Revista Romanhde Medicia de Laborator Vol. 21, Nr. 2/4, lunie 2013 209

—~— /

~

VERSITA
DOI: 10.2478/rrlm-2013-0007

Original article

Monoclonal B cell lymphocytosis in patients with hpatitis C
virus infection: prevalence, demographic and labortory
correlations

Limfocitoza monoclonak B la paciertii cu virus hepatitic C: prevalenta,
corelatii demograficesi de laborator

Tunde Brok-Vistai’, Manuela Sfictfi Anca Bojan, Cristina Pojoga

1. The Oncology Institute Prof. Dr. lon Chirigu- Hematology Department
2. Emergency County Hospital Cluj-Napoca - ImmugglBepartment
3. Regional Institute of Hepatology and Gastroeoitagy Prof. Dr. Octavian Fodor

Abstract

Hepatitis C virus is known to be a risk factor foe development of B-cell non-Hodgkin lymphomali&iu
investigating the prevalence of hepatitis C virugymphoma report controversial results, dependinghe geograph-
ical area. Monoclonal B lymphocytosis is an asymattic condition which can evolve into malignant py7moma,
characterized by the presence of a circulating ald® population. It can be detected by flow cytoynand it is found
at higher prevalence in hepatitis C virus-infecetients than in the general population. In therbiture, there are
only a few studies investigating its prevalenchdpatitis C infected patients and in Romania, sustudy hasnt been
carried out before. We conducted a prospectiveystud50 hepatitis C virus-infected patients from Regional Insti-
tute of Gastroenterology and Hepatology Prof. Det&@®ian Fodor. Clinical and laboratory data werelleoted from
the medical files. Flow cytometric analysis wasriear out at the Immunology Department of the EmesgeCounty
Hospital Cluj Napoca. We have found a prevalencg28t of monoclonal B lymphocytosis. There weretatistcal
differences between patients with or without mandity, except for the lower leucocyte count (84).and the more
increased liver echogenicity in patients with mdowality (p=0.02). All of the 3 subtypes of monoelbB lymphocyt-
osis were found. Increased prevalence of monocBriglmphocytosis in patients with hepatitis C viinfection sus-
tains the virus role in lymphomagenesis, but furtstedies are needed to analyze the rate of tramsftion into
lymphoma in these patients.
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Abstract

Este cunoscut faptukianfeqia cu virus hepatitic C reprezi@tun factor de risc pentru limfoamele non-
Hodgkin cu celule B. Studiile referitoare la presah acesteia in limfoame raportearezultate contradictorii,
in fungie de zona geografic Limfocitoza monoclonalB este o conde asimptomati¢ care se poate transfor-
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ma n limfom malign, caracterizaprin prezepa unei populdi clonale B circulante. Poate fi detecéigprin cito-
metrie in fluxsi s-a demonstratprevalena ei la pacierii cu virus hepatitic C este mai mare decét la papa
generali. In literatura existi doar cateva studii referitoare la prevakenimfocitozei monoclonale la pacigircu
virus C iar in Romania nu a fost condus un asemehgdiu. Am efectuat un studiu prospectiv pe S5patgeri

cu virus hepatitic C internala Institutul Regional de GastroenterologieHepatologie Prof.Dr.Octavian Fodor.
Datele clinicesi de laborator au fost culese din foile de obsgre/aCitometria in flux s-a efectuat in Laboratorul
de Imunologie al Spitalului Jugklan de Urgemr Cluj-Napoca. Am gsit o prevalen: de 22% a limfocitozei mo-
noclonale. Nu au existat difergnstatistic semnificative intre pacjércu si fara limfocitozi monoclonat, cu ex-
cepia numirului mai mic de leucocite (p=0.04) a ecogeniciizii hepatice mai mari (p=0.02) la cei cu mono-
clonalitate. Am ntalnit toate cele 3 subtipuri lii@focitozi monoclonai B. Prevalera ridicati la pacienii cu
virus hepatitic C sume implicarea virusului Tn limfomagengzdar sunt necesare alte studii pe viitor, caie s
analizeze rata de transformare in limfom la gcpacieni.

Cuvinte cheielimfocitozi monoclonal B, virus hepatitic C, limfom non-Hodgkin, leucefinatici cronici
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Introduction

Hepatitis C virus (HCV) is a predomin-
antly hepatotropic virus, but is can also infect
and replicate in the hematopoietic cells. It is an
RNA virus, unable to integrate into the hosts’
genome and does not encode any onco-
genes. HCV can infect the B lymphocytes, lead-
ing to malignant lymphoma by a multistep pa-
thonegetic pathway: first, HCV induces an oli-
goclonal proliferation of the infected B-cells,
then the presence of HCV in lymphocytes could
initiate growth dysregulation and predispose the
lymphocyte to development of further molecu-
lar changes, leading eventually to malignant
lymphoma. The HCV E2 envelope protein has
been identified as a potential antigen that may
drive the development of lymphoma (1-5). The
prevalence of HCV infection is higher in pa-
tients with B-cell non-Hodgkin lymphoma than
in the general population, studies reporting con-
troversial results depending on the geographical
area. The most frequent association is with
lymphoplasmacytoid lymphoma, other histolo-
gical types associated with HCV are: follicular,
lymphocytic, marginal zone and diffuse large
B-cell non-Hodgkin lymphoma (6-16).

Monoclonal B lymphocytosis (MBL) is an
asymptomatic condition characterized by the pres-
ence in the peripheral blood of a clonal B-cellypop

lation which might evolve into malignant B-cell
lymphoproliferative disease, like chronic lympho-
cytic leukemia (CLL) or indolent B-cell lymphoma.
(17-19) Diagnostic criterias for MBL are:

1.Detection of a monoclonal B-cell popula-
tion in the peripheral blood with kappa:lambdaorati
>3:1 or <0.3:1, or greater than 25% of B cellsJack
ing or expressing low level of surface immuno-
globulin or a disease specific phenotype

2. B-cell count < 5x1

3. Absence of features of a B-lymphoprolif-
erative disorder.

There are 3 types of MBLv(20, 21):

+ CLL-like MBL: CD5+, CD20dim
« Atypical CLL MBL: CD5+, CD20 bright
« Non-CLL: CD5-, CD20+.

Such a monoclonal B-cell population can
be detected in approximately 3.5% of healthy indi-
viduals, with higher frequency in males and in eld-
erly people. In HCV-infected patients MBL can be
identified at a higher frequency than in the gdnera
population (22). There are only a few studiesithat
vestigated the prevalence of MBL in patients with
HCV infection, with different results. The largest
was conducted by Japanese authors, on 240 HCV-
infected patients and 150 healthy controls, ang the
have found a prevalence of 2.9% of MBL in patients
with HCV infection and none in controls. Another
study was made in ltaly, on 123 HCV-positive pa-
tients and it reported a prevalence of 28.5%. dystu
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made in Germany on 45 HCV-positive patients
found a prevalence of 35.5% (23-25). In Romania,
such a study hasn't been conducted before, therefor
we aimed to quantify and immunophenotypically
characterize monoclonal B-cell populations cireulat
ing in the peripheral blood of patients infectethwi
HCV and to identify demographic and laboratory
features of patients with HCV-associated MBL.

Methods

We conducted a prospective study on 50
consecutive patients with chronic hepatitis or cir-
rhosis, diagnosed and treated at the Regional In-
stitute of Gastroenterology and Hepatology “Prof.
Dr. Octavian Fodor” between October 2011 and
April 2012. The study was carried out with the
approval of the ethical committee of the hospital
and the consent of the patients involved.

Clinical and laboratory data were ob-
tained from the medical files of the patients.
Hematological data (leukocyte count, white
blood cell differential, thrombocyte count and
hemoglobin level), erythrocyte sedimentation
rate (ESR), liver function tests: liver enzymes:
ALAT, ASAT, total bilirubin (TB), alkaline
phophatase (ALP), gammaglutamyl-transferase
(GGT), coagulation tests (prothrombin time-
PT) were recorded. Ultrasonography parameters
and fibroscan results were also recorded. The
diagnosis of HCV infection was made by detec-
tion of anti-HCV antibodies by ELISA method.
The diagnosis of hepatitis or cirrhosis was
based on laboratory and imagistic findings (ul-
trasonography, fibroscan).

Flow-cytometric analysis

For detection of MBL we performed a
four-color flow cytometric analysis of the peri-
pheral blood. Flow cytometry was performed at
the Immunology Laboratory of the Emergency
County Hospital Cluj-Napoca. Diagnosis of
MBL was made according to the IWCLL (Inter-
national Workshop for Chronic Lymphocytic
Leukemia) guidelines. Monoclonality was
demonstrated by light chain restriction (kappa:
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lambda ratio >3:1 or < 0.3:1) and the mono-
clonal B-cell population was analyzed for ex-
pression of CD5 and CD20. The following
combinations of monoclonal antibodies were
used: anti CD20/CD5 (FITC/PE) and an-
ti-kappa/lambda (FITC/PE). Peripheral blood
was collected on EDTA. For light chain analys-
is blood was washed previously to prevent fixa-
tion of the antibodies on the plasmatic immuno-
globulins. For this purpose, 10@ of blood
were mixed with 2ul of CellWash liquid, cent-
rifuged at 350RFC and the supernatant was dis-
posed of. This procedure was repeated twice,
then 50ul of blood were incubated with 2@
of monoclonal antibodies for 15 minutes at
room temperature and in darkness. Erythrocytes
were lysed, blood was centrifuged twice for
five minutes at 300RFC, and then cells were re-
suspended in 500l Cell-Wash liquid. 10 000
cells were acquired and analyzed using
CELLQuest software.

Statistical analysis

Was performed using the Statistical
Package for Social Sciences (SPSS, ver. 20,
Chicago, IL, USA). Data were classified as
nominal and quantitative. For nominal variables
we calculated frequencies and for quantitative
variables we determined the central tendency
(mean or median), as well as the minimum and
maximum value. Quantitative variables were
tested for normality of distribution using the
Kolmogorov-Smirnov test. Differences of the
mean between two groups were analyzed using
the T test and the ANOVA test, for the analysis
of three groups. A Chi-square test was used to
compare categorical variables. The level of stat-
istical significance was set at p<0.05.

Results

The study included 50 patients with
HCV-infection, with age ranging between 21
and 76 years (average 56.72, median 57.5
years). There were 31 females (62%) and 19
males (38%). 34 patients had chronic hepatitis
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Tabel 1. Immunophenotypic characteristics of patiets with MBL

Patient no. Kappa/lambda ratio Immunophenotype

1 4 CLL

2 8 Atypical CLL
3 35 CLL

4 3.4 Atypical CLL
5 4 CLL

6 4 Atypical CLL
7 4 Atypical CLL
8 7 Non-CLL

9 3.6 Atypical CLL
10 3 Non-CLL
11 3.3 Atypical CLL

CLL: Chronic lymphocytic leukemia

and 16 cirrhosis. The time from the diagnosis of
HCV infection ranged between 6 and 156
month (average 90.14, median 84).

Flow cytometric analysis revealed MBL in
11 patients (22%). All patients had the
kappa:lambda ratio >3. All of the 3 MBL immun-
ophenotypes were present: 55% atypical CLL phen-
otype, 27% CLL phenotype and 18% non-CLL
phenotype. Immunophenotypical characteristics of
the patients with MBL are presentedable 1

Prevalence of MBL depending of the
liver disease is presentedrigure 1

Demographic and laboratory data of the
patients with or without MBL were compared

100%-

80%-

60%-

40%-

20%-

0%-
Cirrhosis

Chronic hepatitis

OWith MBL OWithout MBL

Figure 1. Prevalence of MBL depending on the
liver disease

and statistical significance of the differences
were calculatedT{able 2.

The white blood cell count was signi-
ficantly lower in patients with MBL compared
to those without MBL (p=0.04). There were no
other statistically significant differences
between the two groups.

Imagistic data were also compared and
the only statistically significant difference was
the increased liver echogenicity which was
more frequent in patients with MBL (p=0.02)
(Table 3.

Discussion

The prevalence of MBL in patients with
HCYV infection (22% in our study group) is signi-
ficantly higher than that reported in the literatur
in the general population (3.5% in average) (22).
Our finding is in accordance with other studies
which have also found a high prevalence of
MBL in HCV infected patients. These results
sustain the pathogenetic role of HCV in B-cell
lymphoproliferative disorders (23-25).

We have found a higher prevalence of
MBL in patients with cirrhosis compared to those
with chronic hepatitis (31% versus 18%). This
finding is also in accordance with data from the



Revista Roméande Medicia de Laborator Vol. 21, Nr. 2/4, lunie 2013 213
Table 2. Comparison of demographic and laboratory dta of patients with or without MBL
Parameter Patients without MBL Patients with MBL p
Gender, n (%)
Female 26 (67) 5 (46) p=0.35
Male 13 (33) 6 (54)
Age (years) 56.17 (57, 20, 76) 58.63 (61, 33, 74) p=0.56
Age interval (years) No. (%)
<50 7(18) 3(27) p=0.21
50-70 28 (72) 6 (55)
>70 4 (10) 2 (18)
Liver disease, n (%)
Chronic hepatitis 28 (72) 6 (55) p=0.47
Cirrhosis 11 (28) 5 (45)
Duration of HCV infection (month), n (%)
<12 14 (36) 2 (18) p=0.52
12-60 13 (33) 6 (55)
>60 12 (31) 3(27)
Leucocytes /mni* 5818 (5520, 2570, 10290) 4602 (4500, 2150, 7650) (0.
Lymphocytes/mnt 1441 (1618, 642, 3171) 1395 (1379, 645, 2157) p=0.18
Thrombocytes /mni 233820 (223000, 65000, 172272 (221000, 43000, p=0.07"
488000) 269000)
Hemoglobin g/df 13.59 (13.9, 8.4, 16.7) 13.4 (13.9, 9.3, 16.7) p=0.81
ESR, n (%)
Normal 18 (46) 2 (18) p=0.18
Elevated 21 (54) 9(82)
PT, n (%)
Normal 18 (46) 6 (55) p=0.88
Increased 21 (54) 5 (45)
ASAT (U)* 58.25 (41, 15, 184) 57.36 (42, 22, 151) p=0.94
ALAT (U * 60.64 (51, 8, 199) 57.9 (42, 15, 167) p=0.86
Total bilirubin(mg/dl) * 1.03 (0.71, 0.33, 4.12) 1.03 (0.8, 0.48, 2.22) p=0.98
ALP (UN)* 197.74 (177, 129, 410) 208.9 (182, 74, 522) p=0.65
GGT (UN)* 52 (41, 21, 223) 65.63 (40, 24, 191) p=0.42

# Average (median, minimum, maximum)* -test; ** T-test; MBL: monoclonal B lymphocytosis.

literature sustaining a higher prevalence of MBL
in patients with advanced liver disease (19, 25).
Similar to results reported by other au-
thors, the most frequent phenotype in our pa-
tients was the atypical CLL-type, confirming
that, in contrast to the general population in
which the CLL type is the most often seen, in
patients with HCV infection, the most frequent
immunophenotype is the atypical CLL (25).
Comparing patients with or without
MBL, we didn't find a statistically significant

difference concerning the gender, age and dis-

tribution of patients on age intervals. The dura-
tion of HCV infection didn’t correlate with the
prevalence of MBL. Laboratory data differed
only in terms of the leucocyte count which was
significantly lower in patients with MBL. In-
creased echogenicity of the liver was also found
at a higher frequency in patients with MBL.
The lower leucocyte count and the increased
liver echogenicity in the MBL group could be
explained by the more advanced liver disease,
since there were more cases of cirrhosis in this
group than in the group without MBL.
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Table 3. Comparison of imagistic data of patients wh or without MBL

Parameter Patients with MBL, n (%)  Patients without MBL, n (%) p

1. Abdominal ultrasound

Echostructure of the liver
Normal 5 (45.5) 15(38.5) p=0.94
Non-homogenous 6 (54.5) 24 (61.5)

Echogenicity of the liver
Normal 2 (18) 14 (36) p=0.02
Increased 9 (82) 25 (64)

Liver dimensions
Normal 9 (82) 18 (46) p=0.1
Increased 2 (18) 21 (54)

Portal vein dimension
Normal 7 (64) 28 (72) p=0.88
Increased 4 (36) 11 (28)

Superior mesenteric vein dimension
Normal 7 (64) 29 (74.4) p=0.79
Increased 4 (36) 10 (25.6)

Splenic vein dimension
Normal 7 (64) 29 (74.4) p=0.79
Increased 4 (36) 10 (25.6)

Spleen dimensions
Normal 7 (64) 29 (74.4) p=0.79
Increased 4 (36) 10 (25.6)

2. Fibroscan
Minimal/moderate fibrosis (FO-F2) 7 (64) 25 (74) p=1
Severe fibrosis (F3-F4) 4 (36) 14 (26)

*y 2 -test; MBL: monoclonal B lymphocytosis

Comparing the three subgroups of pa-
tients with MBL, there was a higher lympho-
cyte count in the CLL-type group. This is in ac-
cordance with the characteristics of CLL, which
is defined by accumulation of lymphocytes in
the bone marrow and the peripheral blood.

Conclusions

We have found an increased prevalence
of MBL in patients with HCV infection, in ac-
cordance with other studies made on HCV- in-

1.1% lyear, there are no studies evaluating the
rate of transformation of MBL in malignant B-
cell lymphoproliferative disorders in patients
with HCV infection. Another question which
could be raised is if in all HCV-infected patients
the appearance of lymphoma is preceded by
MBL. If this would be the case, immunopheno-
typing of lymphocytes from the peripheral blood
in patients with HCV infection, especially in pa-
tients with advanced liver disease, could be used
as a screening method for early detection of
lymphoma, raising the chances for cure of these

fected patients. Such a study hasn't been done patients. Longitudinal studies on HCV-infected

before in Romania, and there are only a few
studies on this topic published in the literature.
While in the general population, it is known that
the rate of progression of MBL to CLL is about

patients are needed to analyze this theory.

Acknowledgements
There are no conflicts of interest.



Revista Romanhde Medicia de Laborator Vol. 21, Nr. 2/4, lunie 2013

Abbreviations

CLL - chronic lymphocytic leukemia
HCV - hepatitis C virus
MBL - monoclonal B lymphocytosis
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