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Abstract

Haematological abnormalities were frequently found in chronic C hepatitis virus infection, but especially as complications of
interferon-based antiviral therapy. The study of hematologic adverse reactions was initiated on a group of 30 patients with
chronic hepatitis C, hospitalized in the II"* Clinic Medical Emergency Hospital Craiova, monitored and treated with
peginterferon alfa-2b (PEG-IFN), 1.5 png/kgbw./week plus ribavirin (RBV) 1000-1200 mg/day for 12 months, within four
years. The haemoglobin level decreased significantly when combining IFN with RBV. RBV induces anaemia, and in addition
IFN inhibits the activity of hematopoietic bone marrow. Erythrocyte morphology provided information on viral activity,
modifying with liver lesion progression and bone marrow infection, and the low number of reticulocytes confirmed both the
toxic mechanism of IFN and a low regenerating bone marrow capacity.

Rezumat

Anomaliile hematologice apar ca urmare a infectiei cronice cu virusul hepatitei C, dar mai ales ca si complicatii ale terapiilor
antivirale bazate pe interferon (IFN). Studiul reactiilor adverse hematologice a fost efectuat pe un lot de 30 de pacienti cu
hepatitd cronica virala C internati, monitorizati si tratati cu peginterferon alfa-2b (PEG-IFN) 1,5 pg/kge/saptamand plus
ribavirind (RBV) 1000-1200 mg/zi, timp de 12 luni, in Clinica a II-a Medicala a Spitalului Clinic de Urgenta Craiova, intr-un
interval de patru ani. Hemoglobina a scazut semnificativ in cazul tratamentului asociat IFN cu RBV, atingand cele mai
scazute valori medii catre sfarsitul tratamentului. Pe langa anemia indusa de RBV, IFN inhiba activitatea hematopoietica a
maduvei osoase. Morfologia eritrocitara a furnizat informatii asupra activitatii virale, modificandu-se odata cu progresia
leziunii hepatice dar si cu infectia maduvei osoase, de asemenea, numarul scazut de reticulocite confirma efectul toxic al
interferonului si, totodata, capacitatea scazuta de regenerare medulara.
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Introduction dysfunction of hematopoietic organs, allowing
anticipation and correction [4].

This paper reports the haematological adverse
reactions occurring in patients undergoing
treatment with IFN and RBV for chronic HCV.

According to the World Health Organization
(WHO), 3% of world population is infected with
hepatitis C virus (HCV) and the number of new
cases continues to rise, more than 80% of cases
leading to chronic hepatitis, liver cirrhosis and

hepatocellular carcinoma [1,2]. All studies from Materials and Methods

recent years show that adherence to treatment is a The study was initiated on a group of 30 patients
decisive factor in achieving a sustained virological with chronic HCV hospitalized in the 11" Medical
response [3]. Monitoring haematological adverse Clinic, Emergency County Hospital Craiova,
reactions is a major goal of therapy with interferon monitored and treated with peginterferon alfa-2b
(IFN) and ribavirin (RBV), as these changes may (PEG-IFN), 1.5 ng /kgbw/week plus ribavirin
provide data on the mechanisms responsible for the (RBV) 1000-1200 mg/day for 12 months, within

four years. The study was performed with the
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approval of the Ethics Committee of the University
of Medicine and Pharmacy of Craiova and a written
informed consent was obtained from each patient
included in the study. Once the diagnosis of HCV
established, for the initiation of antiviral therapy we
selected patients with: anti-HCV present; detectable
levels of viremia; histological lesions of moderate
or severe chronic active hepatitis (histological
activity index (HAI) > 6 Ishak score); aged 18-70
years; without serious underlying conditions (heart
failure, pre-existing psychiatric disorders, epilepsy,
haemoglobinopathy, anaemia, haemophilia, type I
diabetes, difficult to control autoimmune diseases).

From the monitoring plan we selected and retained
for this study the haematological module: complete
blood count (complete number of elements,
morphological examination of blood smear,
reticulocyte count), myelogram (sternal puncture
with morphological examination of smears after
May-Griinwald  Giemsa-MGG  staining) and
erythrocyte osmotic resistance test. The analysers
used for evaluation were Nikon Kohden Celltac,
Coulter Ac-T diff and Abacus Junior.

To perform statistical analysis we used methods
that allowed us to draw conclusions regarding the
differences and/or joint statistically significant
values. The data were correlated with additional
data (anamnesis, serological and histological

observation sheets, were included into in a
Microsoft Office Excel database and processed for
the statistical analysis.

Results and Discussion

Demographic variables

Of the 30 patients studied, 17 (56.6%) were females
and 13 (43.3%) were males. The mean age of
patients was 45.97 + 10.96 years, with limits
between 21 and 66 years. Only 7 patients (25%)
were aged less than 40 years. Most patients (15
patients, 53.57%) were aged between 41 and 50
years, men being the majority in this age group,
while women were the majority in the age group
51-60 years.

Haematological findings

Considering that the main objective of getting
antiviral treatment is obtaining sustained virological
response (SVR), we performed a statistical study of
haematological parameters in patients that showed
SVR at end of treatment compared with patients
without SVR. Analysis of these parameters showed
no statistically significant changes between
responders and non-responders (Table I, Figure 1).

Although anaemia was observed from the first
month of treatment, the mean values of
reticulocytes have not increased accordingly,
showing the inhibitory effect of IFN on bone marrow.

markers) obtained from patient records or
Table I
Evolution of the average values of haemoglobin during antiviral therapy, depending on the type of therapeutic
response
MO* M1 M2 M3 M6 M12 MI18
No. Pac 18 18 15 18 18 18 18
Responders Average 14.95 12.10 12.45 11.90 11.90 11.40 14.20
Std. Dev 1.71 1.26 1.34 1.28 1.12 1.10 3.21
No. Pac 12 12 10 12 10 12 12
Non-responders ™=, 0 o | 1485 | 12.00 | 1220 | 11.70 | 11.60 | 11.00 | 14.00
Std. Dev 1.76 1.52 1.61 1.15 1.20 1.15 1.07
*Legend: M (0-18) — month
The monthly dinamic of mean values of hemoglohin during antiviral therapy
16.00
10 | g End treatment point
1400 \\
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100 vt by S TT 994 t }" - » - Non-responders
1100 LEEE e
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MO M1 M2 M3 M4 M5 M6 M7 M8 M9 MIOMII MI2MI8
Figure 1.
Variation of mean haemoglobin level in patients, depending on the type of therapeutic response to interferon and
ribavirin
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The lowest average values of reticulocytes were
recorded in the third month of treatment, both in
responders and in non-responders. The average
values of reticulocytes increased significantly only
at the end of treatment proving the regenerative
capacity of the bone marrow (Table II, Figure 2).

During treatment, the mean corpuscular volume
(MCV) increased steadily in all groups until the
sixth month of treatment, after which followed a
slightly downward curve, but all over the upper
limit of normal (ULN). Return to the normal value
of MCV was observed at 6 months after the
discontinuation of treatment.

Table 11
Monthly evolution of the average values of reticulocytes
MoO* M1 M3 M6 M12 M18
No. Pac 18 18 18 18 18 18
Responders Average 9.63 8.53 2.02 3.04 5.41 7.79
Std. Dev 2.13 1.88 0.57 0.86 0.91 1.26
No. Pac 12 12 12 10 12 12
Non-responders ™= 0 e | 966 | 909 | 188 | 208 | 527 | 732
Std. Dev 1.38 1.12 0.44 0.65 0.89 1.03
*Legend: MO - month
The monthly evolution of mean values of reticulocytes
1500
End treatment point
1000 & @ =
‘ > * &> Responders
500 \\ ? - - Non-responders
e =
0.00
MO Ml M3 M6 M2 MIS

Figure 2.
Variation of average values of reticulocytes in patients treated with interferon and ribavirin

No statistically significant changes of MCV were
observed between responders and non- responders
(Table III, Figure 3). These results were correlated
with macrocytosis observed on smears examined

microscopically. Macrocytosis is often
accompanied by higher values of bilirubin and,
especially thrombocytopenia in 50% of patients
with HCV.

Table I1I
Evolution of MCV average values during treatment
MoO* M1 M2 M3 M6 M12 M18
No. Pac 18 18 15 18 18 18 18
Responders Average | 84.69 85.68 85.89 97.11 106.08 | 90.41 82.26
Std. dev | 11.86 11.94 12.01 12.75 12.71 12.35 12.06
No. Pac 12 12 10 12 10 12 12
Non-responders =0 e 8658 | 84.19 | 86.75 | 9692 | 106.14 | 92.0 | 8531
Std.dev | 12.19 | 1246 | 1239 | 12,61 | 1297 | 12.81 | 12.10
*Legend: M (0-18) - month
Yariation of the average values of MCV
i:“ :: e i End treatment point
e L —
2000 Vi .’-‘-"’\ ¢ Respanders
sso0 |-Gt > -u-

S000
700

Non-responders

MO MI1 M2 M3 M4 MS M6 M7 M8 M9 MI0 MI11 M12 MIS8

Figure 3.

Variation of MCV average values during antiviral therapy
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In most patients, the same morphological changes
were found during the treatment period when it was
performed either the analysis of capillary blood
smears or of the venous blood, with a similar
pattern regardless the type of treatment

administered: anisocytosis, with macrocytosis or
microcytosis and poikilocytosis (Figure 4 and 5).

Figure 4.
Peripheral blood smear before the beginning of the
treatment (a, MGG staining, x400); Normal
appearance after three months of treatment (b,
MGG staining, x400)

) ,{o q’o?o <
20" GD ':’% Sevor %
KA RO § $

Figure 5.

Peripheral blood smear - anaemia, leukopenia,
normal platelets (a, MGG staining, x400);
Changes in erythrocyte morphology in the sixth
month, leukopenia; thrombocytopenia (b, MGG
staining, x1000)

Morphological examination of bone marrow
We have found various degrees of cellular
hypoplasia after treatment with IFN and RBV
(Figure 6), the growth of the fibrous component in
40% of patients, to which has been added the
increase of fat component in elderly patients.

Figure 6.

Smear bone marrow. (a) Appearance of bone
marrow before treatment (M0) (MGG staining,
x400); (b) Hypocellular bone marrow in the sixth
month of treatment (M6) (MGG staining, x1000)
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Haemoglobin decreased significantly during the
treatment with combined IFN and RBV, reaching
the lowest average values at the end of treatment.
RBV induced anaemia, and in addition IFN
inhibited the activity of hematopoietic bone
marrow. Anaemia was not accompanied by
compensatory reticulocytosis, which confirmed the
inhibition of their production in the bone marrow
[3]. In patients with chronic hepatitis, and in
particular during antiviral therapy, examination of
blood smears showed changes in erythrocyte
morphology, shape and/or volume, even in the
absence of anaemia [5]. Over 90% of patients
taking antiviral therapy showed different levels of
erythrocyte ~ morphological ~ changes.  Thus
erythrocyte morphology provides information on
viral activity, modifying with liver lesion
progression, and bone marrow infection.
Microcytosis accompanying pancytopenia is due in
25% of cases of inefficient haematopoiesis, while
in 75% of the cases is due to bone marrow
hypoplasia. [6]. Macrocytosis is produced by folic
acid and/or vitamin B12 metabolism disorders.
Macrocytosis, observed on smear and confirmed by
MCV, occurs in 70% of patients with chronic viral
hepatitis and was exacerbated by IFN [7]; there
were recorded higher mean values of MCV in the
sixth month of treatment and the return to normal
occurred only in six months after the treatment
discontinuation. Macrocytosis appeared both in
cases with normoblastic marrow and those with
megaloblastic type or bone marrow hypoplasia [8,
9]. Another mechanism involved in producing
morphological changes of erythrocytes is
hypersplenism which occurs during the evolution of
chronic C virus hepatitis [10].

In most cases of patients receiving any formulation
of IFN we observed a decrease in bone marrow
cellularity with a high percentage of fibrous
structures [11]; these aspects are normalized by the
end of the treatment, especially in young patients,
in which the bone has a high regeneration ability as
opposed to the elderly [12]. Some authors [13]
considered that macrocytosis is a bad prognostic
factor for development of chronic liver disease to
cirrhosis. Anaemia affects the tolerability and
efficiency, is associated with fatigue and a poor
quality of life, as shown in other studies [14].

Conclusions

The most important haematological adverse effect
of IFN and RBV treatment was the appearance of
anaemia, evidenced from the first month of therapy.
Information about viral activity is provided by the
morphology of erythrocytes which are changed due
to liver lesion progression and bone marrow
infection. The low number of reticulocytes
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confirmed the toxic effect of IFN, joined by the
decreased regeneration capacity of the bone
marrow. The presence of anaemia with a 20%
decrease of haemoglobin required the reduction of
RBV dose, because we considered important to
maintain the quality of patient’s life.
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