alfa (2a/2b) and
ribavirin, *** HCV genotype 3 and 6 compared with genotype 1
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was a single site study conducted at the university
hospital. The results may not apply for all levels of
hospitals in Thailand. Additionally, costs were
calculated only direct medical costs and indirect medical
costs such as transportation, food, and accommodation
or quality of life were not included.

Conclusion

Pegylated interferon plus ribavirin in chronic
HCV patients with significant fibrosis had variable SVR
outcomes. Genotype 1 and 3 HCV may have fair
outcomes due to drug intolerability or low SVR rate.

What is already known on this topic?

In Thailand, pegylated interferon and ribavirin
has been accepted for HCV with or without HIV co-
infection since April 2015.

What this study adds?

Pegylated interferon-ribavirin may not be
appropriate for hepatitis C virus with significant fibrosis
due to variable treatment responses and treatment
intolerability, particularly genotype 1.

Potential conflicts of interest
None.
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