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Adverse Event Management
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The treatment of hepatitis C involves combining
conventional interferon (IFN) or pegylated IFN (PEG-IFN) with
ribavirin (RBV). These therapeutic regimens are associated
with numerous adverse events, among which constitutional
and neuropsychiatric symptoms, as well as hematological
abnormalities, stand out [1,2]. The adverse events observed
with the use of PEG-IFN or conventional IFN aresimilar, and
the frequencies of those events are shown in Table 1 [3-5].
Adverse events resulting from the treatment of hepatitis C
canjeopardizethe quality of life of patientsand their response
to treatment. The control of those events involves medicinal
and non-medicinal interventions. The latter include a
reductionin the dosage of IFN or RBV and discontinuation of
the treatment.

A temporary or permanent reductionin the dosage of PEG-
IFN, conventional IFN or RBV asaresult of an adverse event
is necessary in approximately 30% of patients. In 10% of
patients it is necessary to discontinue the treatment [4].
Hematological abnormalities (neutropenia, anemia and
thrombocytopenia) and depression are the most common
causes of dose reduction.

The maintenance of the dosages of medications used in
the treatment of hepatitis C and of the recommended course
of treatment areimportant for the effectiveness of thetherapy,

Table 1. Adverse events associated with using the pegylated
interferon-ribavirin combination inthe treatment of hepatitisC

Approximate

Adverse event incidence (%)
Reaction at the site of injection 3658
Fatigue 0-64
Headache 50-62
Myalgia 42-56
Fever 43-56
Chills 24-48
Alopeica 2836
Artralgia 27-35
[rritability 24-35
Depression 21-3A
Anorexia 14-32
Dermatitis 1621
Anemia 12-22
Neutropenia 17-20
Thrombocytopenia 36
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as shown in Figure 1 [6]. Dose reduction is associated with
lowering therate at which asustained viral response (SVR) is
achieved. Early identification and strategies for controlling
adverse events are important in the prevention of moderate
and severe complications. These practices also attenuate the
deleteriouseffectson the qudity of life of patientsand maximize
the effectiveness of treatment for hepatitis C.
Constitutional Symptoms

Constitutional symptoms such as fatigue, headache and
myalgia are the most common adverse events in patients

Figure 1. Effect of dose reduction of pegylated interferon
(PEG-IFN) and ribavirin (RBV) in relation to the sustained
viral response (SVR) rate.
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treated with the combination of IFN and RBV (Table 1).
Practically all patients manifest at least one such event during
theadministration of theinitial dosesof IFN. These symptoms
typically disappear or becomelessintense after thefirst month
of treatment. Paracetamol, acetaminophen and ibuprofen taken
immediately beforetheinjection of IFN aleviatethe symptoms.
Adequate hydration, together with light to moderate exercise,
can help minimizethese side effects.

Hematological Effects

In approximately 25% of patients, it is necessary at least
to reduce the dosage of IFN or RBV due to abnormalitiesin
laboratory test results [4]. Conventional IFN and PEG-IFN
have both been associated with the suppression of
hematopoiesis. In addition, hemolytic anemia occurs in all
patientstreated with RBV, athough theintensity of that anemia
isvariable.

Anemia

Anemia resulting from the treatment of hepatitis C is a
multifactorial side effect. Those factors increase the
destruction of red blood cells and reduce their production.
The increased destruction of red blood cells occurs due to
hemolysistriggered by RBV, and the reduction in red blood
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cell production occurs due to IFN-induced suppression of
bone marrow erythroid precursors[7,8].

The RBV penetrates erythrocytes, in which
monophosphate, diphosphate and triphosphate are
phosphorylated. Those pharmacologically active forms are
incapable of passing through the erythrocyte membrane, and
soremainintracellularly retained at a concentration 60 times
greater than that of plasma [7,8]. The accumulated
phosphorylated derivates are slowly eliminated from the
erythrocytes, which have a half-life of 40 days. In contrast,
thedimination of RBV from plasmaisrapid, sinceit hasahalf-
lifeof 24 hours.

The mechanisms by which IFN can exacerbate RBV-
induced anemiainclude suppression of hematopoiesisin bone
marrow and an increase in the destruction of erythroid
precursor cells[9].

Anemia starts and develops almost immediately after
theinitiation of therapy, becoming more intense after 4to 6
weeks of treatment. The average decrease in the level of
hemoglobin (Hb) is2.5t0 3.0 g/dL, but more intense degrees
of hemolysis can occur. Anemiaassociated with combined
therapy can exacerbate other side effects resulting from
the treatment of hepatitis C such as dyspnea, fatigue,
dizziness and headache.

Non-pharmacological control of the treatment of anemia
involves dose reduction or permanent discontinuation of RBV
[9]. In patientswithout heart disease, areduction in the dosage
of ribavirin when the levels of Hb fall below 10 g/dL is
recommended, and discontinuation isrecommended when Hb
levels are under 8.5 g/dL (Table 2) [10]. Those
recommendations are more restricted to patients with stable
heart disease. In rare cases, whenthelevel of Hbislower than
8.5 g/dL, a transfusion of packed red blood cells, in
conjunction with discontinuation of thetreatment for hepatitis
C, might be necessary.

Between 9 and 22% of patients receiving combined
treatment for hepatitis C require an RBV dose reduction due
toanemia[3,4].

However, the strategy of RBV dose reduction has been
associated with amodest increaseinthelevel of Hb (~1 g/dL)
at 4-8 weeks after the reduction, aswell aswith adecreasein
therate at whichan SVRisachieved (Figure 1) [6,11].

Hematopoietic growth factors such as apha erythropoietin
can be an aternative in relation to RBV dose reduction for the
treatment of anemiaarising during the treatment of hepatitis C.
Alpha erythropoietin is a synthetic glycoprotein that has a
mechanism of action similar tothat of endogenouserythropoietin,
whichisahormone produced by therenal peritubular capillaries
that stimulates erythropoiesisin bone marrow.

Studies indicate that therapy with erythropoietin at the
dosage of 40,000 U once aweek elevatesthelevel of Hb after
one week of use and thus permits the maintenance of RBV
dosage in patients that become anemic during combined
therapy for hepatitis C [12,13]. In the study conducted by
Afdhal et d., theinitia doseof RBV wasmaintained in 88% of

the patientswho received erythropoietin during treatment for
hepatitis C, and Hb levelsincreased (from 10.6 + 0.9t013.2 +
1.2 g/dL) inthose same patients[13]. Theinitial dose of RBV
was maintained in 66% of the patientswho received aplacebo.
The cost of alphaerythropoietinishigh, but it isatherapeutic
option for patientswho developan Hb level <10 g/dL during
treatment of hepatitisC[14].

Neutropenia

A decrease in neutrophil counts to below normal values
occursinthemgjority of patientsreceiving conventional IFN
or PEG-IFN and resultsfrom the suppression of bone marrow
caused by those medications [15]. Neutropenia (neutrophil
count <750 cellg/mL ) is more common with the use of PEG-
IFN than with that of conventional IFN, with values of 20%
and 4%, respectively [3,4]. Intense neutropenia (<500 cells/
mm?) isalso more common in patientstreated with PEG-1FN
than in those treated with conventional IFN, with values of
5% and 1%, respectively.

After a single injection of PEG-IFN, neutrophil counts
decrease, on average, 21% within the first 24 hours but
generally stabilize at higher levels thereafter. Therefore, the
measurement of neutrophil counts should be carried out before
the administration of IFN so that morereliable values can be
obtained.

In patients who devel op neutropeniaduring treatment for
hepatitis C, ingeneral, IFN dose reduction or discontinuation
of treatment is necessary. Recommendations for dose
reduction or discontinuation of the treatment due to
neutropeniaare shownin Table 2. Neutrophil countsgenerally
return to pretreatment levels 2 to 4 weeks after the end of
treatment [2].

The clinical implications of IFN-related neutropenia are
not associated with an increased risk of infectious
complications [16,17]. The low infection rates observed in
neutropeni ¢ patients undergoing treatment for hepatitis C can
reflect an early reduction in IFN dosage and, in addition, can
indicate that those patients have alower risk of infection when
compared with neutropenic patients undergoing
chemotherapy.

Filgrastim is beginning to be used as an adjuvant therapy,
at thedose of 300 ug 1to 3timesaweek, to increase neutrophil
countsin patients who havelessthan 750 cells'mm? during
treatment for hepatitis C. However, clinical experiencewith
filgrastimin such casesisstill limited [10,15]. Filgrastimis
agranulocyte-colony stimulating factor structurally similar
to that produced by human cells and obtained through
genetic engineering. Filgrastim interacts with receptorson
the surface of myeloid progenitor cells in bone marrow,
inducing proliferation, differentiation and activation of
functional cells.

Thrombocytopenia
Thrombocytopenia observed in patients undergoing
treatment for hepatitis C is a conseguence of IFN-induced
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Table 2. Dose modifications for adverse events resulting from therapy with interferon and ribavirin according to manufacturer
recommendations

Hematological parameters PEG-IFN-a.2b PEG-IFN-a.2a IFN RBV
Hemoglobin? <10g/dL Reduceto 11 mg/kg
<8.5¢g/dL Discontinue
Platelets <25,000/mm?® Discontinue Discontinue Discontinue
Neutrophils <750/mm? Reduce to Reduce to Reduce by 50%
1ugkg 135ug
<500/mm? Discontinue Discontinue Discontinue Discontinue

PEG-IFN=pegylated interferon; RBV=ribavirin. @n patients without heart disease or in patients with a history of stable heart disease
undergoing combined therapy, |FN dosage should be reduced by 50% and RBV dosage should be lowered to 200 mg/day if there is a decrease
in hemoglobin of >2 g/dL within a period of 4 weeks. Both medications should be permanently discontinued if hemoglobin drops to < 12
g/dL after dose reduction.

Figure. 2. Algorithm for the pharmacol ogical treatment of INF-induced depression.

Patients qualifying for treatment of hepatitis C

l

Psychiatric screening:

Psychiatric history
l Mood state l

Substance abuse

Absence of
Complex psychiatric history psychiatric
(e.g.: schizophrenia, bipolar 4 symptoms
disorder) Current depression
Use of psychiatric medication reported as being at least
Substance abuse moderate (Zung SDS
>30, Bng’ CES- Begin IFN treatment,
) .
screening for

psychiatric symptoms
y every 4 weeks
Offer treatment with
antidepressants 4 weeks
before initiation of IFN

A

treatment Development of
depressive
y v symptoms
Refer for psychiatric
monitoring during IFN Begin IFN treatment,
treatment screening for psychiatric
y symptoms every 4 weeks
Development of y
depression or worsening ’ Begin taking
of symptoms b antidepressants
A
Persistence or Increase dosage of
. gC 0 A
worsening of antidepressants :
symptoms Asymptomatic

BDI=Beck Depression Inventory; CES-D=Center for Epidemiological Studies Depression Rating Scale; Zung SDS=Zung Self Rating Depression Scale.
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bone marrow suppression. A drop in platelet counts during Thyroid Disease

combined treatment for hepatitis C iscommon, but IFN dose
reduction or discontinuation of treatment as a result of that
drop is uncommon [2,3]. Thrombocytopenia requiring IFN
dose reduction ismore common in patientstreated with PEG-
IFN and RBV thanin thosetreated with conventional IFN and
RBV, with frequency rates of 4% and 1%, respectively [18].

Recommendationsfor the discontinuation of PEG-I1FN or
conventional IFN asaresult of thrombocytopeniaare shown
in Table 2. Platelet counts generally return to pretreatment
levels by 4 weeks after the discontinuation of treatment [2].
Thereareongoing studiesthat aim to eval uate the effectiveness
and safety of growth factors that stimulate the production
and maturation of megakaryocytes in thrombocytopenic
patients undergoing treatment for hepatitis C.

Rare cases of autoimmunethrombocytopenic purpurahave
been described during the treatment for hepatitis C, and the
presence of that disorder should beinvestigated in rare cases
involving an intense decrease in platelet counts.

Neuropsychiatric Symptoms

Approximately 20% to 30% of patients report depressive
symptomsduring trestment for hepatitis C [19]. The control of
depression in patients who are candidates to receive treatment
for hepatitis C is shown in Figure 2 [20]. In the pretreatment
phase, it isimportant to establish the psychiatric status of the
patient, which involves determining whether thereisahistory
of depression, assessing the mood state and identifying abuse
of illegal substances. Patients who abuse drugs or who have a
complex psychiatric history involving disorders such as
schizophrenia and bipolar disorder or who are receiving
psychiatric treatment should be jointly accompanied by a
psychiatrist during treatment for hepatitis C. Patients with
current or previous depression should be evaluated before the
initiation of treatment for hepatitis C, preferably through the
use of scalesthat infer the intensity of depression. In patients
with moderate depression, antidepressant medication can be
given 4 weeksbeforetheinitiation of treatment for hepatitis C.

Antidepressants belonging to a class of selective
serotonin reuptakeinhibitors (SSRIs) constitute the treatment
of choice for IFN-associated depression [19]. Such
antidepressants are safe and well-tolerated in patients with
hepatic disease. In addition, the treatment success rate in
patients with depression during treatment for hepatitis C is
near 90% [18]. Fluoxetine, sertraline, citalopram, paroxetine
and other SSRIs can have a dlightly sedative effect, and the
choice of SSRI to be used should be based on that effect and
on the predominant symptomatology of the patient [21]. In
patients with fatigue or cognitive slowness, fluoxetine or
sertraline can be preferred over paroxetine, which tendsto be
less stimulating. In case of suicidal ideation or attempted
suicide, the treatment of hepatitis C should be immediately
suspended [22]. The dose of antidepressant medication started
during treatment of hepatitis C should be slowly reduced over
a6 to 12 month period after the end of the treatment.

Approximately 1-6% of individuals treated with IFN
develop thyroid abnormalities [23]. In all patients, an
evauation of thyroid function is recommended. Levels of
thyroid-stimulating hormone should be determined before the
initiation of treatment for hepatitis C, every 12 weeks during
treatment and once after the end of the treatment. Individuals
who develop hypothyroidism while undergoing treatment
should receive hormonal replacement therapy.

Pulmonary Side Effects

Dry cough, which can occur during treatment, has been
associated with the use of RBV. In most cases the cough is
tolerable, but occasionally it is necessary to discontinue the
use of RBV. Cases in which cough becomes productive or is
accompanied by abnormal pulmonary auscultation findings
or fever, pneumonia should be investigated. Interstitial
pneumonia can be severe, but it is normally reversible with
the discontinuation of therapy [19].

Retinopathy

Theuseof IFN cantrigger or aggravate prior retinopathy.
Subconjunctival hemorrhage and retinal hemorrhage have
been reported during treatment with IFN [19]. Patients with
risk factors for retinopathy such as systemic arterial
hypertension and diabetes mellitus should undergo
ophthal mological examination beforeand during therapy under
the supervision of an ophthalmologist. Treatment should be
discontinued in individuals who present either retinal lesions
during treatment or the worsening of aprior lesion.
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