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ABSTRACT

Background: Interferon alfa and ribavirin combination therapy is one of effective standard therapy
for chronic hepatitis C (CHC.) However, anemia is a common side effect of this therapy that patients have
to reduce or discontinue ribavirin therapy. But ribavirin dose reduction or discontinuation can reduce
the effectivity of the therapy. Hence, it is important to know the prevalence of anemia and to determine
the factors associated with anemia.

Objective: To know the prevalence of anemia and some risk factors associated with anemia caused by
the combination therapy in chronic hepatitis C.

Method: Sixty one of CHC patients who received combination therapy were included in this study.
The study used cross sectional design and data were obtained by measured complete blood count on
8" week of therapy.

Result: Subjects 47 (77%) were males, 14 (23%) were females with mean age 38.9 years. Subjects had
genotype 1 and 4 were 23 (71.9%) and 44 (72.1%) subjects received 1,000 mg ribavirin.
Prevalence of anemia was found to be 52.5%. On multivariate analysis, only pretreatment hemoglobin
concentration < 14 g/dl was found to be the risk factor of anemia.

Conclusion: Prevalence of anemia was 52.5%. Pretreatment hemoglobin concentration < 14 g/dl was
only found to be the risk factors of anemia. Although age > 50 years or female were not found to be
the risk factor of anemia but patient with these risk factors should be carefully monitored. Intervention to
prevent anemia should be considered to these patients. Eight subjects from 32 anemia patients had ribavirin
dose reduction, and no patient had discontinuation treatment on 8" week of therapy.
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INTRODUCTION Indonesia.®

Chronic hepatitis C (CHC) is one of common One of CHC standard therapy is combination of
chronic liver infections. Hepatitis Ciscaused by RNA  interferon apha (IFN) and ribavirin (RBV) given in
virus which has 6 genotypes and 50 subtypes.’? 24-48 weeks. The sustained viral response are
Prevalence of hepatitisCin Indonesiais3-4 %. About ~ 31-51%.2*® However, this combination therapy may
60-90% of CHC patients become chronic, 30-50% of ~ cause some adverse effects, that one of adverse
patients have liver cirrhosis and 4-15% of patients €ffect is anemia. The etiologies of anemia are
become hepatocellular carcinoma. Therefore, hemolytic, inhibition of erythroid progenitor cells or
hepatitis C is one of crucial health problem in  mixed.>!°:12 RBV cause erythrocyte oxidative
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membrane damage and al so impair antioxidant defense
mechanismswhich lead to extravascular hemolysisby
thereticuloendothelial system.81°

Many clinical trialsreported that the prevalence of
anemia (Hb < 10 g/dL) is 8 - 20.5%.25"13 Standard
dose of ribavirin is 800-1,200 mg daily. Anemia
depends on dose of RBV therefore the dose should be
decreased to 600 mg if hemoglobin (Hb) level lessthan
10 g/dL and temporarily discontinued if
the hemoglobin level lessthan 8.5 g/dL. Reduction or
discontinuation RBV therapy before 20" week of
therapy are often associated with poor treatment
response (decrease SVR 12-15%) and cause relapse
in patients with genotype 1. 4* Anemiaoccurs between
2 to 12" week of therapy but usually happened on
the 8" week of therapy. Anemia will continue during
therapy and generally return to normal level within
4-8 weeks of therapy cessation.”*>* Previous studies
indicated that hemoglobin level decreases between
2-4 g/dL or 25% reduction from baseline.”#14

Many studies reported that age more than 55 years
old, female gender and ribavirin dose more than
800 mg were found to be the risk factor of anemia
during combination therapy.* Elderly people have
higher risk of anemia because they have lack of
reverse capacity of erythroid progenitor cell and also
have erythrocyte membrane anomaly associated with
hemolysis.*® Women has a higher risk of anemia may
be because their pretreatment hemoglobin level is
significantly lower than men.*®

There is no study about prevalence and risk factor
of anemia caused by IFN alpha and RBV
combination therapy in patient with CHC has published
in Indonesia. By knowing risk factor of anemia such
asage, sex, genotype, ribavirin dose and pretreatment
hemoglobinlevel, we may provide abetter monitoring
for patients with such factors. Intervention to prevent
anemia such as exogenous erythropoietin for patients
with hemoglobin level < 12 g/dL should be also
considered, because if the hemoglobin level further
decreases, intervention with erythropoietin may not
succeed.’? As a result, ribavirin dose may not be
sustained and therapeutic success will decrease.
Vitamin C and E or ribavirin aternative therapy such
as virimidin are kind to manage anemia.*>6%

The objective of this study is to determine
the prevalence of anemia in patient who receives
combination therapy, to determine the risk factor of
anemia such as certain age, sex, genotype, ribavirin
dose, and pretreatment hemoglobin level in CHC
patient.

This study can provide data to evaluate anemiain
patient with certain risk factor. So that intervention for
anemia may be considered, then patients have higher
quality of lifeand drug compliance.
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METHODS

This study was a cross-sectional design conducted
from September — December 2005. The population was
CHC patients who received combination therapy of
IFN and RBV therapy. Sixty one subjects had found
with consecutive sampling technique. Analyzed
variable were age, sex, ribavirin dose, genotype and
pretreatment hemoglobin level that associated with
anemia (based on WHO criteria; Hb < 13 g/dL for
men and Hb < 12 g/dL for women).

Inclusion criteriaare CHC patients on 8" week of
combination therapy IFN 3 MIU, 3timesaweek plus
RBV 800-1,200 mg based on body weight, with age
20-65 years, and pretreatment Hb level was> 12 g/dL
in women or > 13 g/dL in men, and also willing to
participate in this study. Exclusion criteria are patient
with contraindication with combination therapy, i.e.
patient who received immunosuppressive therapy or
other antiviral therapy, patient with liver cirrhosis or
hepatoma, co-infection with hepatitis B or HIV,
cardiovascular disease, diabetes mellitus, chronic
rend failure, and pulmonary TB, history of malignancy,
pregnancy and lactation, malnutrition, history of
bleeding or other blood disorder, history of drug
consumption that may decrease Hb level.

Data was collected through interview process
using study questionnaire, complete physical
examination and laboratory examination. Bivariate
analysis was evaluated by Chi-sguare test with 5%
significancelevel and 95% confidenceinterval. If there
is expected value less than 5, more than 20% cells,
then absol ute Fisher test was performed. Variable with
p <0.25wasincluded in multivariate analysisby using
analysis of logistic regression with significance
level <0.05 and 95% confidence interval.

RESULTS

Subject characteristics

Characteristic of 61 subjects is represented in
table 1. The age range of subject is between 20 and
65 years.

Thisdataindicated that most of subject weremale,
less than 50 years old, had genotype 1 & 4, and most
of them received 1,000 mg dose of ribavirin. Themean
of overall pretreatment Hb level was 14.7 + 1.4 g/dL.
The mean of pretreatment Hb level was
15.2+1.2¢g/dL inmaleand 13.1 + 0.5g/dL infemale.

Table 1. Demographic characteristic (n = 61)

Characteristic Total %
Sex

Male 47 7

Female 14 23
Age group

< 50 years 42 68.9

=50 years 19 31.1
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Table2. Medica characteaigics (h =61)

Characteristics Totd %

Genoty pe*

1&4 23 719

2&3 9 28.1
Ribavirin dose

800 mg 8 131

1,000 mg 4 721

1,200 mg 9 14.8
Pretrestment Hemog obin level

<14 g/dL 19 36.1

=14 g/dL 12 63.9

*: genotypen =32
The mean of pretreatment Hb level in female was
significantly lower than male.

Prevalence of Anemiain IFN and RIB Combination
The apy

Table3. Prevdence of anemiain combination therapy (n=61)

Anemia Tad %
Yes 32 525
No 29 475

Table4. Charadterigicsof anemia patient

Rexivad Nat Recaived

Ribavirin Ribavirin

DoeRedudion  Dose Redudtion
Tad petiants 8 24
Age=50years 6(7349 9(37.5%
Prarestmet Hblevd <14 gdL 6(739 114587
Farde 562349 6(5%

In this study, the prevalence of anemia was
52.5%. From 32 subjects who had anemia, only
8 subjects (25%) had ribavirin dose reduction on
the 8" week of therapy and no subject had ribavirin
discontinuation.

Table 5. Risk factor and anemia (n =61)

Anemia OR
Factors Yes No
N % N % 95% CI
Age
=50years 15 789 4 211 551
<50 years 17 405 25 595 (156-19.5
Gender
Female 11 786 3 214 4.54*
Male 21 447 26 553 (1L12-1841)
Genotype
2& 3 5 556 4 444 136
1&4 11 478 12 552 (0.29-6.41)
Ribavirin dose
< 1,000 mg 27 509 26 491 0.62
=1,000 mg 5 625 3 375 (0.14-2.88)
Pretreament Hb
level
<l4gd 17 8.5 2 105 15.30*
=14g/dL 15 357 27 643 (310-75.43)

Explanation: : genotype n= 32, *: significant

Risk Factor of Anemia

From bivariate analysis age 50 years or more,
female and lower pretreatment Hb level was found to
be significant factor associated with anemia.

From multivariate analysisusing logistic regression
analysis, only pretreatment Hb level lessthan 14 g/dL
was a significant factor associated with anemia.

DISCUSSION

This study reported that prevalence of anemiawas
52.5%. This study use WHO criteria (Hb < 13 g/dL
for male and < 12 g/dL in female), in order to have
early anticipation before adjusting ribavirin dose
(Hb <10 g/dL).%"

Prevalence of anemiain this study was lower than
prevalenceinVanVlierbergh et a study i.e. 67% which
also use similar hemoglobin level 2318 |n this study,
prevalence of anemiawith hemoglobin level lessthan
10 g/dL was 13.1%. Generally, therewasasignificant
mean value of hemoglobin level on the 8" week of
therapy, i.e. 2.1 + 1.4 g/dL with thelowest hemoglobin
level is9.1g/dL.

This study reported that anemia occurred easily in
age 50 years or more. Risk of anemia in age group
> 50 years was five and half time higher than age
< 50 years on the 8" week of combination therapy.

Thisresult was not different from previous studies,
which indicate that age group more than 50 years was
associated with anemia.*1%% Nomurastudy found that
incidence of anemia may achieve 30% in age more
than 50 years.™®* While Takaki study found significant
reduction of ribavirin dose in the age group more than
55 years.” This study found that the all subjects who
have ribavirin dose reduction were more than 50 years
old.

There was significant decreased hemoglobin on
the 8" week of therapy in the age > 50 years
compared to the subject with the age lessthan 50 years
in this study with mean value of 2.64 g/dL.

Itiscertainly unknownwhy the older patientismore
likely had anemia or ribavirin dose reduction. Based
on literature, we found that in elder people have
erythrocyte membrane anomaly associated with
hemolysis and they have a lack reverse capacity of
erythroid progenitor cell.*®

This study found that females subject is only one
per third compared to males subjects. But females
subjectstend to haverisk of anemiafour times greater
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than males. Previous studies also found that femaleis
one of risk factor of anemiain IFN apha and RBV
combination therapy.3192 One of possibility that
anemia occurred easily in female because they had
asignificant lower pretreatment hemoglobin level than
male (p = 0.000).

Sulkowski’s study reported that incidence of
anemiain females subjectswasfivetimesgreater than
male. But the decreased hemoglobin level moreor equal
to 3 g/dL of pretreatment Hb level occurred easily in
male.2* Whilein thisstudy, therewas|owest decreased
of hemoglobin level on 8" week therapy i.e. 6.4 g/dL
in male and only 4.9 g/dL in female subject. But the
mean value of decreased hemoglobin in the 8" week
of therapy issimilar, i.e. 2.12 + 1.4 g/dL in male and
20+ 1.3g/dL infemale.

Female is one of predictors of successful chronic
hepatitis C therapy. Therefore, we should conduct a
more careful monitoring in female patient in order to
achieve successful therapy.?+2?

In accordance with characteristic of CHC patient
in Indonesia, the most common genotypein this study
is genotype 1 & 4 (71.9%). From this study, it was
found that genotype 2 & 3 tend to have more anemia,
although it is not statistically significant, may be
because the small sample size.*® Sample size is small
because genotype examination istoo expensive. Takaki
et a study also did not find any correlation between
genotype and anemia.®®

Thelimit value of pretreatment hemoglobin level as
arisk factor of anemiawas hemoglobin level of < 14
or > 14 g/dL because the mean value of decreased
hemoglobinlevel inthisstudy was2 g/dL.. Consequently,
when the hemoglobin level on the 8" week of therapy
decreases 2 g/dL or become 12 g/dL, it is
the appropriate time to perform anemia intervention.
Moreover, the mean value of pretreatment
hemoglobin level inthisstudy was14.7 g/dL.

This study found that subjects with pretreatment
hemoglobinlevel <14 g/dL tend to haverisk of anemia
fifteentimesgreater than subjectswith hemoglobinlevel
of 14 g/dL or more. Multivariate analysisrevealed that
only pretreatment Hb level < 14 g/dL had significant
association with anemia. This may occur because
anemia happened more easily in the lower
pretreatment Hb level compared to the high
pretreatment Hb level. The mean value of
pretreatment Hb level of anemia patients were
also significantly lower than pretreatment
Hb level of non anemia patient. (p = 0.00; OR = 1.52;
95% Cl = 0.92-2.12).

Takaki et a study aso found that subjects with
pretreatment hemoglobin level less than 14g/dL had
significant correlation with ribavirin dose reduction
(Hb < 10).*° Sulkowski et al reported that high
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pretreatment Hb level correlated to greater decreased
of hemoglobin level .2 While Nomurastudy, found that
pretreatment Hb level is not correlated to anemia,
although the hemoglobin level of patient with anemia
will rapidly decreased after ribavirinisgiven.

Themost common ribavirin doseis 1,000 mg (72%).
In this study, subject was classified into two groups,
i.e. agroup of ribavirin dose < 1,000 mg and agroup of
ribavirin dose of > 1,000 mg. Frommetaanalysis, Chang
found that ribavirin dose 1,000 mg or more hasahigher
risk of anemia (OR = 0.09; 95% CI = 0.04-0.13),
although there are different IFN alphaand RBV doses
in each study.?

But there is no correlation between ribavirin dose
and anemiain this study. Among previous studiesonly
Nomuraet al found that anemiacorrelated to ribavirin
dose morethan 12 mg/kg BW/day, while other studies
indicated no correlation. Takaki and Nomuramutually
use a high interferon alpha dose, i.e. 6 million units
daily and alow ribavirin dose, i.e. 600-800 mg.1318-20

From this study, reported that there were
32 subjects who experience anemiatill the 8" week of
therapy, but there were only 8 subjects (25%) who
had ribavirin dosereduction, and no subject had ribavirin
discontinuation. Consequently, there was no
intervention of anemiain thisstudy.

Subjects with ribavirin dose reduction consist of
5 female and 3 male. Six subjects with ribavirin dose
reduction were > 50 yearsold, who received 1,000 mg
ribavirin and had pretreatment hemoglobin level less
than 14 g/dL Therefore, it is clear that age > 50 years
and alow initial hemoglobin level weretherisk factor
of anemia.

Theresult inthisstudy issimilar to study by Takaki
et al, which ribavirin dose reduction correlated to age
over 55 years, female, and pretreatment hemoglobin
level <14 g/dL.

In the standard management of chronic hepatitis C
therapy, anemia should be evaluated every 2 weeksin
the first month and it is continued with once a month
during therapy. But, if there is any suspicion of
anemia, anemiashould be evaluated every 2 weeks at
least until the first 3 months of therapy.

CONCLUSION

Prevalence of anemiain CHC patient who received
combination therapy was 52.5%. Pretreatment
hemoglobin level of < 14 g/dL was only found to be
the risk factor of anemia. Although age 50 years or
more and female were not found to be the risk factor
of anemia, careful monitoring and intervention to
prevent anemia should be considered. Ribavirin dose
reduction on 8" week of therapy isfound in 8 subjects
(25%) of 32 anemia subjects, and no subject had
ribavirin discontinuation.
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SUGGESTION

Patient with the age > 50 years, female and

pretreatment hemoglobin level < 14 g/dL require
specia monitoring by examination of hemoglobinlevel
every 2 weeks at least in thefirst 3 months of therapy.
Intervention to prevent anemiashould be conducted in
appropriate time in order to have a better and
successful management of CHC. Further study with
larger sample size is needed to determine other risk
factor of anemia and the type of anemia.
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