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ABSTRACT

Hepatitis C virus (HCV) infection is a major health problem throughout the World. Egypt
has the highest worldwide prevalence of HCV (10-20%). The combination of peginterferon
and ribavirin can achieve sustained virologic response in over 50% of those treated.
However, adherence to treatment is critical to maintain high rates of virologic clearance.
Unfortunately, peginterferon plus ribavirin therapy can be associated with side effects,
some of which may lead to dose reduction, premature discontinuation of the drug, and
subsequent treatment failure. is to detect and to manage the hematological side effects of
pegylated interferon/ribavirin therapy in chronic HCV in Egyptian patients. This study was
done in Sohag city on 500 Egyptian patients who are candidates for pegylated interferon/
ribavirin therapy for chronic HCV. All patients were treated with peginterferon alfa 2a (180
mcg /week) or peginterferon alfa 2b (1.5 mcg/kg weekly) subcutaneously plus oral ribavirin
in a dose ranging from 800-1200 mg/day for 48 weeks. Baseline pretreatment assessment
included quantitative HCV-PCR, liver and kidney functions, complete blood picture, T3
and T4 levels, abdominal ultrasonography, liver biopsy, fundus examination and ECG.
Liver functions and complete blood picture were done at the 4™, 12", 24™, and 48™ weeks.
HCV- PCR was followed up at the 12", 24" and 48" weeks. During the period of our
study, 153 (30.6%) of the studied patients had decrease in hemoglobin level to 10 g/dl,
while severe anemia with hemoglobin level less than 8.5 g/dl was found in 33 (6.6%)
patients. Reduction of total leucocytic count to 2000 cellsmm? was found in 49 (9.8%)
patients, while severe neutropenia with neutrophils count less than 750 cellsmm?® was
found in 12 (2.4%) patients. Asymptomatic thrombocytopenia with platelets count from
50000 to 150000/mm? was found in 141 (28.2%) patients, while severe thrombocytopenia
with platelets count less than 50000/mm?® was found in 3 (0.6%) patients. the hematological
side effects of pegylated interfferon and ribavirin are anemia, leucopenia, and
thrombocytopenia in 30.6%, 9.8% and 34% of the patients during the course of the
treatment. These side effects can be managed by dose reduction or stoppage and by
administration of erythropoietin and Granulocyte colony-stimulating factor (G-CSF).
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I ntroduction

Hepatitis C virus (HCV) infection is a major
health problem throughout the world. Recent
estimates indicate that 175 million people
are infected (1). Egypt has the highest
worldwide prevalence of HCV (10-20%).
More than 90% of HCV isolates from
Egyptian patients are of the genotype 4
variant (2,3). In rural areas of Egypt the
prevalence of HCV reaches 24%. Other
countries where genotype 4 is prevalent
include the equatorial and west-central
African nations of Gabon, Tanzania, Libya,
and Zaire, where seroprevalence can reach
up to 8% (4).

Antiviral therapy for chronic hepatitis C has
many goals; the primary goal is durable viral
clearance as evidenced by the absence of
HCV RNA in serum (virological response);
the secondary goal is reduction of damage to
the liver as determined by either persistently
normal ALT levels (biochemical response)
or improved liver biopsy, with the
expectation that this will delay or prevent
cirrhosisand HCC (5).

The combination of peginterferon and
ribavirin can achieve sustained virologic
response in over 50% of those treated.
However, adherence to treatment is critical
to maintain high rates of virologic clearance
(6). Unfortunately, peginterferon plus
ribavirin therapy can be associated with side
effects, some of which may lead to dose
reduction, premature discontinuation of the
drug, and subsequent treatment failure (7).

Interferon (IFN) induced thrombocytopenia
and leucopenia are common whereas
anaemia is more a sequela of combination
therapy with ribavirin (8).
Thrombocytopenia is mild in most cases,
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amounting to a decrease in periphera
platelet count to 10-50% but, when severe,
can lead to bleeding complications (9,10)
and discontinuation of IFN therapy (6).
Absolute neutrophil and lymphocyte counts
typically decrease by 30-50% of baseline
values during IFN therapy but thisis usually
not associated with infection (11).

The main mechanism leading to cytopenia
during IFN therapy seems to be bone
marrow suppression by IFN (8). Immune
mediated hematological  toxicity and
capillary sequestration of platelets and white
blood cells have been proposed as additional
causes of severe thrombocytopenia and
leucopenia during |FN therapy (10).

Ribavirin causes dose-dependent hemolytic
anemia, and interferon can suppress bone
marrow production of red blood cells. This
result in anemia, which is likely in more
than 20% of patients treated with pegylated
interferon and ribavirin (12, 13). We aimed
of this work is to detect and to manage the
hematological side effects of pegylated
interferon/ribavirin therapy in chronic HCV
in Egyptian patients.

Materialsand M ethods

This study was done in Sohag city on 500
Egyptian patients who are candidates for
pegylated interferon/ ribavirin therapy for
chronic HCV (after a written consent). All
patients were treated with peginterferon alfa
2a (180 mcg /week) or peginterferon alfa 2b
(1.5 mcg/kg weekly) subcutaneously plus
oral ribavirin in a dose ranging from 800-
1200 mg/day for 48 weeks.

Pre-treatment Evaluation

|- Complete history taking and thorough
clinical examination.
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[1- Laboratory investigations:

1- HCV Ab was carried out using fully
automated ELISA (Axsym).

2- Quantitative HCV RNA level by PCR:
for estimation of vira load, the test was
carried out using the real time PCR system.

3- Liver functions and rena functions:
including albumin, AST and ALT levels,
which were carried out using the fully
automated chemica analyzer (Bechman
Caulter Alex 9).

4- Prothrombin time and INR using sysmex
ca 1500 system.

5- Complete blood count (CBC) was carried
out using the fully automated cell counter
celldyn 3700. Pre-existing leucopenia or

thrombocytopenia IS a relative
contraindication to treatment of HCV
infection.

6- Thyroid profilee as a base line, as
autoimmune thyroiditis can be caused or
exacerbated by pegylated interferon. It was
carried out using fully automated ELISA
(Axsym).

[11- Abdominal ultrasonography: to evaluate
liver size and parenchyma and exclude
ascites.

V- Liver biopsy: to determine the grade of
inflammation and the stage of fibrosis.

V- Upper GIT endoscopy: to exclude

esophageal varices.
V- Fundus examination.
V11- Electrocardiography (ECG).

Inclusion Criteria
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Patients with chronic HCV who are
candidates for interferon/ ribavirin therapy:

- Ageisfrom 18 to 60 years.
Liver Biopsy

Minimal changes in the liver biopsy with
Metavir score >Al and >FO with elevated
liver enzymes,

Those with norma liver enzymes and
Metavir score> A2 and > F2.

Quantitative HCV PCR was done before
treatment and after 12 weeks of treatment.
Therapy will continue only for responders
and those with more than 2 log decrease in
viral load after 12 weeks of treatment.

Qualitative HCV PCR was done after 24
weeks of treatment and therapy will
continue only if PCR is negative.

Compensated liver cirrhosis (Child A) will
be treated if thereis no varix.

Exclusion Criteria

Body mass index (BMI) >35 will not be
treated except after body weight reduction.

Patients with contraindication to interferon/
ribavirin therapy:

» Non-compliant or psychosocially unstable
patient with active psychosis, major
depression, active autoimmune disease,
active bacterial infection (ed.
osteomyselitis).

 Pregnancy or lack of appropriate
contraception (male and female, as ribavirin
isteratogenic).
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« Significant comorbidity such as renal
failure, heart disease or uncontrolled
diabetes mellitus.

» Decompensated liver disease.

» Males with hemoglobin less than 13g/dl
and females with hemoglobin less than 12

g/dl.

« Platelets count less than 150000/mm® or
white blood cells less than 4000/mm? or
neutrophil count less than 1500/mm?®.

Monitoring and Follow up of Patients
During the Course of Treatment (to
Detect Possible Complications  of
Therapy)

I-Complete history taking and thorough
clinical examination: with special stress on:

« Constitutional symptoms like fatigue,
headache, myalgia and fever.

« Gastrointestinal  symptoms like nausesa,
anorexia and diarrhea

« Symptoms suggestive of psychiatric side
effects like insomnia, irritability and
depression.

« Symptoms suggestive of any visud
changes.

« Skin examination to detect the presence of
hair loss or skin rash.

[1- Laboratory investigations with special
stress on:

» CBC: to detect any possible hematol ogical
side effects.

« Liver profile including AST and ALT
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levels.

» Liver function tests and CBC were done
regularly at 4™, 12", 24" and 48" weeks.

* Rena profile including serum urea and
creatinine.

» The level of HCV RNA post-treatment to
determine the pattern of virological
resEonse. HCV PCR was falowed up at
12", 24" and 48" weeks.

I11- Abdominal ultrasonography.

V- Psychiatric, hematol ogical,
dermatological or ophthalmological
consultations were done when needed.

Treatment was Reduced to Half of the
Dosein the Following

» Hemoglobin level ranging from 8.5 g/dl to
10 g/dl (reduce the dose of ribavirin to
600 mg).

« Platelets count ranging from 25000/mm?® to
50000/mm?,

« White blood cells count less than
1500/mm?,

« Neutrophiles count less than 750/mm?°.

Treatment was Discontinued in the

Following

« Patients with positive HCV PCR after 12
weeks.

» Hemoglobin level less than 8.5g/dl (stop
ribavirin).

« Platelets count less than 25000/mm?.

« White blood count less than 1000/mm?®.
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« Neutrophiles count |ess than 500/mm?®.
Results and Discussion

This study was conducted on 500
consecutive patients with proven chronic
hepatitis C virus. The baseline demographic
and laboratory characteristics of the studied
patients were shown in Table 1. The mean
age was 41.66+10.32 years. All patients had
normal baseline blood indices as a
prerequisite for initiating treatment.

Anemia with hemoglobin levels below 10
g/dl was detected in 3.2 % of cases at the 4™
week, 11% of cases at the 12" week, 9% of
cases at the 24™ week and 3% of cases at the
48"week. The highest frequency of anemia
reaching 11% was found a the 12"week.
None of the patients developed anemia with
hemoglobin below 6.4 g/dl (Table 2).

30.6% of the studied patients had decrease
in hemoglobin to 10 g/dl, while 69.4% of the
patients did not have anemia during the
course of treatment. 19.4% of the cases had
anemia at one time point, 9.2% of the cases
had anemia at two time points, 1.2% of the
cases had anemia at three time points and
0.8% of the cases had anemia at four time
points during treatment (Figure 1).

Ribavirin dose was reduced when
hemoglobin level reached below 10 g/dl and
the patient received erythropoietin. In our
study, 8.4% (42/500) discontinued INF and
RBV combination therapy because of
anemia.

There was highly significant difference in
baseline characteristics between patients
who developed anemia and those who did
not. Patients who developed anemia had
older age, male sex preponderance, higher
body mass index, lower base line
hemoglobin level, higher levels of ALT and
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higher viremia by PCR (Table 3).

Significant leucopenia with  WBC count
<2000 cell/mm® was detected in 0.6% of
cases at the 4" week, 1.4 % of cases at the
12" week, 2.6 % of cases at the 24™ week
and 2% of cases at the 48" week (Table 4).

90.2% of the patients did not have
significant leucopenia during the course of
treatment. 5.8% of the cases had leucopenia
at one time point, 1.6% of the cases had
leucopenia at two time points, 1.4% of the
cases had leucopenia at three time points
and 1% of the cases had leucopenia at four
time points during treatment (Figure 2).

There was highly significant difference in
baseline characteristics between patients
who developed significant leucopenia and
those who did not. Patients who devel oped
significant leucopenia had older age, male
sex preponderance, higher body mass index,
higher levels of ALT and higher viremia by
PCR (Table 5).

Asymptomatic  thrombocytopenia  with
platelets count ranging from 150000 to
50000/mm°® was detect in 16% of the
patients at the 4™week, 17.4% at the 12"
week, 20% at the 24" week and 14.8% at the
48" week (Table 6).

71.8 % of the patients did not have
asymptomatic thrombocytopenia during the
course of treatment. 10% of the cases had
asymptomatic thrombocytopenia at one time
point, 9.6% of the cases had asymptomatic
thrombocytopenia at two time points, 5.2%
of the cases had asymptomatic
thrombocytopenia at three time points, and
34% of the cases had asymptomatic
thrombocytopenia at four time points during
treatment (Figure 3).

There was highly significant difference in
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baseline characteristics between patients
who developed asymptomatic
thrombocytopenia and those who did not.
Patients who developed asymptomatic
thrombocytopenia were younger, had lower
body mass index, had higher levels of ALT
and lower levels of viremia by PCR. There
is no significance difference between males
and females regarding the development of
thrombocytopenia (Table 7).

Severe anemia with hemoglobin level below
8.5 g/dl was present in 6.6% patients, severe
neutropenia below 750 cellmm® was
present in  24% patients, severe
thrombocytopenia below 50000/mm® was
present in 0.6% patients, mild to moderate

anemia with hemoglobin level between 8.5-
10 g/dl was present in 30.6% patients, and
asymptomatic  thrombocytopenia  with
platelets count from 150000-50000/mm?®
was present in 34% patients. The lowest
leucocytic count was 1.2 cells mm® and it
was found in 0.6% patients (Table 8).

Figure (4) summarizes all the hematological
side effects which had occurred all over the
course of treatment. Anemia, leucopenia and
asymptomatic  thrombocytopenia, were
found in 3.2%, 0.6% and 16% patients at the
4"\week; 11%, 1.4% and 17.4% patients at
the 12"week; 9%, 2.6% and 20% patients at
the 24™ week; 3%, 2% and 14.8% patients at
the 48" week respectively.

Table.1 Baseline Demographic and Laboratory Characteristics of the 500 Studied Patients

M ean Standard deviation
Age 41.66 +10.32
Weight 73.48 +12.02
Height 169.63 +6.07
Body massindex 25.53 +3.88
ALT 38.79 + 39.79
Hemoglobin 14.81 +1.53
White blood cell 6.46 +2.06
Platelets 235900 +53.62
Ribavirin 1028.4 + 164.34
PCR 771979.38 +161966.0

ALT: alanine aminotransferase

PCR: polymerase chain reaction

Table.2 Anemia During the Course of Treatment among the 500 Studied Patients

. Hemoglobin<10 g/dI
Follow up time
P Number Per cent

th
4" week 16 3.2

th
12" week 55 11.0
24" week 45 9.0
48™ week 15
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3.0

Table.3 Comparison Between Patients with and without Anemia

Patientswith anemia Patient without anemia P value
(153) (347)
Age 44.07+10.49 40.60+10.07 0.0001
Male:female 125:28 322:25 0.0001
Body mass 25.83+3.48 25.40+4.04 0.0001
index
Baseline
hemoglobin 13.9+1.45 15.07£1.44 0.0001
level
ALT 42.96+50.71 36.95+33.81 0.0001
PCR 871748.7+2285340.0 727988.9+1217617.0 0.0001

ALT: aanine aminotransferase
PCR: polymerase chain reaction

Table.4 Significant Leucopenia during the Course of Treatment among the 500 Studied Patients

Follow up time WBC <2000cell/mm®
P Number Per cent
4" week 3 0.6
12" wesk 7 14
24™ week 13 26
48" week 10 20

WBC: white blood cells

Table.5 Comparison between Patients with and without Significant Leucopenia during the
Course of Treatment

Patientswith significant | Patientswithout significant P value
leucopenia (49) leucopenia (451)
Age 44.96+10.44 40.72+10.10 0.0001
Male:female 89:22 358:31 0.0001
Body mass index 25.82+3.83 25.57+3.89 0.0001
ALT 45.96+37.43 39.59+40.45 0.0001
PCR 1042740+2644491 694718.6+116798.7 0.0001
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ALT: alanine aminotransferase
PCR: polymerase chain reaction

Table.6 Frequency of Asymptomatic Thrombocytopenia during the Course of Treatment Among

the 500 Studied Patients
Asymptomatic thrombocytopenia <150000-
Follow up time 50000cell/mm?*
Number Per cent
4™ week 80 16.0
th
12" week 87 17.4
th 100
247" week 20.0
48" week 74 14.8

Table.7 Comparison between Patients with and without Asymptomatic Thrombocytopenia
during the Course of Treatment

Patientswith Patients without
asymptomatic thrombocytopenia (359) | P value
thrombocytopenia (141)
Age 38.68+10.3 43.2+10 0.0001
Male:female 153:17 294:36 0.754
Body massindes 25.28+3.93 25.37+3.85 0.0001
ALT 47.45+39 34.33+39.51 0.0001
PCR 699553+2065266 809289.9+1335558 0.0001

ALT: aanine aminotransferase
PCR: polymerase chain reaction

Table.8 Severe Side Effects of Therapy

Number per cent
Severe anemia (hemoglobin < 85 33 6.6
g/dl)
Sever e neutr openia (neutophils < 750 12 24
cellymm®)
Severe thrombocytopenia (platelets < 3 0.6
50000/mm?®)
Mild to moder ate anemia 153 30.6
(hemoglobin = 8.5-10 g/dI)
Asympatomatic  thrombocytopenia 170 34
(platelets = 50000-150000/mm?®)
L owest leucocytic count 1.2 cellsmm? 3 0.6%
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Figure.1l Frequency of Anemia among the Patients during the Course of Treatment
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Figure.2 Frequency of Significant L eucopenia among the Patients during the Course of
Treatment
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Figure.3 Freguency of Asymptomatic Thrombocytopenia among Patients during the
Course of Treatment
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Figure.4 Summary of Hematological Side Effects during Treatment
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The number of patients for whom ribavirin
dose was reduced due to decrease of
hemoglobin level to 10-8.5 g/dl and received
erythropoietin was 111 (22.2%) patients,
while the number of patient who stopped the
treatment due to decrease of hemoglobin
below 8.5 was 42 (8.4%) patients and also
received erythropoietin.

The number of patients for whom interferon
dose was reduced due to decrease neutrophil
count below 750 cells/mm® was 12 (2.4) and
received Granulocyte colony-stimulating
factor (G-CSF).

In our study we followed 500 patients
infected by chronic HCV receiving
peginterferon alpha 2a (180 mcg /week) or
peginterferon alfa-2b (1.5 mcg/kg weekly)
subcutaneously plus oral ribavirin in a dose
ranging from 800-1200 mg/day for 48
weeks. Our aim was to detect and to manage
the hematological side effects of
peginterferon alpha (2a or 2b) and ribavirin.

In our study, 30.6% of the studied patients
had decrease in hemoglobin to 10 g/dl. The
incidence of anemia in different weeks of
treatment was 3.2% at 4" week, 11% at 12"
week, 9% at 24" week and 3% at 48" week.
Recent trials have demonstrated that higher
starting doses of ribavirin can improve SVR
rates in difficult-to-treat populations. Early
indicators of subsequent considerable
anemia should prompt the physician to
consider early and small reductions in
ribavirin dose (200 mg decrements) to
reduce the risk of considerable anemia while
maintaining adequate exposure to ribavirin
(14,15). The use of recombinant human
erythropoietin is not an easy option in Egypt
where the therapy costs represent a major
problem that limits adherence to therapy.

The results of the current study are in
agreement with that of Fried who found that
more than 20% of patients treated with
pegylated interferon and ribavirin (in a dose
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of 1000-1200 mg/day) had anemia (16). We
found that 8.4% of the patients discontinued
IFN and RBV combination therapy because
of anemia. However, Saito and coworkers
found that 145% of the patients
discontinued IFN and RBV combination
therapy because of anemia (17).

The anemia is probably multifactorial in
most cases. Some degree of hemolysis is
virtually universal in patients receiving
RBV. Erythrocytes selectively accumulate
RBV  metabolites, sustain  oxidative
membrane damage and become subject to
increased extravascular hemolysis in the
reticuloendothelial system. In addition, IFNs
can directly suppress bone marrow
erythropoiesis, thus impairing the response
to RBV-induced hemolysis. Ribavirin itself
has aso been reported to have
myel osuppressive properties (18).

In our study, we identified severd
independent factors, including older age,
male sex, higher body mass index, lower
base line hemoglobin level, higher ALT
levels and higher viremia by PCR that were
predictive of subsequent development of
considerable decrease in  hemoglobin,
allowing the opportunity to identify patients
at heightened risk of developing anemia
even before starting therapy.

We found that, male gender, ages above
forty years, body mass index more than 25,
ALT above 42 and hepatitis C viremia more
than 800000 were shown to be independent
predictors of considerable decrease in
hemoglobin in  the multiple logistic
regression analysis (both p<0.0001). Our
results and those of others clearly show that
anemiais acommon and significant problem
during treatment with interferon and
ribavirin. A decline in hemoglobin begins
shortly after initiation of treatment and
generally reaches the lowest level after 4 to
8 weeks of therapy (19). Indeed, treatment-
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induced anemia has been shown to be one of
the most frequently reported adverse events
and contributes to dose reductions and
treatment discontinuations (7,19).

As regards total leucocytic count, we found
that 9.8% had decreased WBCs count to
less than 2000 cell/mm® during the
treatment. The incidence of leucopenia in
different weeks of treatment was 0.6% at the
4" week, 1.4% at the 12" week, 2.6% at the
24" week and 2% at the 48™ week. Aspinall
and Pockros found that patients receiving
PEG-IFN apha -2a combination or
monotherapy experience significant
neutropenia in approximately 20% of cases.
Dose reductions occurred in monotherapy
and combination therapy trials of PEG-IFN
alpha-2aand RBV in 17-20% of individuals
(18). Although anemia and leucopenia are
reversible when therapy is discontinued,
these hematological disorders have
considerable impact on treatment outcome
in relation to adequate ribavirin dosing (6).

Platelets counts were shown to drop during
interferon and ribavirin therapy, due to
interferon  suppresson  of  platelets
production in the bone marrow. In our study
14.8% patients developed thrombocytopenia
at the 48™ week of therapy, and only 0.6%
developed severe thrombocytopenia below
50000/mm?® during the course of treatment
with subsequent dose reduction.

Aspinall and Pockros reported that
interferon therapy frequently results in a 10-
50% fall in the platelets count, athough this
is rarely of clinical significance. Possible

mechanisms include a relative
thrombopoietin deficiency, impaired
thrombopoietin  signal  transduction in

megakaryocytes, hypersplenism and in some
cases increased immune-mediated
sequestration of platelets (18).

In the trial reported by Fried only around 4-
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6% of patients receiving PEG-IFN apha-2a
and RBV required dose reduction for
thrombocytopenia (16).

In conclusion the hematologica side effects
of pegylated interferon and ribavirin are
anemia, leucopenia, and thrombocytopenia
in 30.6%, 9.8% and 34% of the patients
during the course of the treatment. These
side effects can be managed by dose
reduction or stoppage and by administration
of erythropoietin and Granulocyte colony
gtimulating factor (G-CSF). Pegylated
interferon and ribavirin proper doses are
critical to the successful treatment of HCV
and they should be initiated at the highest
appropriate dose and maintained for as long
as possible with appropriate management of
the hematol ogical side effects.
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